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» Dette er en original instruktionsmanual, som er udgivet
officielt af Mori Seiki.

+ Indholdet i denne manual kan sendres uden forudgaende
varsel pa grund af forbedringer pa maskinen eller for at
forbedre manualen. Som en fglge heraf ber man vaere
opmaerksom pa, at der kan vaere sma uoverensstemmelser
mellem manualens indhold og maskinen. £ndringer i
instruktionsmanualen er foretaget i reviderede udgaver, som
adskiller sig fra hinanden ved en opdatering af
instruktionsmanualnummeret.

+ Skulle du opdage eventuelle uoverensstemmelser mellem
manualens indhold og maskinen, eller hvis nogen dele af
manualen der er uklare, sa kontakt Mori Seiki og udred disse
punkter, far du tager maskinen i brug. Mori Seiki er ikke
ansvarlig for eventuelle skader, der er opstaet som direkte
eller indirekte fglge af brug af maskinen uden at have udredt
disse punkter.

+ Alle rettigheder forbeholdes: Reproduktion af denne
instruktionsmanual i enhver form, helt eller delvist, er ikke
tilladt uden forudgaende skriftlig tilladelse fra Mori Seiki.

This is an original instruction manual officially issued by Mori
Seiki.

The contents of this manual are subject to change without
notice due to improvements to the machine or in order to
improve the manual. Consequently, please bear in mind that
there may be slight discrepancies between the contents of
the manual and the actual machine. Changes to the
instruction manual are made in revised editions which are
distinguished from each other by updating the instruction
manual number.

Should you discover any discrepancies between the
contents of the manual and the actual machine, or if any part
of the manual is unclear, please contact Mori Seiki and clarify
these points before using the machine. Mori Seiki will not be
liable for any damages occurring as a direct or indirect
consequence of using the machine without clarifying these
points.

All rights reserved: reproduction of this instruction manual in
any form, in whole or in part, is not permitted without the
written consent of Mori Seiki.

Produktet, der er sendt til dig (maskinen og tilbehor), er
produceret i henhold til de love og standarder, der er
gaeldende i det relevante land eller den relevante region.
Det kan derfor ikke eksporteres, szlges eller flyttes til en
destination i et land med andre love eller standarder.
Eksport af dette produkt er underlagt autorisation fra
myndighederne i det eksporterende land. Sperg myndig-
hederne angaende autorisation.

Copyright © 2010 MORI SEIKI CO., LTD. All rights reserved.

The product shipped to you (the machine and accessory
equipment) has been manufactured in accordance with
the laws and standards that prevail in the relevant
country or region. Consequently it cannot be exported,
sold, or relocated, to a destination in a country with
different laws or standards.

The export of this product is subject to an authorization
from the government of the exporting country. Check
with the government agency for authorization.
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Om maskinen
About Machine

<Erkleering om EC-overensstemmelse>
Mori Seiki erkleerer, at produktet, som sendes til Europa, er

designet og fremstillet i overensstemmelse med fglgende krav.

1. EC-direktiv
Seneste Maskindirektiv 2006/42/EC

Seneste EMC-direktiv 2004/108/EC
Seneste Lavspaendingsdirektiv 2006/95/EC

2. EN-standarder
EN ISO 12100-1

EN ISO 12100-2
EN 50370-1

EN 50307-2

EN 60204-1

EN 12415

<Grundlaeggende>

Denne maskine er designet og bygget med anvendelse af den
nyeste teknologi med det formal at bearbejde roterende
arbejdsemner med anvendelse af skaerevaerktgj og blade
bakker. Denne maskine er i overensstemmelse med generelt
anerkendte sikkerhedsbestemmelser, standarder og
specifikationer pa produktionstidspunktet. Maskinen egner sig
til manuel og automatisk drift.

<Vearktgojer>

Denne maskine er i stand til at anvende almindeligt
drejeveerktej og roterende veerktaj* (sdsom fraesere, bor og
snittappe). Kontakt Mori Seiki far brug af slibningsvaerktgj eller
specialveerktg;.

* For maskiner, som er udstyret til at anvende roterende
veerktgj.

<Materialer>

Denne maskine er designet til bearbejdning af metal, harpiks
og plastic. Den er ikke beregnet til bearbejdning af materialer
som magnesium, kul, keramik og tree. Kontakt Mori Seiki, for
du anvender disse materialer.

<Declaration of EC Conformity>

Mori Seiki declares that the product shipped to Europe is
designed and manufactured in conformity with the following
requirements.

1. EC directive
Latest Machinery Directive 2006/42/EC

Latest EMC Directive 2004/108/EC
Latest Low Voltage Directive 2006/95/EC

2. EN standards

EN ISO 12100-1

EN ISO 12100-2

EN 50370-1

EN 50307-2

EN 60204-1

EN 12415
<Basis>
This machine was designed and built using state-of-the-art
technology for the purpose of machining rotating workpieces
using cutting tools and soft jaws. This machine complies with
generally recognized safety regulations, standards and
specifications at the time of manufacture. This machine is
suitable for manual and automatic operation.

<Tools>

This machine is capable of using common turning tools and
rotary tools* (such as milling cutters, drills, and taps). Contact
Mori Seiki before using grinding tools or special tools.

* For machines equipped to use rotary tools.

<Materials>

This machine is designed for machining metal, resin, and
plastics. It was not intended for the machining of materials
such as magnesium, carbon, ceramics, and wood. Contact
Mori Seiki before using these materials.



Om denne Manual
About this Manual

Opbevar denne manual pa en fast plads, saledes at den let
kan findes, nar der er brug for den.

Kontakt Mori Seiki Serviceafdeling, hvis der er noget i
manualen, der er uklart.

Kontakt Mori Seiki Serviceafdeling eller din forhandler, hvis
denne manual bortkommer eller bliver beskadiget.

Indholdet i denne manual kan blive sendret uden
forudgaende varsel pa grund af forbedringer pa maskinen.
Alle rettigheder forbeholdes: Gengivelse af denne
instruktionsvejledning i enhver form, helt eller delvist, er ikke
tilladt uden forudgaende skriftlig tilladelse fra Mori Seiki.
Forskellige vejledninger og dokumenter leveres med
maskinen ud over denne manual. Opbevar dem i neerheden
af maskinen, sa der hurtigt kan slas op i dem.

De vigtige forholdsrgler er samlet i afsnittet “FOR SIKKER
MASKINDRIFT” section. Du skal leese dette afsnit, inden du
foretager dig nogen handlinger med makskinen.

| denne manual anvendes fglgende tal formater:

Tusindtals separator: “,” (komma)
Decimal separator: “.” (punkt)

Keep this manual in a clearly marked location to ensure easy
access when necessary.

Contact the Mori Seiki Service Department if any part of the
manual is unclear.

Contact the Mori Seiki Service Department or your distributor
if this manual is lost or damaged.

The contents of this manual are subject to change without
prior notification due to improvements to the machine.

All rights reserved: reproduction of this instruction manual in
any form is not permitted without the written consent of Mori
Seiki.

Various manuals and documents are supplied with the
machine in addition to this manual. Keep them close to the
machine to enable easy reference.

The important precautions are compiled in the “FOR SAFE
MACHINE OPERATION” section. You must read this section
before performing any operations relating to the machine.
The following number formatting is used in this manual:
Thousand separator: “,” (comma)

Decimal separator: “.” (period)



Signaturforklaring
Signal Word Definition

A FARE

L]
Angiver en overhangende farlig situation, som, hvis den

ikke undgas, vil resultere i ded eller eller alvorlig
personskade.

A ADVARSEL

Angiver en potentielt farlig situation, som, hvis den ikke
undgas, kan resultere i ded eller eller alvorlig
personskade.

/\ FORSIGTIG

Angiver en potentielt farlig situation, som, hvis den ikke
undgas, kan resultere i mindre personskade eller skade pa
maskinen.

[ 1 Hovisforholdsreglerne (fare, advarsel og forsigtig) ikke
overholdes, vil det fare til de farer, som er angivet i fir-
kantede parenteser [ ], personskade og maskinproble-
mer.

] BEm&ERK

A DANGER

L]
Indicates an imminently hazardous situation which, if not
avoided, will result in death or serious injury.

A WARNING

Indicates a potentially hazardous situation which, if not
avoided, could result in death or serious injury.

/\ cAuUTION

Indicates a potentially hazardous situation which, if not
avoided, may result in minor injury or damage to the
machine.

[ 1 Failure to observe the precautions (hazards, warnings
and cautions) will lead to the hazards indicated in
square brackets [ ], injuries or machine trouble.

] noTE

Angiver punkter, der skal tages hensyn til.
Q:J Angiver punkter, der henvises til, og som skal leeses.
@ Angiver vink.

Eksempel:
Angiver programanvendte eksempler.

Indicates items that must be taken into consideration.
Q:J Indicates items to be referred to.
@ Indicates hints.

Example:
Indicates program-applied examples.



INDLEDNING
PREFACE

En maskine i NL-serien har dgrblokerings-ngglekontakt i
stedet for [INTERLOCK-MODUS] ngglekontakt.

Darblokerings-ngglekontakten kaldes ogsa
'IINTERLOCK-MODUS] ngglekontakt' i denne manual.

. Om 'interlock-tilstand' [INDSTILLING]:

En maskine i NL-serien har indikering af darblokering
[AFSIKRE] i stedet for indikering af interlocktilstand
[INDSTILLING].

Darblokeringstilstand [AFSIKRE] kaldes ogsa
'interlocktilstand [INDSTILLING]' i denne manual.

. Om statusindikator INDSTILLINGSMODUS:

En maskine i NL-serien har statusindikator SIKRING
UDLGST i stedet for statusindikator
INDSTILLINGSMODUS.

Statusindikatoren SIKRING UDL@ST kaldes ogsa

'statusindikatoren INDSTILLINGSMODUS' i denne manual.

. Om knappen [INDSTILLINGSMODUS]:
En maskine i NL-serien har knappen [Darsikring] i stedet
for knappen [INDSTILLINGSMODUS].

Knappen [Dersikring] kaldes ogsa 'knappen
[INDSTILLINGSMODUS]' i denne manual.

1. Om [INTERLOCK-MODUS] ngglekontakt: 1. About [INTERLOCK MODE] key-switch:

An NL series machine has the door interlock key-switch
instead of the [INTERLOCK MODE] key-switch.

The door interlock key-switch is also described as
‘[INTERLOCK MODE] key-switch’ in this manual.

. About ‘interlock mode’ [SETTING]:

An NL series machine has the door interlock [RELEASE]
indication instead of the interlock mode [SETTING]
indication.

The door interlock mode [RELEASE] is also described as
‘the interlock mode [SETTING]’ in this manual.

. About status indicator SETTING MODE:

An NL series machine has the status indicator
INTERLOCK RELEASED instead of the status indicator
SETTING MODE.

The status indicator INTERLOCK RELEASED is also
described as ‘the status indicator SETTING MODE' in this
manual.

. About [SETTING MODE] button:

An NL series machine has the [Door Interlock Release]
button instead of the [SETTING MODE] button.

The [Door Interlock Release] button is also described as
‘[SETTING MODE]’ button in this manual.
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1 TIL BRUGERE OG TILSYNSF@RENDE
FOR USERS AND SUPERVISORS

1. Forsta indholdet af denne manual odentligt. Opbevar
denne manual teet p& maskinen, sa du hurtigt kan sla op i
den, nar det er ngdvendigt.

2. Lad ikke personer uden grundlaeggende viden om
maskinen eller uden tilstreekkelig uddannelse udfgre drift,
vedligeholdelse eller programmering af maskinen. Forbyd
enhver uden tilstraekkelig sikkerhedsviden at komme ind pa
anleegget og i naerheden af maskinen. Mori Seiki er ikke
ansvarlig for ulykker.

3. Denne maskine er fremstillet til anvendelse af personer, der
er ved deres sansers fulde brug, og som ikke har nedsat
fysisk funktionsevne. Ikke egnet til brug af personer med
implanterede medicinske anordninger sdsom pacemakere.
Den egentlige maskindrift er udelukkende brugerens
ansvar.

4. Forsyn operatgrer med tilstraekkelig treening og uddannelse
for betjening.

5. Bestem de mest passende indstillinger.

6. Undlad at eendre eller modificere maskinen uden farst at
kontakte Mori Seiki. Mori Seiki er ikke ansvarlige for
ulykker.

7. Brug tilstreekkelige sikkerhedsforanstaltninger, bade for
maskinen og operatgrer.

8. Ma ikke eksporteres, videreszelges eller flyttes til en
destination, som har anden lovgivning eller andre
standarder.

. Do not allow persons who lack basic knowledge of the

. Understand the contents of this manual thoroughly. Store

this manual close to the machine to enable easy reference
whenever necessary.

machine or sufficient training to perform operation,
maintenance or programming of the machine. Prohibit
anyone without sufficient safety training from entering the
plant and vicinity of the machine. Mori Seiki is not liable for
accidents.

. This machine is manufactured for use by persons with

normal senses and not-physically-challenged. Not
compliant for use by persons with implanted medical device
directives such as pacemakers. Actual machine operations
are the sole responsibility of the user.

. Provide operators with sufficient training and education

prior to operation.

. Determine the most appropriate settings.
. Do not change or modify the machine without prior

consultation with Mori Seiki. Mori Seiki is not liable for
accidents.

. Take adequate safety measures for both machine and

operators.

. Do not export, resell or relocate the machine to a

destination with different laws or standards.
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FORHOLDSREGLER FOR OPERATORER

PRECAUTIONS FOR OPERATORS

Lees og forsta instruktionsmanualerne ordentligt far du
betjener, programmerer eller udfgrer
vedligeholdelsesprocedurer pa maskinen.

Denne maskine er fremstillet til anvendelse af personer, der
er ved deres sansers fulde brug, og som ikke har nedsat
fysisk funktionsevne. Ikke egnet til brug af personer med
implanterede medicinske anordninger sdsom pacemakere.
Den egentlige maskindrift er udelukkende brugerens
ansvar.

Fa den ngdvendige traening og uddannelse, fgr du betjener
maskinen.

. Antag at noget er umuligt, medmindre at manualen specifikt
siger at det kan ggres.

Undlad at betjene, vedligeholde eller programmere
maskinen, hvis du er under indflydelse af alkohol eller
narkotika. Undlad at betjene, vedligeholde eller
programmere maskinen, hvis du indtager medicin, der kan
fremkalde sgvn eller reducere koncentrationen.

Undga lgstsiddende tgj og har.

[Sammenfiltring]

. Hav altid sikkerhedssko, gjenvaern og beskyttelseshjelm
pa.

_____________________________________________________________________________________________________|
1.

Before operating or programming the machine, or
performing maintenance procedures, read and understand
the instruction manuals thoroughly.

This machine is manufactured for use by persons with
normal senses and not-physically-challenged. Not
compliant for use by persons with implanted medical device
directives such as pacemakers. Actual machine operations
are the sole responsibility of the user.

Prior to machine operation, take necessary training and
education.

Assume that something is impossible unless the manual
specifically states that it can be done.

Never operate, maintain, or program the machine while
under the influence of alcohol or drugs. Never operate,
maintain, or program the machine while taking medicines
which may induce sleep or reduce concentration.

Trim clothing and hair.
[Entanglement]

Wear safety shoes, eye protectors and a hardhat at all
times.
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3 BRANDSIKRING
FIRE PREVENTION

Hvis de folgende advarsler ikke overholdes, kan det medfgre
brand eller maskinskade. Mori Seiki er ikke ansvarlig for
brande som opstar af andre arsager end produkifejl.

1. Ved bearbejdning med kglemiddel

e Anmod om et MSDS (MATERIAL SAFETY DATA
SHEET) direkte fra kelemiddelfabrikanten, som kunde,
og brug keglemidler der ikke har kemiske effekter pa
maskinen. Vaer opmaerksom pa eventuelle effekter pa
den menneskelige krop, og opbevaringsmetoder,
beskrevet i MSDS.

o Kontroller maengden af kglemiddel i beholderen, og
efterfyld hvis det er ngdvendigt, fgr du starter automatisk
drift. Hvis der anvendes for lidt kglemiddel pa
skeeringspunktet, vil arbejdsstykket blive opvarmet pa
grund af utilstraekkelig afkgling, og dette kan medfare
brand.

2. Ved bearbejdning med brandbart kalemiddel (ikke
anbefalet)

¢ Anvend ikke brandbare kglemidler, sdsom oliebaserede
kalemidler, da der er en stor risiko for brand, der kan
sprede sig til hele maskinen. Hvis det er ngdvendigt at
bruge et brandbart kelemiddel, skal heraf fglgende brand
eller ulykke behandles som brugerens ansvar.

e Overvag altid bearbejdningsprocessen, og lad ikke
maskinen kgre uden bemanding. Installer passende
automatiske brandslukningsudstyr for at slukke brande
tidligt.

o Kontroller det anvendte kalemiddels antaendelsespunkt.
Handter materialerne i veerktgjer og arbejdsstykker, samt
slidtage pa veerktgjerne, sddan at temperaturen under
bearbejdning ikke overstiger disse punkter.

o Nar kglemidlet forstgver inde i maskinen, kan det braende
eksplosivt under unormale temperaturer. Modificer den
made hvorpa kelemidlet udsendes, sadan at der ikke
heenger en tage af kglemiddel indeni maskinen, eller
installer udstyr der opsamler kglemiddeltagen nar den
opstar.

¢ Brug en eksplosionssikker tageopsamler.

e Lees farst instruktionerne om kglemiddel i manualerne,
og felg dem.

3. Nar du bearbejder uden at bruge kglemiddel (inklusiv
terskeering og semi-tarskeering)
¢ Kontroller og handter materialerne i vaerktgjer og
arbejdsstykker for at forhindre at der opstar brand pa
grund af varme fra bearbejdningsprocessen.

4. Ved bearbejdning af arbejdsstykker af brandbart materiale

e Overvag altid bearbejdningsprocessen, og lad ikke
maskinen kgre uden bemanding. Installer passende
automatiske brandslukningsudstyr for at slukke brande
tidligt.

o Kontroller og handter veerktejs- og
bearbejdningstilstande, sddan at temperaturen ikke
overstiger andteendelsespunktet under bearbejdning.

o Materialer sdésom magnesium kan braende eksplosivt
hvis de udseettes for vand mens de braender. Kontroller
brandslukningsmetoder og -udstyr pa forhand, og
installer udstyret pa egnede steder, sa branden hurtigt
kan slukkes.

5. Ved installering af en brandslukker
¢ Det anbefales at installere det automatiske
brandslukningsudstyr som brandslukker.

Failure to observe the following warnings may result in a fire or
machine damage. Mori Seiki is not liable for any fire whose
cause is other than a product defect.

1. When machining using coolant

Obtain the MSDS (MATERIAL SAFETY DATA SHEET)
from the coolant manufacturer directly yourself as the
customer and use coolant without any chemical effects
on the machine. Please be sure to pay careful attention
to the effects on the human body and the storage method
described in the MSDS.

Before starting automatic operation, check the amount of
coolant in the coolant tank, and replenish coolant if
necessary. When insufficient coolant is applied to the
cutting point, the machined part will heat up due to
insufficient cooling, and this may result in a fire.

2. When machining using flammable coolant (not
recommended)

Do not use a flammable coolant such as oil-based
coolant, as it has high risk of a fire which may spread to
the entire machine. If a flammable coolant is used out of
necessity, any consequent fire or accident must be dealt
with as the users' responsibility.

Always monitor the machining process and do not carry
out unmanned operation. Install appropriate automatic
fire extinguishing equipment to quickly extinguish fire at
an early stage.

Check the flash point and the ignition point of the coolant
to be used. Manage the material of the tools and
workpieces, and tool wear so that the temperature during
machining does not exceed these points.

When coolant becomes a mist inside the machine, it may
burn explosively in abnormal temperature conditions.
Change the coolant discharge method so that no coolant
mist becomes suspended inside the machine, or install
equipment to collect the coolant mist generated.

Use an explosion-proof mist collector.
Check the instructions on coolant in the manuals in
advance, and follow them.

3. When machining without using coolant (including dry
cutting and semi-dry cutting)

Check and manage the materials of the tools and
workpieces to be used to prevent fire due to heat
generated in the machining process.

4. When machining workpieces made of flammable material

Always monitor the machining process and do not carry
out unmanned operation. Install appropriate automatic
fire extinguishing equipment to quickly extinguish fire at
an early stage.

Check and manage the tools and machining conditions to
be used so that the temperature during machining does
not exceed the ignition point.

Materials such as magnesium may burn explosively
when exposed to water while burning. Check the
fire-fighting methods and equipment in advance, and
install the equipment at suitable locations for quickly
extinguishing fire.

5. When installing a fire extinguisher

It is recommended to install the automatic fire
extinguishing equipment as the fire extinguisher.
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FIRE PREVENTION

e Tal med producenten af brandslukkeren angaende
funktionsduelighed, udvalg og forsikring.

o Nar brandslukkeren installeres, skal Mori Seiki ogsa
konsulteres.
Hvis der ogsa er installeret en tdgeopsamler, skal tdgeop-
samleren slas fra, nar brandslukkeren aktiveres. Ellers
udtemmes det brandslukkende middel, og ilden slukkes
ikke.

e Se brandslukkerproducentens betjeningsvejledning
angaende handtering af brandslukkeren.

¢ Folg brandslukkerproducentens vejledning, og foretag
jeevnligt inspektion og korrekt vedligeholdelse.

o Pafyld brandslukningsmidlet, eller udskift brandslukkeren
i overensstemmelse med vejledningen fra
brandslukkerproducenten efter aktivering af
brandslukkeren.

¢ Anvend ikke maskinen, fgr brandslukkeren kan aktiveres.

¢ Hvis det automatiske brandslukningsudstyr kan skifte
mellem automatisk/manuel betjening, skal
brandslukkeren indstilles til automatisk modus.

Fer du starter automatisk drift

« Dobbelttjek at alle dele af veerktgjet, og
veerktajsholderene, er sikkert speendt. Utilstreekkelig
spaending medfgrer utilstraekkelig fastggrelse af
veerktajet, og kan medfare en ulykke eller brand pa grund
af varme.

o Dobbelttiek at arbejdsstykket er sikkert spaendt. Hvis et
arbejdsstykke ikke er speendt sikkert, kan det bevaege sig
og fa kontakt med et veerktgj, hvilket kan medfere brand
pa grund af varme.

e Brug ikke slidt eller skadet veerktgj. Hvis der bruges slidt
eller skadet veerktgj, kan span stoppe dem, hvilket kan
medfere en brand pa grund af varme.

o Dobbelttiek at de veerktgjer og programmer der skal
bruges er korrekt for du starter automatisk drift. Hvis der
bruges forkerte veerktgjer og programmer, kan det
resultere i en ulykke eller brand. Dette geelder isaer
programmer hvor det samme manster gentages, bekraeft
at veerktgjet er valgt korrekt, for du starter andet saet
gentagelser efter den fgrste bearbejdning.

e Opret et program, efter at have bekreeftet
bearbejdningsbetingelserne, sadan at den varme der
genereres ved gnidning minimeres. Oprettelse af
programmer uden at tage hensyn til dette, kan resultere i
brand eller maskinskade.

e Funktionen interaktiv programmering opretter
NC-programmer baseret pa generelle
bearbejdningsbetingelser, men det endelige ansvar for
bestemmelse af bearbejdningsbetingelserne ligger hos
brugeren. Mori Seiki er ikke ansvarlige for resultatet af
den interaktive programmeringsfunktion.

e Under og efter bearbejdning, skal alle span fjernes. Hvis
alle span ikke fjernes, kan der resultere i brand,
afheengigt af arbejdsstykkets materiale og
bearbejdningsbetingelserne.

Hvis der udbryder brand

e Hvis en brand skulle opsta, skal du ophgre med at bruge
maskinen og kontakte Mori Seiki's serviceafdeling, lige
meget om brandslukkeren er blevet anvendt, eller
brandslukningsudstyret er blevet betjent. Selvom der ikke
er nogen unormale forhold at se udefra, kan ledninger
eller rgr inde i maskinen veere beskadigede, og maskinen
vil fungere pa en uforventet made, som vil skade
maskinen.

As for the capability, selection, or warranty, consult with
the manufacturer of the fire extinguisher.

When installing the fire extinguisher, consult with Mori
Seiki as well.

If a mist collector is also installed, the mist collector should
be shut off when the fire extinguisher is activated. Other-
wise, the fire extinguishing agent will be exhausted of and
the fire will not be extinguished.

For handling of the fire extinguisher, refer to the
instruction manual of the fire extinguisher manufacturer.
Follow the instructions of the fire extinguisher
manufacturer, and execute periodical inspection and
appropriate maintenance.

After the fire extinguisher is activated, replenish the fire
extinguishing agent or exchange the fire extinguisher in
accordance to the instructions of the fire extinguisher
manufacturer.

Do not use the machine before the fire extinguisher is
ready to be activated.

If the automatic fire extinguishing equipment allows
switching between automatic/manual operations, set the
extinguisher to automatic mode.

. Before starting automatic operation

Reconfirm that all parts of the tools and tool holders are
securely tightened. Insufficient tightening leads to
insufficient tool clamping, and may result in an accident
or a fire caused by heat.

Reconfirm that the workpiece is securely clamped. If a
workpiece is not clamped securely, it may shift and make
contact with a tool, resulting in a fire caused by heat.

Do not use worn or damaged tools. If worn or damaged
tools are used, chips may clog them, resulting in a fire
caused by heat.

Before starting automatic operation, reconfirm that the
tools and programs to be used are correct. Failure to use
the correct tools and programs may result in an accident
or a fire. Especially with a program in which the same
pattern is executed repeatedly, confirm that the tool is
selected correctly before starting the second set of
repetitions after the first machining.

Create a program after confirming the machining
conditions so that the heat generated by rubbing is
minimal. Creating programs without this consideration
may result in a fire or machine damage.

The conversational programming function creates NC
programs based on general machining conditions, but
the final responsibility for determining the machining
conditions rests with the user. Mori Seiki is not liable for
the machining outcome of the conversational
programming function.

During and after machining, completely remove chips if
necessary. Failure to remove chips completely may
result in a fire, depending on the workpiece material and
machining conditions.

If a fire breaks out

If by any chance a fire occurs, stop usage of the machine
and contact the Mori Seiki Service Department
regardless of use of the fire extinguisher or the operation
of the fire extinguishing equipment. Although there are no
abnormalities in the external appearance, the wiring or
piping may be damaged inside the machine and the
machine may operate in an unexpected manner, causing
damage to the machine.
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4 SIKKERHEDSANORDNINGER
SAFETY DEVICES

Maskinen er udstyret med de sikkerhedsanordninger, der er
vist nedenfor, for at beskytte operatgren fra fare.

Darlasningssystem
Door Lock System

\//\\/\@ |

To guard operators from danger, the machine is equipped with
safety devices as shown below.

o

[EMERGENCY STOP]
(Nedstop) Knap*
[EMERGENCY STOP]
(Emergency Stop) Button*®

-

Dgr med Blokeringsfunktion
Door with Interlock Function

] BEM&ERK

] NoTE

* Afhaengigt af maskinspecifikationerne, kan [EMERGENCY STOP]
(Nedstop) knappen veere placeret ovenpa spantransportbandet.

A ADVARSEL

1. Veer parat til at trykke pa [EMERGENCY STOP]
(Nedstop) knappen under bearbejdning.

2. Placer ikke forhindringer foran en [EMERGENCY
STOP] (Nedstop) knap.

3. Selv nar der er trykket pa [EMERGENCY STOP]
(Nedstop) knappen, skal du kontrollere at al drift er
stoppet helt, for du neermer dig de bevaegelige dele.

4. Undlad selv at modificere eller fjerne sikkerhedsudstyr.
Hvis sikkerhedsanordninger udskiftes, sa sorg for at
bekraefte, at de fungerer korrekt, for du starter
maskinen. Kontakt Mori Seiki for yderligere
information.

5. Betjen ikke maskinen uden at beskyttelsesskjoldene er
monteret, eller mens andre sikkerhedsanordninger er
ude af drift.

6. Hav ikke for megen tillid til sikkerhedsanordninger,
skjold og dore. Dette er ikke en eksplosionssikker
maskine. Du skal altid vaere opmarksom pa de farer
der er involveret i bearbejdningsprocedurer. Farer
sasom udkastning af et stort arbejdsstykke, skadeligt
stov eller en eksplosion som resultat af bearbejdning
af materialer sasom magnesium, kan ikke undgas,
selvom dgren er lukket.

7. Hvis beskyttelsesafdakninger eller
sikkerhedsanordninger er beskadigede, skal du
kontakte Mori Seiki Serviceafdeling.

* Depending on the machine specifications, the [EMERGENCY

STOP] (Emergency Stop) button may be mounted on the upper
face of the chip conveyor.

A WARNING

. Be ready to press the [EMERGENCY STOP]

(Emergency Stop) button during machine operation.

. Do not place any obstacle in front of an [EMERGENCY

STOP] (Emergency Stop) button.

. Even when the [EMERGENCY STOP] (Emergency Stop)

button is pressed, confirm all operations have come to
a complete stop before approaching moving parts.

. Do not modify or remove safety-related devices on

your own. If the safety devices are replaced, be sure to
confirm whether they work properly before starting the
machine operation. Contact Mori Seiki for further
information.

. Do not operate the machine with protective covers

removed or while other safety devices are in invalid
status.

. Do not put too much confidence in safety devices,

protective covers and doors. This is not the
explosion-proof specification machine. Recognition of
the dangers involved in machining procedures is
required at all times. Dangers such as the ejection of a
large workpiece or harmful dust or an explosion
caused by the machining of metals such as
magnesium are not preventable even if the door is
closed.

. If protective covers or safety devices are damaged,

contact the Mori Seiki Service Department.
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FORSIGTIGHEDSMARKER
CAUTION LABELS

A ADVARSEL

1.

2.

6.

Var opmarksom pa informationen pa
forsigtighedsmaerkerne.

Forsigtighedsmaerkerne er maerket i henhold til de
felgende advarselsniveauer.

FARE:

Undladelse af at folge instruktionerne vil resultere i
alvorlig personskade eller dedsfald.

ADVARSEL:

Undladelse af at felge instruktionerne kan resultere i
alvorlig personskade eller dedsfald.

FORSIGTIG:

Undladelse af at felge instruktionerne kan resultere i
mindre personskade eller skade pa maskinen.

Kob et erstatningsmaerke og szt det pa den
oprindelige position, nar et forsigtighedsmaerke falder
af, bliver slorret og ikke kan lzeses, eller nar en del, der
baerer en maerkat, udskiftes.

Undlad at opsatte ting over forsigtighedsmaerkerne,
og mal dem ikke over.

Sorg for at forsigtighedsmaerkerne pa maskinen er
skrevet i operatgrens modersmal.

Kontakt Mori Seiki Serviceafdeling om kgb af nye
forsigtighedsmaerker og andre spgrgsmal.

LX) separat bind, INSTALLATIONSMANUAL Kapitel 3 DIAGRAM-

MER “FORSIGTIGHEDSMARKER”

A WARNING

1.

2.

6.

Observe the information on the caution labels.

Caution labels are marked according to the following
warning levels.

DANGER:

Failure to follow the instructions will result in serious
injury or death.

WARNING:

Failure to follow the instructions could result in serious
injury or death.

CAUTION:

Failure to follow the instructions could result in minor
injury, or in damage to the machine.

Purchase a replacement caution label and re-affix in
original position when a label peels off, becomes
blurred and cannot be read, or a part with a label
attached is replaced.

Do not fix anything on top of a caution label or paint
over it.

Ensure caution labels attached to the machine are
written in the native language of the operator.

Contact the Mori Seiki Service Department on
purchasing new caution labels and other inquiries.

m Separate volume, INSTALLATION MANUAL Chapter 3 DIA-

GRAMS “CAUTION LABELS”

5-1

Sikkerhedsforholdsregler
Safety Precautions

S IKKERHEDSF ORSKRIF TER

1. LAS INSTRUKTIONSBOGEN inden instal
betlening af maskinen,

lering og

2. LAS NOJE alle instruktioner p& advarselsskiltene

3. Maskinen ma FORST BETUENES., nar beskyttelsesskarm derlas
og andet sikkerhedsudstyr er p& rette plads.

4. Forsgg aldrig at sndre CNC parameter indsti
at konsultere Mori Seiki

Lling uden

5. Maskinen starter automatisk. RER IKKE OG STA ALDRIG tat
pa roterende og bevacellge dele.

B. TAG ALTID HOVEDAFBRYDER inden inspektion reparation eller
vedligeholdelse af maskinen.

7. Udskift omo. gdelagte ruder og afskarmninger.

PERSON-OG MASKINSKADE KAN FINDE STED.
HVIS SIKKERHEDSFORSKRIFTERNE IKKE OVERHOLDES

HB0536A 7v7—78

Serg for at folge instruktionerne pa forsigtighedsmaerkerne.
Hvis disse instruktioner ikke fglges, kan det resultere i alvorlig
personskade, skade pa maskinen, og skade pa arbejdsstykker.

SAFETY PRECAUTIONS

1. READ THE INSTRUCTION MANUAL carefully before installing
or operating the machine.

2. STRICTLY OBSERVE all instructions written on the caution elates

3. NEVER OPERATE the machine without the protective cover,
Interlock, or other safety devices In place.

4. NEVER ATTEMPT TO CHANGE the settinas for CNC parameters
wlthout consultling MORI SEIKI

5. The machine starts and moves automatically.
NEVER TOUCH OR STAND near revolving or moving parts,
6. ALWAYS DISCONNECT the power source before inspecting,
repairing or performina maintenance to the machine.
T. NEVER RE-USE windows or guards after damage. Replace
eprometly with only recommended products.

FAILURE TO OBSERVE THE ABOVE INSTRUCTIONS MAY CAUSE SERIOUS
PERSONAL INJURY OR MACHINE DAMAGE,

HB0430A %%

Be sure to follow the instructions on the caution label. Failure

to follow the instructions may result in serious injury, damage to
the machine, and damage to workpieces.
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5-2 Tande og slukke for stremmen
Turning ON/OFF Power

3 P A = . Py A DANGER
Farlig spending. Hazardous voltage
Tag hovedafbryder Turn power O F F
inden service. before servicing

1. Sluk for strammen, far du udfarer det felgende. 1. Turn the power OFF before performing the followings.
[Elektrisk st@d/Fangning] [Electric shock/Entanglement]

e For du udfgrer arbejde indeni maskinen for e Before performing any work inside the machine for
vedligeholdelse eller rengaring. maintenance and cleaning.
o Far du udfgrer arbejde indeni el-skabet og NC-enheden. e Before performing any work inside the electrical cabinet
and the NC unit.
o For du forlader maskinen. ¢ Before leaving the machine.

2. Aben ikke darene til el-skabet, NC-enheden eller 2. Do not open the doors of the electrical cabinet, the NC unit,
betjeningspanelet medmindre det er absolut ngdvendigt. and the operation panel unless it is absolutely necessary.
Der kan komme stgv, fremmedlegemer og fugt i Dust, foreign matter, and moisture may enter to the
enhederne. devices.

[Fejlifunktion] [Machine malfunction]

3. Maskinen kan ikke kgre ordentligt, medmindre dererenen 3. The machine cannot operate correctly unless the power is
ordentlig stramforsyning. Hvis stremforsyningen svigter properly supplied. If the power supply is momentarily cut off
midlertidigt, pa grund af stremafbrydelse eller lynnedslag, during machine operation due to a power failure or
mens maskinen er i drift, kan maskinen fungere uforventet. lightening, the machine may operate unexpectedly. In these
| sddanne tilfeelde skal der straks slukkes for strammen. cases, turn OFF the main power immediately.

5-3 Stangemne

Bar Stock
A T ARE A DANGER

Do not extend bar
material beyond
left side cover
Do not insert bar
material into
rotating seindle.

Materialestangen

ma ikke vere uden
for afskermningen.
Set aldrig materiale
i roterende spindel.

HE1053A 7vz-7% HE1045A &=

Felg instruktionerne nedenfor, for at forhindre stigning i spindle  Be sure to follow the instructions below to prevent spindle
runout, kollision med stangen, og bgjning af stagen. runout increase, collision with bar, and bar bending.

1. Brug en stangindfgrer nar du arbejder pa stangemner der 1. Use a bar feeder when machining the bar stock longer than
er leengere end spindellzengden. the spindle length.
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2. Brug en styrebgsning nar du arbejder pa stangemner der er
kortere end spindellaengden.

3. Start ikke spindlen, medmindre cylinderdeekslet er pa
plads.

4. For ikke stangemnet ind i spindelhullet mens spindlen
roterer.

5. Brug kun lige stangemner nar du arbejder pa en maskine
der er udstyret med en stangindferer eller spindelhul.

2. Use a guide bush when machining the bar stock shorter
than the spindle length.

3. Do not start the spindle unless the cylinder cover is in
place.

4. Do not insert bar stock into the spindle-through hole while
the spindle is rotating.

5. When machining bar stock on a machine equipped with a
bar feeder or spindle through-hole, use straight bar stock
only.

5-4 Dorblokeringsfunktion
Door Interlock Function
] A ADVARSEL A WARNING
INDSTILLINGSMODUS Ga ikke hen til maskinen uden at udvise passende forsigtighed, “ SETTING MODE Do not approach machine without sufficient caution while ¥
— nar den kerer i indstillingsmodus. 8 operating in setting mode. i

Bemaerk, at indstilling af ngglekontakten
[INTERLOCK-MODUS] til [INDSTILLING] for at tillade
begraenset maskindrift med daren aben er ekstremt farlig.
Under daglig drift indstilles naglekontakten til [NORMAL],
ngglen fiernes fra kontakten og opbevares pa et sikkert sted.
Kun personer, som er tilstraekkeligt uddannet i sikkerhed og
maskindrift, har lov til at skifte dgrblokeringsfunktionen til
tilstanden [INDSTILLING] og betjene maskinen.

Nedenfor er der beskrevet de mulige ulykker, som kan
resultere i alvorlig personskade eller dgd, der kan opsta under
bearbejdning med aben dgr.

Note that setting the [INTERLOCK MODE] key-switch to
[SETTING] to enable limited machine operations with the door
open is extremely dangerous. In daily operations, set the
key-switch to [NORMAL], remove the key from the switch, and
store it in a safe location.

Only persons who are trained sufficiently in safety and machine
operation are permitted to switch the door interlock function to
the [SETTING] mode and operate the machine.

Possible accidents resulting in serious injury or death during
machine operation with the door open are described below.

1. Operatgren vil blive sammenfiltret med spindlen, hvis den
starter mens operataren rgrer spaendepatronen eller
arbejdsstykket.

2. Operatgren vil blive sammenfiltret med spindlen, hvis
operataren rgrer spaendepatronen eller arbejdsstykket
mens spindlen roterer.

3. Arbejdsstykket vil flyve ud, hvis spindlen starter uden at
arbejdsstykket er korrekt fastklemt.

4. Arbejdsstykket, spaendebakke og veerktgjer vil flyve ud hvis
veerktgjet (eller revolverhovedet) kolliderer med
arbejdsstykket pa grund af en programmeringsfejl.

5. Arbejdsstykket vil flyve ud grundet formidsket gribekraft i
spaendepatronen som resultat af for megen skaerekraft eller
centrifugalkraft.

1. The operator will become entangled with the spindle if the
spindle starts while the operator is touching the chuck or
workpiece.

2. The operator will become entangled with the spindle if the
operator touches the chuck or the workpiece while the
spindle is rotating.

3. A workpiece will fly out if the spindle starts while the
workpiece is not clamped correctly.

4. A workpiece, chuck jaws, and tools will fly out if the tool (or
turret) collides with the workpiece due to a programming
error.

5. A workpiece will fly out due to lowered gripping force of
chuck caused by excessively heavy cutting force or
centrifugal force.




FORSIGTIGHEDSM/ARKER
CAUTION LABELS 11

6. Operataren vil blive fanget eller sammenfiltret med
bevaegelige dele sasom revolverhovedet under
aksefremfaring eller indekseringsbevaegelser.

7. Operataren, eller en person der star teet pa maskinen, vil
blive oversprgjtet med span og kglemiddel under
bearbejdning, hvilket kan resultere i personskade eller
helbredsproblemer (iszer hvis span eller kelemiddel
kommer i gjnene).

8. Operatgren vil blive fanget i spantransportbandet, hvis
operatgrens hand eller fod rgrer spantransportbandet mens
det er i drift.

@1 Der findes flere oplysninger om tilstanden [INDSTILLING] i det
separate bind BRUGERVEJLEDNING.

. The operator will be caught or entangled by moving parts

such as turret during axis feed or indexing motions.

. The operator or a person standing near the machine will be

splashed with chips and coolant during machining, resulting
in injury or health problems (particularly if chips or coolant
get into the eyes).

. The operator will become caught in the chip conveyor when

the operator's hand or foot touches the chip conveyor while
it is operating.

@1 For the [SETTING] mode, refer to the separate volume, OPER-

ATION MANUAL.

5-5 Sikkerhed Under Bearbejdning (1)
Safety During Machine Operation (1)

® ‘ALADVARSEL

) Luk deren
I for meskinen startes.

1. Hold fordgren lukket mens maskinen karer. Omradet
indenfor fordegren indeholder mange potentielle farekilder.

HB0536A 773-7%

o Spindlen, der roterer ved hgj hastighed, med et
arbejdsstykke fastklemt

o Revolverhovedet, som roterer og bevaeger sig i mange
retninger, med et antal skarpe skaereveerktgjer

* Spregjtende kelemiddel og flyvende span

2. Tillad tilstraekkelig spaending, sadan at arbejdsstykket ikke
kommer lgs fra speendepatronen grundet skeerekraften
eller centrifugalkraften der dannes ved spindelrotationen.
Understgt arbejdsstykket med pinolen eller en stabil statte,
hvis det er ngdvendigt.

o Hvis arbejdsstykket har et stort leengde til diameter
forhold, sa understat arbejdsstykket med pinolen, sadan
at det ikke bliver bukket mens arbejdsstykket forende
bliver skaret.

o Der mé ikke veere slgr i spaendebakkens beveegelser.

o Ved sveerskaering af en tyk as-forged stang, placeres
arbejdsstykkeenden mod spaendepatronens endeflade,
saledes at speendekraften kan tage belastningen under
skeering.

o Nar du fastspaender et stgbt eller smedet arbejdsstykke,
sa form bakkerne efter arbejdsstykket, eller brug
bakkerne med carbidpinde.

o Fastklem arbejdsstykket i spaendepatronen, midt i
spaendebakkens slag.

3. Hvis et arbejdsstykke roteres i spaendepatronen, uden at
tyngdepunktet er ved spaendepatronens rotationscenter, vil
maskinen vibrere. Dette vil forringe det bearbejdede
arbejdsstykkes ngjagtighed. Det er ngdvendigt at
balancere arbejdsstykket med en veegt.

4. Aben ikke fordgren for at fierne span, og rar ikke
arbejdsstykket og vaerktgjerne, mens spindlen roterer.
[Alvorlig personskade]

5. Sta ikke foran spindlen eller andre roterende dele.

‘A\WARNING

) Do not operate
without shutting
— door.

HE0432A %%

1. Keep the front door closed while the machine is operating.

The area inside the front door contains many sources of

potential danger.

¢ The spindle rotating at a high speed with a workpiece
clamped in it

e The turret which rotates and moves in many directions
with a number of sharp cutting tools

e Splashing coolant and flying chips

. Allow a sufficient chucking amount so that the workpiece

will not come out of the chuck due to the cutting force or
centrifugal force generated by spindle rotation. Support the
workpiece with the tailstock or the steady rest if necessary.

¢ If the length-to-diameter ratio of the workpiece is large,
support the workpiece using tailstock so that it will not be
bent while the front end of the workpiece is being cut.

e There must be no play in the motion of the chuck jaw.

¢ When heavy cutting a thick as-forged bar, place the
workpiece end against the chuck face so that the
chucking force can sustain the load during cutting.

¢ When chucking a cast or forged workpiece, shape the
jaws to the draft of the workpiece or use the jaws with
carbide pins.

e Clamp a workpiece in the chuck at the center of the
chuck jaw stroke.

. Machine vibration will result when a workpiece with its

center of gravity not at the chuck rotating center is rotated
in the chuck. This, in turn, will deteriorate the accuracy of
the machined workpiece. It is necessary to balance the
workpiece with a balancing weight.

. While the spindle is rotating, do not open the front door to

remove chips or touch the workpiece and tools.
[Serious injury]

5. Do not stand in front of the spindle or other rotating parts.
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6. Fjern ikke skjoldene, medmindre at det er absolut 6. Do not remove the covers unless absolutely necessary.
ngdvendigt.

7. Start ikke bearbejdningen uden at 7. Do not start machine operation without the safety devices
sikkerhedsanordningerne er pa plads. in place.

[Alvorlig personskade] [Serious injury]
5-6 Sikkerhed under bearbejdning (2)
Safety During Machine Operation (2)
‘AADVARSEL ‘ A WARNING
g q
Hold afstand Do not approach
fra bevagende dele moving paris
during operation.

1. Sta ikke i naerheden af maskinens bevaegelige dele, mens 1. Do not stand near the moving parts of the machine while
den er i drift. the machine is operating.
[Sammenfiltring/Alvorlig Personskade] [Entanglement/Serious injury]

2. Veer opmeerksom pa bevaegelige dele bagved, og pa siden 2. Pay attention to moving parts of the rear and side of the
af maskinen - savel som dem foran dem. machine as well as the front of the machine.

3. Rar ikke nogen roterende dele; sarg for at delen er holdtop 3. Do not touch any rotating part; make sure that the part has
med at rotere fgr du rgrer den. stopped rotating before touching it.
[Sammenfiltring/Alvorlig Personskade] [Entanglement/Serious injury]

4. Forsag ikke at fierne span fra arbejdsstykket og veerktgjet, 4. Do not try to remove chips from the workpiece and tool
mens spindlen roterer. while the spindle is rotating.

[Sammenfiltring/Alvorlig Personskade] [Entanglement/Serious injury]

5. Deek dit har, og beer ikke Igstsiddende tgj eller smykker, for 8. Cover your hair and do not wear loose clothing or jewelry to
at undga at blive sammenfiltret eller fanget i maskinen. Baer avoid becoming entangled or caught in the machine.
altid sikkerhedssko nar du betjener maskinen. Always wear safety shoes when operating the machine.
[Sammenfiltring/Alvorlig Personskade] [Entanglement/Serious Injury]

6. Efterlad ikke veerkigj eller instrumenter pa 6. Do not leave any tools or instruments on the operation
betjeningspanelet, eller nogen anden bevaegelig del af panel or on any moving part of the machine.
maskinen.

7. Leen dig ikke mod maskinen mens den er i drift. Det kan 7. Do not lean against the machine while it is operating.
veere yderst farligt at laene sig op af skjoldene. Leaning on the covers can be very dangerous.

5-7 Spindelhastighed og fastspanding

Spindle Speed and Chucking
AL DVARSEL AVWVARNING
® Spindel amdr, ma aldrig ® Spindle speed must never exceed the
overstige det tilladelige limitation of your holding devices.
for patron og cylinder. Failure to do this may result in a
® Hvis dette ikke overholdes, serious accident.
kan der ske alvorlig ulykke. ® Apply grease to chuck every dav.

1. Angiv en spindelhastighedsgreense, der er lavere end den 1. Specify a spindle speed limit that is lower than the lowest of
laveste af de individuelt tilladte hastighedsbegraensninger the individual allowable speed limits for the chuck, cylinder,
for patron, cylinder og emneholder. and fixture.

[Arbejdsstykkeudstadning/Alvorlig Personskade/ [Workpiece ejection/Serious injury/Machine damage]
Maskinskade]
2. Seet spindelhastigheden til den laveste indstilling fgr du 2. Before starting or stopping the spindle, set the spindle

starter eller stopper maskinen.

speed to the lowest setting.
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3. Saenk spindelhastigheden fer du aendrer . Lower the spindle speed before changing the speed range
spindelhastighedsomfanget, mens spindlen roterer. while the spindle is rotating.

4. Veelg det korrekte spaendingstryk og pinolspindel stadtryk . Select the proper chucking pressure and tailstock spindle
der passer til bearbejdningsbetingelserne. thrust pressure appropriate for the machining conditions.

5. Speend arbejdsstykker og veerktajer sikkert. Skeeredybde . Clamp workpieces and tools securely. Depth of cut and
og skeertilfgrelse skal veelges, begyndende med smé cutting feed must be selected beginning with small values.
veerdier.

6. Kontroller at arbejdsstykket og roteringsveerktgjet er korrekt . Before starting the spindle, secure that the workpiece and
fastspeendt for du starter spindlen. For pinolbearbejdning, rotary tool are clamped correctly. For center-work
skal du desuden kontrollere at pinolspindlen trykker korrekt machining, also check that the tailstock spindle center is
pa arbejdsstykket. pressing the workpiece correctly.

5-8 Spindelhastighed og gribekraft

Spindle Speed and Gripping Force
A ADVARSEL AVARNING
® Ved stigende spindelhastighed vil ® Centrifugal force will decrease
centrifugalkraften formindske = aripping force as spindle speed £
aribekraften Tag hensyn dertil : \ increases. Consider lost gripping 5\
ved justering af spandetryk og i force when adjusting clamping 1
valg af spindelhastighed Sehtwlived pressure and selecting spindle speed = eie swot

1. Efterhdnden som spindelhastigheden stiger, pavirker . As the spindle speed increases, centrifugal force acts on
centrifugalkrafterne pa spaendebakkerne hvorved the chuck jaws reducing the chuck gripping force.
spaendekraften reduceres. Measure the chuck gripping force at regular intervals using
Mal spaendekraften med jaevnlige intervaller, med en a gripping force meter to secure that the required gripping
gribekraftmaler for at sikre at den ngdvendige gribekraft force is maintained. If it is not, contact the chuck
opretholdes. Hvis den ikke gor det, sa kontakt producenten manufacturer and the cylinder manufacturer.
af speendepatronen og cylinderen.

[Arbejdsstykkeudst@dning] [Workpiece ejection]

2. Forholdet mellem gribekraft og spindelhastighed varierer . The relationship between gripping force and spindle speed
afheengigt af starrelse, form og monteringstilstande for varies depending on the size, shape and mounting
bakker og arbejdsstykker, skaerebetingelser og den brugte conditions of jaws and workpieces, cutting conditions, and
bakke. the chuck used.

m Yderligere information findes i instruktionsmanualen der Q:J For details, refer to the instruction manual supplied by the
leveres af producenterne af bakker og cylindere. chuck manufacturer and the cylinder manufacturer.

3. Mal borepatronens gribekraft under spindelrotation, ved . When machining, measure the chuck gripping force applied
bearbejdningshastighed, med en gribekraftmaler. Hvis den during spindle rotation at the actual machining speed using
kraevede gribekraft ikke vedligeholdes, sa foretag a gripping force meter. If the required gripping force is not
aendringer i bearbejdningsbetingelserne, sdsom maintained, change machining conditions such as the
spaendingstrykket, spindelhastigheden, fremfgringsrate og chucking pressure, spindle speed, feedrate, and depth of
skaeredybde. cut.

5-9 Indelast beskyttelsesnggle

Locked-In Prevention Key

A rDVARSEL

Daren laser automatisk og kan fkke abnes
indefra.

Ved arbeide inde | maskinen drejes ndglen
og flernes. Tag neglen med.

¥74v50y9 HB0641A 777-0@

A WARNING

Door is automatically
cannot be opened from inside
To work inside the machine, turn and

locked and

remove the key to prevent the door
from being locked
Take the key with vou

¥74750y5 H60435A %@
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Hvis man drejer den indelaste beskyttelsesnggle, bliver det
umuligt at lukke daren helt, sa deren ikke kan lukkes. Hvis det
er ngdvendigt at foretage rengering eller vedligeholdelse inde i
maskinen, skal strammen slas FRA, ngglen skal drejes, og
derefter fiernes. Tag ngglen med dig, nar du traeder ind i
maskinen.

Turning the locked-in prevention key makes it impossible to
fully close the door so the door cannot be closed. If it is
necessary to carry out cleaning or maintenance inside the
machine, turn the power OFF, turn the key, and remove it. Take
the key with you when you enter the machine.

5-10

Spantransportband (Spantransportbands specifikationer)

Chip Conveyor (Chip Conveyor Specifications)

“LADVARSEL
Ror ikke og
P s std aldrig pd
» spintransporteren.
6

F73YA78E HE0644A 7V3-4%

1. Forsag ikke at reekke ind i spantransportbandet, og seet
ikke faderne pa det, mens det karer.
[Sammenfiltring/Alvorlig personskade]

2. Hold altid spantransportbandet kerende under automatisk
drift. Hvis der ophobes span pa transportbandet, fiernes de
muligvis ikke fra spantransportbandet, hvilket kan skade
det.

3. Stop spantransportbandet far du placerer klude pa det.

[Sammenfiltring/Fejlfunktion og maskinskade]

“LWARNING

Do not put any part of your
body into the chip conveyor.

P e Otherwise you will be
» entangled with rotating
6 9 parts of the conveyor.

7,73 <78 H6DA38A %R

1. Do not attempt to reach inside the chip conveyor or put
your feet in it while it is operating.
[Entanglement/Serious injury]

2. Keep the chip conveyor operating all the time during
automatic operation. If chips accumulate on the conveyor,
they may not be removed from the chip conveyor, resulting
in damage to the chip conveyor.

3. Stop the chip conveyor before placing rags on the chip
conveyor belt.
[Entanglement/Machine malfunction and damage]

5-11 Lovkrav

Legal Obligation

of the exporting country.

des exportierenden Landes.

AERE, BABRROAEBASRUAEEZEORMNENCZILET,
foT, ZURZEHEIABEELHR BELED(HINRELSNES,

The exportation of this product may be subject to an authorization from the government
Check with the government agency for authorization,

Der Export dieses Produkts bedart u. U der Genehmigung der Regierung
Die Genehmigung ist bei entsprechenden Behdrde einzuholen.

" exportation de ce produit peut nécessiter une autorisation du gouvernement du pays exportateur.
Verifiez si une autorisation est nécessaire auprés de I agence gouvernementale.

L' esportazione di questo prodotto potrebbe essere soggetta all autorizzazione del governo della
nazione esportatrice. Controllare con I agenzia di governo per I autorizzazione necessaria.

La exportacion de este producto puede estar sujeta a una autorizacion del gobierno del pals
exportador. Compruebe en la agencia gubernamental si necesita una autorizacion.

Produktet, der er sendt til dig (maskinen og tilbehgr), er
produceret i henhold til de love og standarder der er gaeldende
i det relevante land eller den relevante region. Det kan derfor
ikke eksporteres, salges eller flyttes til en destination i et land
med andre love og standarder.

Eksport af dette produkt er underlagt autorisation fra
myndighederne i det eksporterende land. Sparg
myndighederne anganede autorisation.

PXELETS J

The product shipped to you (the machine and accessory
equipment) has been manufactured in accordance with the
laws and standards that prevail in the relevant country or
region. Consequently it cannot be exported, sold, or relocated,
to a destination in a country with different laws or standards.
The export of this product is subject to authorization from the
government of the exporting country. Check with the
government agency for authorization.
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6 ARBEJDSMILJG
WORKING ENVIRONMENT

A FARE

Dak stremforsyningskabler pa gulvet med stive, isolerede
plader.
[Elektrisk stod]

A ADVARSEL

Hold altid gulvet omkring maskinen rent, uden materialer
eller vaesker sasom vand eller olie, for at sikre
arbejdsomradet og opna sikker betjening af maskinen.
[Fald/Glid]

/\ FORSIGTIG

1. Brug ikke mobiltelefoner, elektrisk svejseudstyr eller
andre enheder der genererer elektromagnetiske bglge i
naerheden af maskinen.

[Uforventet maskindrift]

N

Sorg for at arbejdsomradet er godt oplyst.
[Reduceret effektivitet og sikkerhed under drift]

Vear forsigtig med ikke at falde over fodkontakten.
[Personskade]

@

A DANGER

Cover power supply cables on the floor with rigid
insulated plates.
[Electric shock]

A WARNING

Always keep the floor area around the machine clean,
without material or fluid such as water and oil remained, to
ensure the work area for safe machine operations.

[Tripping/Slipping]

/\ cAuUTION

1. Do not use cellular phones, electrical welding
equipment, or other devices that generate
electromagnetic waves around the machine.
[Unexpected machine operation]

N

Ensure that the workplace is sufficiently illuminated.
[Reduced operating efficiency and safety]

3. Take care not to trip over the footswitch.
[Injury]
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7 BETJENING AF MASKINEN

MACHINE OPERATION

A FARE

N

w

Bekraeft at alle kabler er korrekt isoleret, far maskinen
tages i brug.

[Elektrisk stad]

Betjen ikke maskinen med vade hander.

[Elektrisk stod]

Bekraft at der ikke er personale eller forhindringer
indenfor skjoldene, eller teet pa roterende eller
bevagelige dele, for du starter maskinen.
[Sammenfiltring/Kollision]

A ADVARSEL

N

[

A

4

©

N

For maskindrift skal du kontrollere, at der ikke er
personer eller forhindringer omkring og inde i
maskinen. Hold afstand fra bevaegende dele.
[Personskade/Skade pa Maskinen/Interferens]

For du bruger en kontakt, eller nagle, skal du bekraefte
visuelt, og derefter trykke, eller indstille, bestemt for at
undga at vaelge forkert.

[Mekanisk fejl]

Foretag ikke @ndringer pa maskinspecifikationer eller
parametre, og modificér ikke maskinen uden forst at
kontakte Mori Seiki.

[Forriget maskinydelse/Maskinens levetid reduceret]

Nar der kan opsta driftsstgj, sa skift skaerebetingelser
for at begranse stgjen, eller sgrg for at operaterem
baerer beskyttende udstyr for at undga skade som
folge af for hgjt stejniveau.

[Forriget horelse]

Dette er ikke en eksplosionssikker maskine.Farer
sasom udkastning af et stort arbejdsstykke, skadeligt
stov eller en eksplosion som resultat af bearbejdning
af materialer sasom magnesium, kan ikke undgas,
selvom deren er lukket. Stol ikke alene pa deren og
sikkerhedsanordningerne. Vear altid opmaerksom pa de
farer der er involveret i bearbejdsningsprocedurer.

Operatorer skal altid bzere sikkerhedsbriller, (inklusiv
operatorer der baerer briller med styrke).
[Djenskade fra udskudte fremmedlegemer]

Beer ikke handsker, nar du betjener maskinen.
[Fangning/Maskinfejlfunktion/Alvorlig personskade
(dedsfald)]

Slib ikke arbejdsemnerne med smergellaerred. Det kan
blive fanget.

Nar maskinen betjenes af mere end én operater,
kraeves der altid samarbejde og kommunikation
mellem dem.

[Ulykke]

10.Hold afstand til spindlen og andre roterende dele.

[Sammenfiltring]

11. Placer ikke hander og fedder indeni

spantransportbandet (hvis installeret) under drift.
[Sammenfiltring]

A DANGER

1.

2.

3.

Confirm all cables are properly insulated prior to
machine operation.
[Electric shock]

Do not operate with wet hands.
[Electric shock]

Confirm no personnel or obstacles remain inside
protective covers or close to rotating or moving parts
before starting machine operation.
[Entanglement/Collision]

A WARNING

Before operating the machine, confirm there are no
personnel or obstacles around or inside the machine.
Keep distance from moving parts.

[Injury/Machine damage/interference]

Before using a switch, button, or key, perform visual
confirmation and then press or set decisively to avoid
selection errors.

[Mechanical error]

Do not change machine specifications, parameters or
modify the machine without prior consultation with
Mori Seiki.

[Impaired machine performance/Machine service life
reduction]

When operating noise may be produced, change
cutting conditions to limit the generation of noise or
ensure the operator wears protective gear to avoid
injury due to excessive noise levels.

[Impaired hearing]

This is not the explosion-proof specification machine.
Dangers such as the ejection of a large workpiece or
harmful dust or an explosion caused by the machining
of metals such as magnesium are not preventable even
if the door is closed. Do not rely on door and protective
devices alone. Recognition of the dangers involved in
machining procedures is required at all times.

Operators must wear safety glasses at all times,
(including operators wearing prescription glasses).
[Eye damage due to ejected foreign matter]

Do not wear gloves when operating the machine.
[Entanglement/Machine malfunction/Serious injury
(death)]

Do not grind workpieces with emery cloths. It may get
entangled.

When the machine is operated by more than one
operator, cooperation and communication between
them is required at all times.

[Accident]

10.Keep distance from spindle or other rotating parts.

[Entanglement]

11.Do not place hands or feet inside the chip conveyor (if

installed) during operation.
[Entanglement]
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12.Stop maskinen fer du fjerner span, eller justerer
retning eller volumen pa kelemiddelforsyningen.
[Sammenfiltring]

13.Bolte pa emneholderen ber jeevnligt udskiftes med
bolte, specificeret af Mori Seiki, af passende styrke.
[Ddelagt bolt/Arbejdsstykke, emneholder, udskydning
af skaerevarktgj/Alvorlig personskade/Maskinskade]

14.Sorg for, at arbejdsemne, skaerevaerktgj, holder, blade
bakker og pinol (pinolspecifikationer/spindel 2
pinol-specifikationer) spandes forsvarligt.
[Udstadning af arbejdsemne eller skarevaerktoj]

15.Arbejd altid med en sikkerhedsafstand pa mindst 20
cm fra vinduet. Dette stodabsorberende vindue kan
blive deformeret i betydelig grad for at deempe stodet
af et udslynget vaerktgj. Ved hardere sted kan vinduet
ga i stykker eller gennemtraenges.

[Personskade]

16.Nar du bruger proppen indeni spindlen, sa bekraeft at
justeringsakslen ikke stikker for meget ud bag pa
spindlen.
[Udskydning af aksel under spindelrotation]

17.Kontakt Mori Seiki Serviceafdeling fer slibning.
[Bryd pa slibesten og afdaekning]

18.Ved klemning eller nedspanding af et arbejdsemne i
borepatronen, skal du serge for, at hander ikke bliver
fanget af arbejdsemnet, de blade bakker eller pinolen
(pinolspecifikationer/spindel 2 pinol-specifikationer).
[Personskade]

19.Stangemnet skal vaere kortere end spindlen,
medmindre der benyttes en stangindferer. Indfer ikke
stangemner i spindlen, mens den roterer.
[Stigning i spindel runout/Kollision med stang/Stangen
bajer]

20.For du abner dgren under en bearbejdningsoperation,
skal du sikre, at derblokeringsfunktionen er i tilstanden
[NORMAL]. Luk dgren, for du genoptager
maskindriften.
[Alvorlig personskade]

21.Installer automatisk brandslukningsudstyr fer du
starter leengere drift uden opsyn, eller arbejder med et
brandbart kelemiddel.
[Brand]

22.Brug en kran eller et lafteapparat til at montere eller
fjerne tunge arbejdsstykker.
[Personskade]

23.Den roterende varktgjsspindel roteres muligvis ikke
ved maksimal hastighed ved betingelser sasom
emneholdere og rotationsverktgjer, selvom
rotationsvaerktojets laengde, diameter og masse er
indenfor maskinens brugsbegransninger.
[Rotationsveerktgjet udskydes ved at tvinge spindlen til
at rotere ved hgj hastighed]

24.Hvis der opstar fejlfunktion pa enheder relateret til
doerblokeringsfunktionen, sa stop straks maskinen og
kontakt Mori Seikis Serviceafdeling.
[Personskade/Fejlfunktion]

12.Stop the machine before removing chips or adjusting
the direction or volume of coolant supply.
[Entanglement]

13.Bolts used for fixtures should be periodically replaced
with the bolts specified by Mori Seiki that have
appropriate strength.
[Bolt breakage/Workpiece, fixture, cutting tool ejection/
Serious injuries/Machine damage]

14.Ensure workpiece, cutting tool, holder, soft jaws, and
tailstock (tailstock specifications/spindle 2 tailstock
specifications) are tightened securely.
[Workpiece, cutting tool ejection]

15.Always work at a safety margin of at least 20 cm from
the window. This shock-absorbent window could be
substantially deformed to ease the impact of an ejected
tool. With further impact, the window could break or be
penetrated.
[Injury]

16.When using the stopper inside the spindle, confirm the
adjusting shaft does not protrude excessively from the
rear of the spindle.
[Shaft ejection during spindle rotation]

17.Contact the Mori Seiki Service Department before
grinding.
[Grinding stone and cover breakage]

18.When clamping or unclamping a workpiece in the
chuck, ensure hands do not become trapped by the
workpiece, soft jaws, or tailstock (tailstock
specifications/spindle 2 tailstock specifications).
[Injury]

19.The length of the bar stock must be shorter than the
spindle length unless a bar feeder is used. Do not
insert bar stock into the spindle while the spindle is
rotating.
[Spindle runout increase/Collision with bar/Bar
bending]

20.Before opening the door during a machining operation,
make sure that the door interlock function is in the
[NORMAL] mode. Close the door before restarting the
machine operation.
[Serious injuries]

21.Before carrying out unmanned operation over
extended periods, or machining using an inflammable
coolant workpiece, install automatic fire extinguishing
equipment.
[Fire]

22.Use a crane or lifter to mount or remove heavy
workpieces.
[Injury]

23.The rotary tool spindle might not be rotated by
maximum speed by conditions such as fixtures and
rotary tools used even if length, the diameter, and the
mass of the rotary tool are in the use limitations of the
machine.
[Rotary tool ejection by rotating spindle at high speed
forcibly]

24.Stop machine operation immediately and contact the
Mori Seiki Service Department following malfunction of
any device related to the door interlock function.
[Injury/Machine damage]
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25.Denne maskine er udstyret med en
forlaesningsfunktion til det kerende program, og den
holder det forlaeste program lagret i NC-hukommelsen
ved et midlertidigt stop i automatisk drift for at kunne
forhindre forsinkelser ved genstart. Derfor skal du
kontrollere programkommandoerne og den aktuelle
akseposition, hvis du stopper maskinen midlertidigt. |
tilfelde af, at du afbryder bearbejdningen, skal du
trykke pa tasten (RESET) for om nedvendigt at
slette de programkommandoer, som er lagret i NC'en.
AEndring af programmets startposition efter et
midlertidigt stop kan isar forarsage ulykker, nar
bearbejdningen genstartes, da
programkommandoerne, som er lagret i NC'en, da vil
blive aktiveret. Var sarligt opmarksom pa forskelle i
specifikationer i relation til andre producenters
maskiner, da de forudlaeste programdata kan blive
slettet ved midlertidige stop pa disse maskiner.
[Uventet maskinbevagelse/lnterferens]

26.Nogle kontakter er beskyttet, mod utilsigtet aktivering,
af deeksler. Hold dzekslerne lukket nar du ikke ensker
at aktivere kontakten. Hvis et daeksel bliver skadet, sa
kontakt Mori Seikis Serviceafdeling.
[Kontakt aktiveret utilsigtet/Uforventet maskindrift]

27.Hvis kelemiddelforsyningen ikke er tilstrakkelig, vil
vaerktgj, arbejdsemner og spaner fa hgje temperaturer
kort efter produktion. Undlad at bergre dem for
temperaturen er faldet.

A\ ADVARSEL

<Spindelrotation>

1. Kontroller typeskiltet pa deren for
standardindstillingen for spindelhastighedsgransen.

2. Spindelhastigheder ma ikke overstige de tilladte
hastigheder for spandepatron, emneholder og
cylinder.

[Udskydning af arbejdsstykke]

3. Kontroller bearbejdningsbetingelserne for du starter
spindlen.
[Udskydning af arbejdsstykket/Skade pa
emneholderen]

4. Abn ikke dgren, mens spindel eller roterende vaerktgj
roterer.
[Fangning/Personskade]

5. Nar spindlen startes manuelt bor du sztte
indstillingsknappen for spindelhastighed til laveste
indstilling, og sa gradvist age spindelhastigheden. Pa
samme made bor du sanke spindelhastigheden
gradvist, nar du stopper spindlen manuelt.
[Udskydning af arbejdsstykke]

6. Nar opspandingsanordningen eller borepatronen
anvendes ved begraenset drejespindelhastighed, skal
den maksimale spindelhastighed indstilles, sa den
tilsvarende begraensede hastighed for
opspandingsanordningen eller borepatronen indstilles
til parameteren. For yderligere oplysninger om
parameterindstilling, kontakt Mori Seiki's
serviceafdeling.

[Arbejdsemneudstedning/skade pa
opspandingsanordning og borepatron]

25.This machine is equipped with a read-ahead function
for the running program, and retains the read-ahead
program commands stored in the NC memory during a
temporary stop of automatic operation in order to
eliminate latency time when restarting. Therefore,
check the program commands or present positions of
the axes when stopping the machine temporarily. In
cases such as when discontinuing the machining,
press the | 7| (RESET) key to clear the program
commands stored in the NC if necessary. Changing the
program start position after a temporary stop in
particular may cause accidents after the machining is
restarted since the program commands stored in the
NC are activated. Pay extra attention to the difference
in the specifications in relation to other manufacturers’
machines because the read-ahead program data may
be cleared at temporary stops on these machines.
[Unexpected machine motion/Interference]

26.Some switches have covers preventing unintentional
switch actuation. Keep covers closed except when
pressing the switches. If a switch cover is damaged,
contact the Mori Seiki Service Department.
[Switch actuated unintentionally/Unexpected machine
operation]

27.1f the coolant supply is not sufficient, tools,
workpieces, and chips will reach high temperatures
shortly after the production. Do not touch them until
the temperature drops.

A\ WARNING

<Spindle Rotation>

1. For the default setting of the spindle speed limit, check
the rating plate on the door.

2. Spindle speeds must not exceed allowable speed limits
of chuck, fixture and cylinder.
[Workpiece ejection]

3. Before starting the spindle, check the machining
conditions.
[Workpiece ejection/Fixture damage]

4. Do not open the door during spindle or rotary tool
rotation.
[Entanglement/Injury]

5. When starting the spindle manually, set the spindle
speed setting button to the lowest, and then gradually
increase the spindle speed. In addition, decrease the
spindle speed gradually when stopping the spindle
manually.

[Workpiece ejection]

6. When using the fixture or chuck with the spindle speed
limited, set the maximum spindle speed matching the
limited speed of the fixture or chuck to the parameter.
For details on setting the parameters, contact the Mori
Seiki Service Department.

[Workpiece ejection/Damage of fixture and chuck]
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<Spzndepatroner>

1. Ved montering af spaendepatron, patroncylinder eller
forbindelsesstang i spindlen, ber du laese
instruktionsmanualerne fra Mori Seiki,
patronfabrikanten og patroncylinderfabrikanten for du
udferer proceduren.

[Skade pa spandepatron, patroncylinder eller
forbindelsesstang]

2. Ved montering eller afmontering af en spandepatron,
laft enheden med kran, gjebolte og kabler. Kontroller at
ojebolte og kabler er fjernet efter proceduren.
[Sammenfiltring/Udskydning af gjebolte og kabler]

<Chucks>

1.

2. When mounting or removing a chuck, lift the unit with a

When mounting a chuck, chuck cylinder, or connecting
rod in the spindle, read the instruction manuals of Mori
Seiki, the chuck manufacturer, and the chuck cylinder
manufacturer prior to performing the procedure.
[Chuck, chuck cylinder or connecting rod damage]

crane using eyebolts and cables. Ensure eyebolts and
cables are removed after the procedure.
[Entanglement/Eyebolt and cable ejection]

3. Den spandepatron eller emneholder der holder 3. The chuck or fixture clamping the workpiece must be
arbejdsstykket, skal fastgores til spindlen med secured to the spindle using the threaded holes in the
gevindhullerne i spindlenaesen. spindle nose.

[Udskydning af spandepatron eller emneholder] [Chuck and fixture ejection]

4. Hvis der anvendes en anden holdepatron eller 4. If a workpiece holding chuck or fixture other than the
opspandingsanordning end den borepatron, der chuck supplied with the machine is used, contact the
leveres med maskinen, skal du kontakte Mori Seiki Mori Seiki Service Department prior to machine
Serviceafdeling for maskindrift for at forhindre alvorlig operation to prevent serious injury and machine
personskade og skade pa maskinen. damage.

E:I BEMARK I<| NOTE

Mori Seiki er ikke ansvarlige for ulykker der opstar som resultat af Mori Seiki is not responsible for accidents caused by the use of a
at kunden har brugt en speendepatron eller emneholder uden farst chuck or fixture prepared by the customer without prior

at kontakte os. consultation.

5. Hvis den medfelgende spaendepatron fjernes fra 5. If the chuck supplied with the machine is removed from
maskinen, og der bruges en specielt fremstillet the machine and a specially prepared fixture is used,
emneholder, sa fijern patroncylinderen og remove the chuck cylinder and connecting rod.
forbindelsesstangen. [Connecting rod, chuck cylinder ejection]

[Udskydelse af forbindelsesstang eller patroncylinder]

6. Se instruktionsmanualerne fra patron- og 6. Refer to the instruction manuals prepared by the chuck
cylinderprocenterne angaende det tilladte stempeltryk and cylinder manufacturers for the allowable plunger
for borepatronen, tilladt opspa@ndings- og cylindertryk thrust of the chuck, allowable chucking and cylinder
og forholdet mellem hgjden pa topbakkerne og tilladt pressures, and the relationship between the top jaw
cylindertryk, som skal indstilles til en veerdi inden for height and allowable cylinder thrust, which must be set
det tilladte interval. Kontakt Mori Seiki Serviceafdeling to a value within the permissible value range. If difficult
hvis du har vanskeligheder med dette. to determine, contact the Mori Seiki Service
[Skade pa patron og cylinder/Udstadning af Department.
arbejdsemne og bakke] [Chuck and cylinder damage/Workpiece and jaw

ejection]

7. Lad styrebgsningen vare monteret i spaendepatronen 7. Leave the pilot bush mounted in the chuck when
nar du betjener maskinen. operating the machine.

[Udskydning af hovedindspandingsbakken eller [Master jaw or chuck jaw ejection]
spandebakke]

8. Brug kun de specificerede bolte til at montere 8. Use only specified bolts to mount the chuck and
spandepatronen, og stram til det specificerede tighten to the specified torque. Check at regular
moment. Kontroller jaevnligt, for at sikre at boltene intervals to ensure the bolts are securely tightened.
sidder stramt. [Workpiece ejection/Chuck damage]

[Udskydning af arbejdsstykke/Skade pa
spandepatron]
9. Nar du betjener en maskine der er udstyret med en hul 9. When operating a machine equipped with a hollow

patron, sa installer deekslet over det gennemgaende
hul, hvis det ikke bruges.

[Fejlfunktion i spandepatron, patroncylinder eller
andet hydraulisk kredslgb pa grund af kelemiddel eller
span]

10.Indstil spandingstrykket og pinolspindeltrykkets kraft
(pinolspecifikationer/spindel 2 pinol-specifikationer),
hvor der helt tages hgjde for det bearbejdede
arbejdsemnes form og materiale og
bearbejdningsbetingelserne.
[Arbejdsemneudstadning]

chuck, install the attached through hole cover to the
chuck if the through hole is not used.

[Chuck, cylinder or other hydraulic circuit malfunction
due to entry of coolant or chips]

10.Set the chucking pressure and tailstock spindle

thrusting force (tailstock specifications/spindle 2
tailstock specifications) with full consideration given to
the shape and material of the workpiece to be
machined and machining conditions.

[Workpiece ejection]
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11. Brugeren er ansvarlig for at indstille speendepatronens
hastighed, med hensyn til de felgende punkter. Rotér
ikke spindlen ved hastigheder over dem der er tilladt
under de specificerede betingelser.

* Topbakkens form og masse

* Spandepatronens gribekraft

* Arbejdsstykkets dimensioner og form

* Skarekraft

* Vedligeholderse og inspectioner af spaendepatronen
[Udskydning af arbejdsstykket]

12.Ved bearbejdning af lange arbejdsemner, skal du
klemme den frie ende af arbejdsemnet forsvarligt fast
med pinolen eller en fortsat hvile (pinolspecifikationer/
spindel 2 pinol-specifikationer).
[Bojet eller rystet arbejdsemne under spindelrotation,
udstedning uden for maskinen]

13.Fer du fastklemmer et arbejdsstykke i
spandepatronen, sa kontroller med en trykmaler, at
der leveres det korrekte hydraulik- eller lufttryk til
cylinder der aktiverer patronen.

[Udskydning af arbejdsstykke]

14.Hvis der er et mellemrum mellem arbejdsstykkets
bagende og spandepatronens placeringsflade, eller
den bakkeflade hvorpa arbejdsstykket skal sidde, hvis
arbejdsstykkets rotationscenter halder i forhold til
spandepatronens rotationscenter, eller hvis
arbejdsstykket er stebt eller smedet, sa udfer en
preveskaring ved lav spindelhastighed for en
sikkerheds skyld.
[Skaerekraften overstiger speendepatronens gribekraft
pa arbejdsstykket, hvilket medferer at arbejdsstykket
udskydes]

15.Nar et arbejdsstykke er excentrisk, ikke rundt, eller
arbejdsstykkets tyngdecenter ikke er ved
rotationscenteret, sa balancer det med en
udligningsmaskine, mens du er fuldt opmaerksom pa
arbejdsbetingelserne sasom spindelhastighed.
[Udskydning af arbejdsstykke]

16.Rotér ikke spindlen uden et arbejdsstykke, nar du
bruger en udligningsmaskine.
[Slidt pa spindellejet, sammenbraending af
komponenter]

17.Ved anvendelse af en manuelt spaendt patron eller
opspandingsanordning, skal du fjerne
klemmehandtaget eller spandevarktgjet fra patronen
eller opspandingsanordning efter tilspanding.
[Udstedning af klemmehandtag eller spaendevaerktaj]

18.Sluk altid for hovedstremforsyningen til maskinen for
du pa-/afmonterer patroner, inspicerer eller smorer.
[Fangning]

(] BEm&ERK

11.The user is responsible for setting the speed of the
chuck by taking the following matters into
consideration. Rotate the spindle at a speed no faster
than allowable values under specified conditions.
* Top jaw's shape and mass
* Chuck gripping force
* Workpiece dimensions and shapes
» Cutting force
¢ Chuck maintenance and inspections
[Workpiece ejection]

12.When machining long workpieces, clamp the free end
of the workpiece securely with the tailstock or a steady
rest (tailstock specifications/spindle 2 tailstock
specifications).
[Workpiece bent or shaken during spindle rotation,
ejection outside of the machine]

13.Before clamping a workpiece in the chuck, check using
a pressure gage that the correct hydraulic or air
pressure is supplied to the cylinder that actuates
chuck operation.
[Workpiece ejection]

14.If a gap exists between the workpiece rear surface and
the chuck locator face or the jaw face on which the
workpiece is to be seated, the workpiece rotation
centerline is tilted in relation to the chuck rotation
centerline, or if the workpiece is cast or forged, carry
out test cutting at a low spindle speed to ensure safety.
[Cutting force exceeds workpiece clamping capacity of
chuck, causing workpiece ejection]

15.When a workpiece is eccentric, not round or the center
of gravity of the workpiece is not at the center of the
rotation, balance using a balancer with full
consideration given to machining conditions such as
the spindle speed.
[Workpiece ejection]

16.Do not rotate the spindle without a workpiece when
using a balancer.
[Spindle bearing wear, component seizure]

17.When using a manually tightened chuck or fixture,
remove the clamp handle or tightening tool from the
chuck or fixture after tightening.
[Clamp handle, tightening tool ejection]

18.Always turn the main power switch OFF before
performing chuck mounting/removal, inspection and
lubrication procedures.
[Entanglement]

] noTE

Oplysninger om vedligeholdelse af patronen findes i
instruktionsb@gerne fra fabrikanterne af patron og cylinder.

<Loft af Arbejdsstykker>

1. Kun teknikere, der er kvalificeret til at betjene kraner,
ma udfere arbejdsstykkeloft procedurer.
[Skade pa arbejdsstykke, maskine/Ulykke]

For details on chuck maintenance procedures, refer to the
instruction manuals prepared by the chuck and cylinder
manufacturers.

<Lifting Workpiece>

1. Only technicians qualified to operate cranes are to
perform workpiece-lifting procedures.
[Workpiece, machine damage/Accident]
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2. Nar to eller flere mennesker er involveret i Igft, er det
altid nedvendigt med samarbejde og tydelig
kommunikation.

[Ulykke]

3. Brug kun kabler, bgjler og fiksturer der er staerke nok til
at bzere hele arbejdsstykkets vaegt.
[Tabt arbejdsstykke]

4. Kontroller at arbejdsstykket er holdt sikkert for du
lafter det.
[Tabt arbejdsstykke]

5. Haev arbejdsstykket en smule over gulvet, for at
bekrzefte at det er velbalanceret, bade pa tvaers og pa
langs.

[Tabt arbejdsstykke]

<Sikkerhedspraksis under opsatning>

1. Anvend de folgende sikkerhedsforanstaltninger under
opsatning.

<For at forhindre automatisk driftstart>

* Vaelg handtagstilstand.

* Losn spandepatronen.

<For at sikre operatgrens sikkerhed hvis automatisk

drift startes utilsigtet>

» Sat override kontakterne (spindelhastighed, hgj
hastighed, skaering fremfaringsrate) til den laveste
indstilling.

* Teend for enkeltblok funktionen.

¢ Taend for maskinlas funktionen.

* Fastsla kelemiddel FRA modus ved at trykke pa
kolemiddelsknappen o= [OFF] (Slukket) i mere end et
sekund.

<For at forhindre spindelrotationsstart>

* Losn spandepatronen.

» Sat nogglekontakten driftvalg til [FRA].

<For at sikre operatorens sikkerhed hvis spidelrotation
startes utilsigtet>
» Sat spindelhastigheden til den laveste indstilling.

<For at forhindre revolverhoved indeksering>

» Sorg for at indikationen i skaermenheden til
revolverhovedet svarer til nummeret pa den aktuelt
indekserede station.

» Sat nagglekontakten driftvalg til [FRA].

2. Ved brug af en stangindferer eller stangstotte, sa
bekraft at der ikke genereres for megen vibration, som
folger:

a) Luk degren med et arbejdsemne fastklemt i borepatron
og saet spindelhastighedsindstillingsknappen pa laveste
indstilling.

b) Rotér spindlen i manuel tilstand, og @g gradvist
spindelhastigheden til det maksimale der er specificeret
i programmet.

3. Hvis der genereres for megen vibration, sa udfer de
felgende modtrak.

* Juster stangens bgjning.

» Skift den maksimale spindelhastighed, der bruges i
programmer, til en hastighed der ikke medfarer
vibrationer i maskinenhus og stangindfarer.

* Juster opretning af maskine og stangindfarer.

2. When two or more people are involved in lifting,
cooperation and clear communication is necessary at
all times.

[Accident]

3. Use only wires, shackles and jigs strong enough to
support the total weight of the workpiece.
[Dropped workpiece]

4. Before lifting a workpiece, check it is held securely.
[Dropped workpiece]

5. Raise the workpiece a short distance off the floor to
confirm it is well balanced in both crosswise and
lengthwise directions.

[Dropped workpiece]

<Safety Practices During Setup>

1. During setup, implement the following safety
measures.
<To Prevent Automatic Operation Start>
* Select the handle mode.
* Unclamp the chuck.
<To Ensure Operator Safety if Automatic Operation is
Started By Mistake>
» Set override switches (spindle speed, rapid traverse
rate, cutting feedrate) at the lowest setting.

* Turn the single block function ON.

* Turn the machine lock function ON.

» Establish the coolant OFF mode by pressing the
coolant button [OFF] (Off) for longer than one
second.

<To Prevent Spindle Rotation Start>

* Unclamp the chuck.

» Set the operation selection key-switch to the
[OFF].

<To Ensure Operator Safety if The Spindle is Started by

Mistake>

* Set the spindle speed setting button to the lowest
setting.

<To Prevent Turret Head Indexing>

* Make the indication in the turret button display unit
match the number of the currently indexed station.

» Set the operation selection key-switch to the
[OFF].
2. When using a bar feeder or bar supporter, confirm
excessive vibration is not generated as follows:

a) Close the door with a workpiece clamped in the chuck
and set the spindle speed setting button to the lowest
setting.

b) Rotate the spindle in manual mode and gradually
increase the spindle speed to the maximum specified in
the program.

3. If excessive vibration is generated, perform the
following countermeasures.

* Correct the bar bend.

* Change the maximum spindle speed used in the
program to a speed that does not cause vibration of
the machine body or the bar feeder.

¢ Adjust the alignment of the machine and bar feeder.
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* Kontroller at der bruges passende styrebgsninger i
spindlens gennemgaende hul.

Hvis vibrationen ikke kan fjernes ved

foranstaltningerne ovenfor, kontakt da Mori Seiki

Serviceafdeling.

[Skade pa maskinen/Reduceret

bearbejdningsngjagtighed]

/\ FORSIGTIG

1. Hvis der genereres unormal stgj eller vibration under
bearbejdning, sa bestem arsagen og eliminer den.
[Maskinskade/Forringet bearbejdningsngjagtighed]

2. Nadu arbejder med arbejdsstykker, sdsom kulstof eller
keramik, der genererer stovpartikler, sa kontakt Mori
Seikis Serviceafdeling.

[Indanding af stevpartikler, Stovpartikler i glidefering
eller mellemrummet mellem lejer]

3. Udfer spindel og kontrollerede akse
testkorselsprocedurer for bearbejdning.
[Termisk forskydning pavirker ngjagtigheden negativt]

4. Ror ikke lamper, der bruges til at oplyse maskinens
indre, mens maskinen karer, eller straks efter den er
blevet slukket.

[Forbraendinger]

5. Stop ikke spindelrotation mens et skarevaerktgj er i
kontakt med arbejdsstykket.
[Skade pa skareverktgj eller maskine]

6. Nar der er blevet trykket pa [EMERGENCY STOP]
(Nedstop) knappen eller | 7| (RESET) knappen for at
stoppe maskinen under en gevindskeering eller en
hulbearbejdning, isar ved skaring af indvendigt
gevind, sa fremfor akserne forsigtigt efter at have
kontrolleret tilstanden pa arbejdsstykket og
skaerevarktgjet.

[Kollision eller forstyrrelse mellem arbejdsstykke og
skaerevarktgj]

7. Nar der er monteret skarevaerktgj pa revolverhovedet,
sa kontroller at veerktgjet ikke forstyrrer Z-akse
beskyttelsen for du roterer revolverhovedet.

8. Understat arbejdsstykket godt for du nedspaender
arbejdsstykket for at fjerne det.
[Tabt arbejdsstykke]

9. Kontroller at der ikke opstar interferens ved
vaerktgjsopstilling. ved spindeldok 2 specifikation
maskiner, kontroller at der ikke opstar interferens
under overforsel af arbejdsstykket.

10.Nar du seger efter en blok under
bearbejdningsprocessen, og genstarter maskinen
herfra, sa specificer M, S, T, G og F koder, og
arbejdsstykkets koordinatsystem, osv., | MDI tilstand
efter ngje at have kontrolleret tilstanden pa maskine og
NC.
[Uforventet maskinbevaegelse]

11. Udsat ikke spandebakker eller arbejdsstykket for
stad.
[Negativ effekt pa speendingsngjagtighed, funktioner
og holdbarhed]

¢ Check that appropriate guide bushes are used in the
spindle through-hole.

If the vibration cannot be eliminated by performing the

countermeasures listed above, contact the Mori Seiki

Service Department.

[Machine damage/Machining accuracy lowered]

/\ cAUTION

1. If abnormal noise or vibration is generated during
machine operation, determine the cause and take
appropriate action.

[Machine damage/Impaired machining accuracy]

2. When machining a workpiece such as carbon or
ceramics which generate powder particles, contact the
Mori Seiki Service Department.

[Inhaling powder particles, Powder particles entering
slideway or gap between bearing]

3. Perform spindle and controlled axis test running
procedures prior to machining.
[Thermal displacement adversely affecting machining
accuracy]

4. Do not touch lamps used to illuminate the interior of
the machine during machine operation or immediately
following power OFF.

[Burns]

5. Do not stop spindle rotation while a cutting tool is in
contact with the workpiece.
[Cutting tool and machine damage]

6. When the [EMERGENCY STOP] (Emergency Stop)
button or | 7| (RESET) button has been pressed to stop
the machine during a threading operation or a hole
machining operation, especially a tapping operation,
carefully feed the axes after checking the condition of
the workpiece and cutting tool.

[Collision or interference between workpiece and
cutting tool]

7. When the turret head is rotated with cutting tools
mounted, ensure tools in the turret do not interfere
with the Z-axis protector, before rotating the turret.

8. Support the workpiece securely before unclamping the
workpiece to perform workpiece removal.
[Dropped workpiece]

9. When tooling, ensure interference does not occur. In
the case of headstock 2 specification machines,
ensure interference does not occur during workpiece
transfer.

10.When searching for a block during the machining
process and restarting machining from this point,
specify the M, S, T, G and F codes, and workpiece
coordinate system, etc., in MDI mode after carefully
checking the status of the machine and the NC.
[Unexpected machine motion]

11.Do not subject the chuck jaws or workpiece to shock.
[Adversely affecting chucking accuracy, functions, and
service life]
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12.Fjern altid arbejdsstykket fra
opspandingsanordningen, nar maskinen skal sta
slukket i leengere tid.
[Tabt arbejdsstykke/holdbarheden pa spandepatron
og pinolopspandingsanordningen pavirket negativt]

13.Ved op- eller nedspanding af borepatronen skal du
passe pa, at dine hander eller fingre ikke gribes af
borepatronen eller dennes kaber.
[Personskade]

14.Brug kun lige stangemnet ved bearbejdning pa en
maskine der er udstyret med en stangindferer eller
spindelhul. Brug en styrebgsning ved bearbejdning af
stangemner med en diameter der er mindre end
spindlen (eller traekstangen).
[Maskinvibration/Forringet maskinngjagtighed]

15.Lad altid spantransportbandet kere under automatisk
drift.
[Ophobning af span medfarer skade pa
spantransportband]

16.Ved frigorelse af det harde spillerum under korsel pa

en maskine der er udstyret med den funktion, kan
aksebevagelsesblokeringen frigeres ved at trykke pa
[2. O.T. udigser] knappen. Flyt ikke aksen i den retning
hvor det harde spillerum opstod. Af sikkerhedshensyn
ber du fremfere akserne med handtagsfremfering [x1]
indtil det harde spillerum er udlignet.

[Interferens mellem slaede og skjold]

17.Ved patrondrejning eller stotte af et arbejdsemne skal
der tages hgjde for arbejdsemnets stivhed, nar man
afger patrondrejning eller stottemetode og
spandingstryk eller pinoltryk (pinolspecifikationer/
spindel 2 pinol-specifikationer).
[Forringet maskinngjagtighed]

<Bergringspanel>

1. Brug en finger til at bergre panelet, da det nemt kan
blive ridset. Brug en tryk-pen, hvis en bliver leveret
med maskinen.

2. Beror ikke panelet med noget, der har en solid spids
sasom en kuglepen, noget skarpt, eller en fingernegi.

3. Tryk ikke pa mere end én tast ad gangen.
[Skade pa maskinen ved uventet maskindrift]

4. Brug ikke kommercielt tilgaengelig flydende
beskyttelsesfilm.
[Darlig brug af betjeningspanelet]

5. Beror ikke panelet, mens du har handsker pa.
[Darlig brug af betjeningspanelet, ridser]

6. Hvis bergringspanelet er snavset, sa tgr snavset
forsigtigt af med en kommercielt tilgeengelig renseklud
med blommen af en finger, ikke en fingernegl.

7. Brug ikke rensevaske, der indeholder alkohol.
[Nedbrydning af bergringspanelet, fejlfunktion]

12.When leaving the machine with the power OFF for an
extended period, always remove the workpiece from
the clamping device.
[Dropped workpiece/chuck's life and tailstock
clamping mechanism service life adversely affected]

13.When clamping or unclamping the chuck, take care to
ensure hands or fingers do not become caught in the
chuck or chuck jaws.
[Injury]

14.When machining bar stock on a machine equipped with
a bar feeder or spindle through-hole, use straight bar
stock only. When machining bar stock with a diameter
smaller than that of the spindle (or draw bar), use a
guide bush.
[Machine vibration/Impaired machine accuracy]

15.Keep the chip conveyor operating all the times during
automatic operation.
[Chip accumulation causing chip conveyor damage]

16.When releasing the hard overtravel on a machine with
that function, the axis movement interlock can be
released by pressing the [2nd O.T. Release] button. Do
not move the axis in the direction in which the hard
overtravel occurred. For safety reasons, feed the axes
using the handle feed [x1] until the hard overtravel
status has been canceled.
[Interference between carriage and covers]

17.When chucking or supporting a workpiece, take the
rigidity of the workpiece into account when
determining the chucking or supporting method and
chucking pressure or tailstock thrust (tailstock
specifications/spindle 2 tailstock specifications).
[Impaired machine accuracy]

<Touch Panel>

1. Use a finger to touch the panel as it can be easily
scratched. Use a touch-pen if one is supplied with the
machine.

2. Do not touch the panel with anything with a solid tip,
such as a ballpoint pen, anything sharp, or a fingernail.

3. Do not press more than one key at the same time.
[Machine damage by unexpected machine operation]

4. Do not use commercially available liquid crystal
protective film.
[Improper operation of touch panel]

5. Do not touch the panel while wearing gloves.
[Improper operation of touch panel, scratches]

6. If the touch panel is smudged, wipe the smudging off
gently with a commercially available cleaning cloth
using the ball of a finger; not a fingernail.

7. Do not use cleaning fluid containing alcohol.
[Deterioration of touch panel, malfunction]
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71 Programmering

Programming

A ADVARSEL

1. De programmer der er angivet i denne manual, kan ikke
anvendes pa alle slags maskiner. Programmer skal
skrives med hensyn til maskinens ydelse, og udferes
med passende hensyn til sikkerheden. Hvis der ikke
tages hensyn til maskinens kapacitet under
programmering, kan arbejdsstykket eller
skaerevaerktojet flyve ud under bearbejdning.

2. Anbring ngglekontakten til operationsvalget i
positionen [ [TIL] eller [ ] [FRA] efter afslutning af
programinput for at forhindre programmet i at blive

opdateret ved et uheld.
[Uventet maskinbevagelse]

/\ FORSIGTIG

1. Ved maskiner med pinol-bearbejdning, skal Z-aksen
flyttes forst og derefter X-aksen for at positionere
skaerevaerktgjet ved fremrykningspunktet. Ved
vaerktgjstilbagetreekning skal X-aksen forst traeekkes
tilbage til et punkt, hvor fortsat bevaegelse af
skarevaerktojet ikke forstyrrer pinolen, og derefter skal
Z-aksens flyttes til den gnskede
tilbagetrakningsposition.

[Forstyrrelse mellem revolverhoved og pinol]

2. Foretag ikke afladning af kelemiddel, nar spindelen
ikke roterer. Traef foranstaltninger, sa kelemiddel ikke
traenger ind i spindellejerne, nar den aflades, mens
spindelen roterer.

[Spindelskade]

3. Bemeerk at hvis der er opsat data for ‘COMMON’ pa
skarmen ‘WORK OFFSET’ ved at specificere G10 eller
systemvariabelkommandoer, flyttes arbejdsstykkets
nulpunkt i samme retning i alle
arbejdskoordinatsystemerne, G54 til G59.
[Veerktoj/Revolverhoved og patroninterferens,
maskinskade]

A WARNING

1. The programs given in this manual are not applicable
to all types of machines. Programs must be written
while taking the performance of the machine into
consideration and be executed with due consideration
given to safety. If the machine’s capacity is not taken
into account when writing the program, the workpiece
or cutting tool may fly out during machining.

2. Place the operation selection key-switch in the @ [ON]
or || [OFF] position after completing program entry to
prevent the program being accidentally updated.
[Unexpected machine motion]

/\ cAUTION

1. For center-work machining, move the Z-axis first and
then the X-axis to position the cutting tool at the
approach point. In the cutting tool retraction operation,
first retract the X-axis to a point where continued
cutting tool movement does not interfere with the
tailstock, and then move the Z-axis to the required
retraction position.

[Turret and tailstock interference]

2. Do not discharge coolant when the spindle is not
rotating. Take measures to ensure that coolant does
not enter the spindle bearings when it is discharged
while the spindle is rotating.

[Spindle damage]

3. Note that if data is set for ‘COMMON’ on the ‘WORK
OFFSET’ screen by specifying G10 or system variable
commands, the workpiece zero point is shifted in the
same direction in all of the work coordinate systems,
G54 to G59.

[Tool/Turret and chuck interference, machine damage]
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7-2 Darblokering
Door Interlock

A ADVARSEL

1. Derblokeringsfunktionen skal vaere i tilstanden
[NORMAL], nar maskinen betjenes. Hvis maskinen
betjenes med dorblokeringen skiftet til tilstanden
[INDSTILLING], skal man vare opmarksom pa den
fare, der er forbundet dermed, og sarlig
opmarksomhed pa sikkerheden under maskindriften
er afgerende. Kun personer, som er tilstrakkeligt
uddannet i sikkerhed og maskindrift, har lov til at skifte
dorblokeringsfunktionen til tilstanden [INDSTILLING]
og betjene maskinen. Efter afslutning af operationen
skal det sikres, at derblokeringen straks skiftes tilbage
til tilstanden [NORMAL].

[Uventet maskindrift/Alvorlig Personskade/Skade pa
Maskinen]

2. Undlad at modificere eller fjerne
dorblokeringsfunktionen.

3. Hav ikke for megen tillid til interlock funktionen. Serg
for at sikkerhedsprocedurerne altid folges.

A WARNING

1. The door interlock function must be in the [NORMAL]
mode when operating the machine. If operating the
machine with the door interlock switched to the
[SETTING] mode, awareness of the dangers involved
and particular attention given to safety during machine
operation is essential. Only persons who are trained
sufficiently in safety and machine operation are
permitted to switch the door interlock function to the
[SETTING] mode and operate the machine. Following
completion of the operation, ensure the door interlock
is switched back to the [NORMAL] mode immediately.
[Unexpected machine operation/Serious injury/
Machine damage]

2. Do not modify or remove the door interlock function.

3. Do not put too much confidence in interlock function.
Ensure safety procedures are followed at all times.

7-3 Data
Data

/\ FORSIGTIG

1. Tag backup af gemte programmer, parametre der er
indstillet for afsendelse og forskydningsdata.
[Programmer gdelagt, parameter- og/eller offsetdata
tabt]

] BEMERK

/\ cAuUTION

1. Back up stored programs, parameters set before
shipping and offset data.
[Programs destroyed, parameter data and/or offset
data lost]

] NoTE

Mori Seiki er ikke ansvarlig for problem der opstar fra edelagte
programmer eller tabt data, der ikke er taget backup af.

2. Hvis det er ngdvendigt at gennemfere en rensning af
hukommelsen, skal Mori Seiki Serviceafdeling
kontaktes for assistance.

[Slettede data]

Mori Seiki is not liable for problems resulting from destroyed
programs or lost data that have not been backed up.

2. If necessary to perform a memory clear operation,
contact the Mori Seiki Service Department for
assistance.

[Data deleted]

7-4 Forholdsregler ved Betjening af Maskiner med Specielle Specifikationer
Precautions when Operating Special Specification Machines

A\ ADVARSEL

Maskiner med brugervalgte specifikationer skal betjenes i
overensstemmelse med sadanne specifikationer.

<Industrirobot specifikationer>

Kun kvalificeret personale, der er treenet og godkent i
overensstemmelse med lokale bestemmelser, ma betjene
robotter. uautoriseret personale ma under ingen
omstaendigheder betjene robotter, inklusiv ved
undervisning og inspektion. Personale, der assisterer
robotoperatarer, skal veere fuldt kvalificeret.

A\ WARNING

Optional specifications machines must be operated in
compliance with such specifications.

<Industrial Robot Specifications>

Only qualified personnel trained and approved in
accordance with local regulations may operate robots.
Unauthorized personnel may not operate robots under any
circumstances, including teaching and inspection.
Personnel assisting robot operators must be fully
qualified.
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A FARE

. Sluk for stremmen for du udferer vedligeholdelses og
inspektionsprocedurer. Hvis det er absolut nedvendigt
at have stremmen slaet til, sa vaer ekstremt forsigtig.
[Elektrisk sted/Sammenfiltring]

. Arbejde pa det elektriske ledningsnet ma kun udferes
af kvalificerede elektrikker.
[Elektrisk stad]

. Serg for, at hovedstremforsyningens kontakt star pa
[OFF], og er last pa ethvert tidspunkt, nar der udferes
vedligeholdelsesprocedurer, der anses for at veere
farlige, med stremmen slaet TIL.
Oplysninger om lasning af hovedstremkontakten findes i det
separate bind BRUGERVEJLEDNING
“Hovedstrgmkontakt”.

. Doren skal vaere aben, nar du arbejder indeni
maskinen.
[Last/Personskade]

. Serg for en tydelig advarsel om, at der udferes
vedligeholdelsesarbejde pa maskinen, og at den ikke
ma betjenes.

[Ulykke]

. For udforelse af vedligeholdelse og inspektion i det
elektriske kabinet eller pa motorer, transformatorer
eller maskinbelysning, skal du kontrollere, at
fabrikkens stremforsyning (hovedkontakt) er slaet
FRA. Bemark, at dele kan have elektrisk ladning, selv
om hovedstremforsyningen er slaet FRA. Anvend et
maleinstrument til at kontrollere, at dele er fri for
restspaending, for der udfores
vedligeholdelsesarbejde. Vedligeholdelsesarbejde,
som gennemfgres med stremmen slaet TIL, ma kun
udferes af kvalificerede elektrikere.

[Elektrisk stod]

. Abn ikke dorene til el-skabet eller betjeningspanelet,
medmindre der skal udferes vedligeholdelses- eller
inspektionsprocedurer.

[Adgang for stev og fugt/Maskinskade]

. Rer ikke den hydrauliske enhed, kelemiddelpumpen,
magnetventiler og servomotorer under eller straks
efter betjening, da de eksterne overflader nar hgje
temperaturer.

[Forbrandinger]

. Kontroller af forbindelsesstangen (traekstang/ror)
mellem spandepatronen og cylinderen, og andre dele
med gevind, altid er strammet godt.
[Vibration/Styrkereduktion/Forringet
maskinngjagtighed]

10.Stram ikke bolte for meget.

[Forvraeengning af maskinen/@delagt bolt]

A DANGER

1. Turn the power OFF before performing maintenance

and inspection procedures. If absolutely necessary to
work with the power ON, exercise extreme caution.
[Electric shock/Entanglement]

. Electrical wiring work is to be performed by qualified

electrical technicians only.
[Electric shock]

. Ensure the main power switch is turned [OFF] and

locked at all times when performing maintenance
procedures considered dangerous if the power is ON.

Q:l For locking the main power switch, refer to the separate
volume, OPERATION MANUAL “Main Power Switch”.

. When working inside the machine, the door must be

open.
[Locked/Injury]

. Provide clear warning that the machine is being

maintained and operations cannot be performed.
[Accident]

. Before performing maintenance and inspection

procedures inside the electrical cabinet or on motors,
transformers or machine lighting, confirm the plant
side power supply (circuit breaker) is turned OFF. Note
that when the main power switch is turned OFF, parts
may still contain residual electrical energy. Using a
tester, confirm parts are free of residual energy prior to
performing maintenance procedures. Maintenance
procedures undertaken with the power turned ON must
be performed by qualified electrical engineers.
[Electric shock]

. Do not open electrical cabinet doors or the operation

panel except to perform maintenance and inspection
procedures.
[Dust and moisture entry/Machine damage]

. Do not touch the hydraulic unit, coolant pump,

solenoid valves and servomotors during, or
immediately after operation as external surfaces reach
high temperature.

[Burns]

. Ensure the connecting rod (draw bar/tube) between the

chuck and cylinder, and other threaded parts are
tightened securely at all times.
[Vibration/Strength reduction/Machine accuracy
degradation]

10.Do not overtighten bolts.

[Machine distortion/Bolt breakage]
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A ADVARSEL

1. Kontakt Mori Seiki Serviceafdeling for
udskiftningsarbejde. Anvend altid specificerede dele.
[Forringet maskinydelse og sikkerhed]

] BEMERK

A WARNING

1. Consult the Mori Seiki Service Department prior to
performing replacement procedures. Use specified
parts at all times.

[Impaired machine performance and safety]

] NoTE

Mori Seiki patager sig ikke ansvaret for ulykker der opstar pa grund
af ikke-specificerede reservedele, eller dele der er udskiftet uden
farst at kontakte Mori Seiki.

2. Kravl ikke op pa maskinen.
[Fald]

3. Efterlad ikke ting som varktgj og klude indeni
maskinen.
[Sammenfiltring med vaerktej/Udskydning fra
maskinen]

4. Blokeringsfunktioner, inklusive borepatronens
blokeringsfunktion og pinolens blokeringsfunktion
skal veere slaet TIL, nar maskinen betjenes. Hvis det er
negdvendigt at betjene maskinen med frigivne
blokeringer, skal man vare opmarksom pa den fare,
der er forbundet dermed, og sarlig opmarksomhed pa
sikkerheden under maskindriften er afgerende. Efter
faerdiggorelse af operationen, skal det sikres, at
blokeringerne slas TIL med det samme.

[Uventet maskindrift/Alvorlig Personskade/Skade pa
Maskinen]

5. Undlad at modificere eller fjerne
blokeringsfunktionerne.

6. Hav ikke for overdreven tillid til blokeringsfunktionen.
Sorg for, at sikkerhedsprocedurer bliver fulgt pa alle
tidspunkter.

/\ FORSIGTIG

Ror ikke span, eller varktajets skar, med bare haender.
[Personskade]

Mori Seiki does not accept responsibility for accidents arising from
the use of non-specified replacement parts or parts replaced
without prior consultation.

2. Do not climb on top of the machine.
[Falling]

3. Do not leave articles such as tools and rags inside the
machine.
[Entanglement in tool/Ejection from machine]

4. Interlock functions including the chuck interlock and
the tailstock interlock must be ON when operating the
machine. If necessary to operate the machine with the
interlocks released, awareness of the dangers involved
and particular attention given to safety during machine
operation is essential. Following completion of the
operation, ensure the interlocks are turned back ON
immediately.

[Unexpected machine operation/Serious injury/
Machine damage]

5. Do not modify or remove interlock functions.

6. Do not put too much confidence in interlock function.
Ensure safety procedures are followed at all times.

/\ cAuUTION

Do not touch chips or tool cutting edges with bare hand.
[Injury]

8-1 Maskinhandtering

Machine Management

A FARE

Fer maskinen installeres eller overfares, skal du laese og
vaere sikker pa, at du forstar de manualer eller tegninger,
som er leveret med maskinen. Hvis det er nadvendigt at
lofte maskinen med udstyr som en hydraulisk donkraft,
skal du lefte den op pa et fladt underlag med passende
styrke, og vaere opmarksom pa maskinens balance, for at
forhindre maskinen i at vaelte.

[Maskine vealter ned/Personskade]

LI INSTALLATIONSMANUAL

/\ FORSIGTIG

1. Handering af de nagler der leveres med maskinen
(Betjeningspanel, el-skab, hjelpeenheder) er alene
kundens ansvar.

A\ DANGER

Before installing or transferring the machine, read and
make sure you understand the manuals or drawings
supplied with the machine. When it is necessary to lift the
machine using equipment such as a hydraulic jack, lift it
up on flat ground with adequate strength, paying due
attention to machine balance in order to prevent the
machine from toppling over.

[Machine toppled down/Injury]

LI INSTALLATION MANUAL

/\ cAuUTION

1. Management of keys supplied with the machine
(operation panel, electrical cabinet, auxiliary devices)
is the sole responsibility of the customer.
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2. Nagler der ikke jeevnligt bruges (ngglen til el-skabet)
skal fjernes fra lasen, og opbevares et sikkert sted.

3. Bortskafning af industriaffald sdsom olie, kelemiddel
og span skal udferes i overensstemmelse med
sikkerheds- og miljgbeskyttelseslovene, som fastsat af
de korrekte nationale og lokale autoriteter.

2. Keys not used on a regular basis (electrical cabinet
key) must be removed from the lock and stored in a
secure location.

3. Disposal of industrial waste such as oil, coolant, chips,
and refrigerants is to be performed in strict compliance
with safety and environmental protection laws as
stipulated by the proper national and local authorities.

8-2 Maskinstgjdata

Machine Noise Data

De angivne tal er emissionsniveauer og er ikke ngdvendigvis
niveauer for sikkert arbejdsmiljg. Selvom der er en
sammenhaeng mellem emissions- og eksponeringsniveauer,
kan dette ikke bruges til palideligt at fastsla, om der kraeves
yderligere foranstaltninger. Faktorerne, der pavirker det
aktuelle eksponeringsniveau for medarbejderne, omfatter
arbejdslokalets egenskaber, andre stgjkilder f.eks. antallet af
maskiner og andre processer i naerheden. Det tilladte
eksponeringsniveau kan ogsa variere fra land til land. Disse
oplysninger vil dog ggre det muligt for brugeren af maskinen at
foretage en bedre vurdering farerne og risiciene. (1IS023125)

The figures quoted are emission levels and are not necessarily
safe working levels. Whilst there is a correlation between the
emission and exposure levels, this cannot be used reliably to
determine whether or not further precautions are required.
Factors that influence the actual level of exposure of the
workforce include characteristics of the work room, the other
sources of noise, etc. i.e. the number of machines and other
adjacent processes. Also the permissible exposure level can
vary from country to country. This information, however, will
enable the user of the machine to make a better evaluation of
the hazard and risk. (1ISO23125)
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Model Serienr. Dato
Model NL1500MC/500 Serial No. NL151DB0008 Date 2005/01/08
Maks. spindelhastighed 6000 min~"

Max. spindle speed

Specifikationer
Specifications llgangshastighed X, Z 30 m/min

Rapid traverse rate Y 10 m/min

Afdeling: Quality Assurance
Sektion: Value Performance
Malt af Department: Quality Assurance
Measured by Section: Value Performance
Navn: Yoshioka Kiyoshi

Name: Yoshioka Kiyoshi

Malt ved Development Testing Center
Measured at Development testing center

Enhed Japan Electronic Instrument Co., LTD
Device Japan Electronic Instrument Co., LTD
Frekvenskendetegn

Nominel A-vaegtning frekvenskendetegn

Frequency Nominal A weighting frequency characteristics

Characteristics

Niveau Dynamisk respons Hurtig Stand_ard Baggrundsstgj 56 dB
. veerdi .
Level Dynamic response Fast Background noise 56dB
Default Value
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Model Serienr. Dato
Model NL1500MC/500 Serial No. NL151DB0008 Date 2005/01/08
Malepunkt !
Measuring Point’ A B C D E
Maskinstrgm TIL
Machine Power ON 59 59 60 64 61
.1 .
4800 m!n_1 uden belastning 65 65 64 68 66
Nar spindel kerer 4800 min~" under no load
When Spindle Running in=1 ;
o 6000 m!n_1 uden belastning 74 72 68 72 70
Emissionslyd- 6000 min™" under no load
tryk (dB)
Emitted Sound X-akse 62 62 64 72 74
X-axis
Pressure Level
(dB) Ved akse bevaegelse*2 Y-akse . . . - .
At Axis Travel 2 Y-axis
Z-akse 72 71 72 78 71
Z-axis
Nar revolverhoved drejer | Revolverhovedoperation
When Turret Turning Turret operation 63 62 66 2 64
] BEM&ERK JnoTE
1. 1.
*1  Malt 1 m fra maskinen ved en hgjde pa 1.6 m over gulvet. *1  Measured 1 m away from the machine and at a height of
1.6 m from the floor.
*2  Akserne vandrer ved 100% ilgangshastighed *2  The axes travel at 100% rapid traverse rate
2. Spantransportband kgrer, mens maskinen kgrer (med kerende 2. The chip conveyor is operated with the machine running (with the

spindel og aksevandring) spindle running and the axes traveling)
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Model Serienr. Dato
Model NL2000SY/500 Serial No. NL201DB0009 | .. | 2004/12/29
Specifikationer - SP P
Specifications llgangshastighed X, Z 30 m/min
Rapid traverse rate Y 10 m/min

Afdeling: Quality Assurance
Sektion: Value Performance
Malt af Department: Quality Assurance
Measured by Section: Value Performance
Navn: Yoshioka Kiyoshi

Name: Yoshioka Kiyoshi

Malt ved Development Testing Center

Measured at Development testing center

Enhed ONO SOKKI LA-4350

Device

Frekvenskendetegn Nominel A-veegtning frekvenskendetegn
Frequency

Characteristics Nominal A weighting frequency characteristics

Niveau Dynamisk respons Hurtig Stand'ard Baggrundsstgj 58 dB
. veerdi :
Level Dynamic response Fast Background noise 58 dB
Default Value
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Model Serienr. Dato
Model NL2000SY/500 Serial No. NL201DB0009 Date 2004/12/29
Malepunkt !
Measuring Point’ A B C D E
Maskinstrgm TIL
Machine Power ON 61 60 61 63 62
.1 .
4000 m!n_1 uden belastning 69 69 68 72 79
Nar spindel kerer 4000 min~" under no load
When Spindle Running in=1 ;
o 5000 m!n_1 uden belastning 73 71 70 74 77
Emissionslyd- 5000 min™" under no load
tryk (dB)
Emitted Sound X-akse 65 | 65 | 66 | 73 | 66
X-axis
Pressure Level
(dB) Ved akse bevaegelse 2 Y-akse
At Axis Travel 2 Y-axis 63 63 64 69 65
Z-akse 66 67 69 75 72
Z-axis
Nar revolverhoved drejer | Revolverhovedoperation
When Turret Turning Turret operation 64 64 68 74 68
] BEM&ERK JnoTE
1. 1.
*1  Malt 1 m fra maskinen ved en hgjde pa 1.6 m over gulvet. *1  Measured 1 m away from the machine and at a height of
1.6 m from the floor.
*2  Akserne vandrer ved 100% ilgangshastighed *2  The axes travel at 100% rapid traverse rate
2. Spantransportband kgrer, mens maskinen kgrer (med kerende 2. The chip conveyor is operated with the machine running (with the

spindel og aksevandring) spindle running and the axes traveling)
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NL2500SY/700 NL2500SY/700
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Model Serienr. Dato
Model NL2500SY/700 Serial No. NL251DEOOS3 | i | 2004/12/29
Specifikationer - SP P
Specifications llgangshastighed X, Z 30 m/min
Rapid traverse rate Y 10 m/min

Afdeling: Quality Assurance
Sektion: Value Performance
Malt af Department: Quality Assurance
Measured by Section: Value Performance
Navn: Yoshioka Kiyoshi

Name: Yoshioka Kiyoshi

Malt ved Development Testing Center

Measured at Development testing center

Enhed ONO SOKKI LA-4350

Device

Frekvenskendetegn Nominel A-veegtning frekvenskendetegn
Frequency

Characteristics Nominal A weighting frequency characteristics

Niveau Dynamisk respons Hurtig Stand'ard Baggrundsstgj 58 dB
. veerdi :
Level Dynamic response Fast Background noise 58 dB
Default Value
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Model Serienr. Dato
Model NL2500SY/700 Serial No. NL251DE0053 Date 2004/12/29
Malepunkt !
Measuring Point’ A B C D E
Maskinstrgm TIL
Machine Power ON 62 62 62 66 63
.1 .
3200 m!n_1 uden belastning 65 65 64 68 65
Nar spindel kerer 3200 min~' under no load
When Spindle Running in=1 ;
o 4000 m!n_1 uden belastning 69 70 66 71 66
Emissionslyd- 4000 min™" under no load
tryk (dB)
Emitted Sound X-akse 64 | 64 | 66 | 73 | 65
X-axis
Pressure Level
(dB) Ved akse bevaegelse 2 Y-akse
At Axis Travel 2 Y-axis 64 63 65 76 64
Z-akse 71 71 73 79 73
Z-axis
Nar revolverhoved drejer | Revolverhovedoperation
When Turret Turning Turret operation 66 66 69 75 67
] BEM&ERK JnoTE
1. 1.
*1  Malt 1 m fra maskinen ved en hgjde pa 1.6 m over gulvet. *1  Measured 1 m away from the machine and at a height of
1.6 m from the floor.
*2  Akserne vandrer ved 100% ilgangshastighed *2  The axes travel at 100% rapid traverse rate
2. Spantransportband kgrer, mens maskinen kgrer (med kerende 2. The chip conveyor is operated with the machine running (with the

spindel og aksevandring) spindle running and the axes traveling)
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Model Serienr. Dato
Model NL3000Y/1250 Serial No. NL301DC0009 Date 2005/01/08
Maks. spindelhastighed 3000 min"

Max. spindle speed

Specifikationer
Specifications llgangshastighed X, Z 30 m/min

Rapid traverse rate Y 10 m/min

Afdeling: Quality Assurance
Sektion: Value Performance
Malt af Department: Quality Assurance
Measured by Section: Value Performance
Navn: Yoshioka Kiyoshi

Name: Yoshioka Kiyoshi

Malt ved Development Testing Center
Measured at Development testing center

Enhed Japan Electronic Instrument Co., LTD
Device Japan Electronic Instrument Co., LTD
Frekvenskendetegn

Nominel A-vaegtning frekvenskendetegn

Frequency Nominal A weighting frequency characteristics

Characteristics

Niveau Dynamisk respons Hurtig Stand_ard Baggrundsstgj 56 dB
. veerdi .
Level Dynamic response Fast Background noise 56 dB
Default Value
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Model Serienr. Dato
Model NL3000Y/1250 Serial No. NL301DC0009 Date 2005/01/08
Malepunkt !
Measuring Point’’ A B C D E
Maskinstram TIL 59 58 61 65 62

Machine Power ON

2400 min~" uden belastning

2400 min~" under no load 67 66 64 70 68

Nar spindel karer

When Spindle Running 3000 min~" uden belastning 7 72 68 73 20

Emissionslyd- 3000 min~" under no load
tryk (dB)
Emitted Sound X-akse 61 | 60 | 61 | 69 | 63
X-axis
Pressure Level
(dB) Ved akse bevaegelse 2 Y-akse
At Axis Travel 2 Y-axis 60 60 61 69 63
Z-akse 65 65 68 75 69
Z-axis
Nar revolverhoveq drejer Revolverhovgdoperatlon 63 63 64 71 66
When Turret Turning Turret operation
] BEM&ERK JnoTE
1. 1.
*1  Malt 1 m fra maskinen ved en hgjde pa 1.6 m over gulvet. *1  Measured 1 m away from the machine and at a height of
1.6 m from the floor.
*2  Akserne vandrer ved 100% ilgangshastighed *2  The axes travel at 100% rapid traverse rate
2. Spantransportband kgrer, mens maskinen kgrer (med kerende 2. The chip conveyor is operated with the machine running (with the

spindel og aksevandring) spindle running and the axes traveling)
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Model Serienr. Dato
Model NLX2500/700 Serial No. Date
Specifikationer - SP P
Specifications llgangshastighed X, Z 30 m/min
Rapid traverse rate Y
Malt af
Measured by
Malt ved
Measured at
Enhed
Device
Frekvenskendetegn
Frequency
Characteristics
. Standard-
Niveau .
Level vardi
Default Value
Model Serienr. Dato
Model NLX2500/700 Serial No. Date
° *1
Malepunkt A B c D E

Measuring Point’’

Maskinstream TIL
Machine Power ON

Nar spindel kgrer
When Spindle Running

Emissionslyd-

tryk (dB) Xeaxis

Emitted Sound

Pressure Level Ved akse b(—:tvaegelse*2 Y-akse

(dB) At Axis Travel 2 Y-axis
Z-akse
Z-axis

Nar revolverhoved drejer | Revolverhovedoperation
When Turret Turning Turret operation
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] BEm&ERK ] noTE
1. 1.
*1  Malt 1 m fra maskinen ved en hgjde pa 1.6 m over gulvet. *1  Measured 1 m away from the machine and at a height of
1.6 m from the floor.
*2  Akserne vandrer ved 100% ilgangshastighed *2  The axes travel at 100% rapid traverse rate
2. Spantransportband kerer, mens maskinen kgrer (med kgrende 2. The chip conveyor is operated with the machine running (with the
spindel og aksevandring) spindle running and the axes traveling)
NLX2500MC/700 NLX2500MC/700
T — D De€:-(m—m--—- i — . —.. 1
1000
I I
| | i
1000 1000

Model Serienr. Dato
Model NLX2500MC/700 Serial No. Date
Specifikationer - SP P
Specifications llgangshastighed X, Z 30 m/min
Rapid traverse rate %
Malt af
Measured by
Malt ved
Measured at
Enhed
Device
Frekvenskendetegn
Frequency
Characteristics
. Standard-
Niveau .
Level vaerdi
Default Value
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Model Serienr. Dato
Model NLX2500MC/700 Serial No. Date
Malepunkt
Measuring Point’’ A B C D E
Maskinstrgm TIL
Machine Power ON
Nar spindel kgrer
When Spindle Running
Emissionslyd- X-akse
tryk (dB) X-axis
Emitted Sound
Pressure Level Ved akse bevaegelse 2 Y-akse
(dB) At Axis Travel 2 Y-axis
Z-akse
Z-axis
Nar revolverhoved drejer | Revolverhovedoperation

When Turret Turning

Turret operation

] BEMERK

] noTE

1.

*1  Malt 1 m fra maskinen ved en hgjde pa 1.6 m over gulvet.

*2  Akserne vandrer ved 100% ilgangshastighed

spindel og aksevandring)

Spantransportband kerer, mens maskinen kgrer (med karende

1.

*1  Measured 1 m away from the machine and at a height of
1.6 m from the floor.
*2 The axes travel at 100% rapid traverse rate

2. The chip conveyor is operated with the machine running (with the
spindle running and the axes traveling)
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9 BORTSKAFFELSE AF MASKINER
DISPOSITION OF MACHINES

A ADVARSEL

1. Fer demontering af maskinen skal
stromforsyningsledning og luftslangen, som er
tilsluttet maskinen, fjernes.

2. Der er en stremfgrende del inde i el-skabet og
betjeningspanelet. Serg for at vaere tilstraekkelig
opmaerksom under drift.

[Elektrisk stad]

3. Afmonter hgjtryksgascylindre sasom
gasbalanceenheden og luftcylindre efter trykket er
taget af.

[Sprangning/ulykke]

/\ FORSIGTIG

|
Maskinejere bzerer ansvaret for at bortskaffe maskinen pa

passende vis. Undlad at pavirke miljeet ved bortskaffelse
af maskinerne. Sgrg for at overholde dit lands love og de
lokale myndigheders bestemmelser vedrgrende
miljebeskyttelse og genbrug.

<Vaeske>

Kontakt de lokale myndigheder ved bortskaffelse af veesker
sasom smgremidler, smgrefedt, hydraulikolie, kalemidler.
<Elektronisk apparat>

Bortskaf elektriske dele i betjeningspanelet, skaerm, tastatur,
elektriske dele i el-skabet, kabler, maleanordning (kodeapparat
osv.) pa korrekt vis efter at have kontaktet de lokale
myndigheder for at kontrollere, hvorvidt enhederne og delene
kan genbruges.

<Batteri>

Kontakt de lokale myndigheder for at kontrollere, hvorvidt
batterier og terbatterier kan genbruges, og bortskaf dem pa
korrekt vis.

<Maskindele>

Bortskaf maskindele pa korrekt vis som genbrugsressourcer,
sasom stabeemner, plademetal, kugleskruer, lejer og ventiler
som skrot.

<Slange>

Bortskaf slanger pa korrekt vis som genbrugsressourcer eller
plastaffald efter udtemning af veesken indeni.

<Kglemiddel>

Kglemidler benyttes i alle kalesystemer, sdsom
olietemperaturstyreenheden, kaleenheden til kalemiddel,
koleenheder i el-skabet. Bortskaffelse af disse kglesystemer
og genvinding af kelemidler bgr handteres af professionelle.
Kontakt de lokale myndigheder for at kontrollere, hvorvidt
maskinerne kan genbruges.

<Observationsvinduet til bearbejdningskammeret>
Bearbejdningskammerets observationsvindue bestar af
polykarbonat og haerdet glas. Kontakt de lokale myndigheder
for at kontrollere, hvorvidt materialet kan genbruges, og
bortskaf det pa korrekt vis.

<Dokument>

Kontakt de lokale myndigheder for at kontrollere, hvorvidt alle
de dokumenter og cd'er, der er tilknyttet og falger med
maskinen, kan genbruges, og bortskaf dem pa korrekt vis.

A WARNING

1. Before dismantling the machine, remove the power
cord and air hose connected to the machine.

2. There is a live part inside the electrical cabinet and the
operation panel. Be sure to pay sufficient attention
during the operation.

[Electric shock]

3. Dismantle high-pressure gas cylinders such as the gas
balancer and air cylinders after eliminating pressure.
[Bursting/accident]

/\ cAUTION

Machine owners are responsible for appropriate machine
disposal. Do not disturb the environment when you
dispose the machines. Be sure to observe the laws of your
country and regulations of local government concerning
environmental conservation and recycling.

<Liquid>

Contact local governments when disposing liquids such as
lubricants, grease, hydraulic oil, coolants appropriately.
<Electronic Device>

Appropriately dispose electrical parts in the operation panel,
monitor, keyboard, electrical parts in the electrical cabinet,
cable, measuring device (encoder, etc.) after having contacted
the local government to check whether the devices and parts
are recyclable.

<Battery>

Contact local governments to check whether batteries and
dry-cell batteries are recyclable and appropriately dispose
them.

<Machinery Parts>

Appropriately dispose machine parts as recyclable resources
such as casting, sheet metal, ball screw, bearing, and valve as
scraps.

<Hose>

Appropriately dispose hoses as recyclable resources or plastic
waste after having drained the liquid inside.

<Refrigerant>

Refrigerants are used in all cooling systems such as oil
temperature controllers, coolant cooling unit, coolers in the
electrical cabinet. The disposal of these cooling systems and
recovery of refrigerants should be handled by professionals.
Contact local governments to check whether the machines are
recyclable.

<Machining Chamber Observation Window>

The machining chamber observation window consists of
polycarbonate and tempered glass. Contact local governments
to check whether the material is recyclable and appropriately
dispose them.

<Document>

Contact local governments to check whether all the related
documents and CDs attached to the machine are recyclable
and appropriately dispose them.
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1 AKSESTYRING OG BEVAGELSESRETNING

AXIS CONTROL AND MOVEMENT DIRECTION
[ = = s -

De styrede akser og deres bevaegelsesretninger bestemmes The controlled axes and their travel directions are determined
pa felgende made: as follows:
<Standardspecifikation> <Standard Specification>
Ved standardspecifikation bestemmes de styrede akser og For standard specification, the controlled axes and their travel
deres bevaegelsesretninger pa falgende made: directions are determined as follows:
Akse Enhed . . .
Axis Unit + og - retning + and - Direction
Revolver- | + retning: + direction:
X hoved Retningen, hvor bearbejdningsdiamete- | The direction in which the machining
Turret ren forgges. diameter increases.
Revolver- | + retning: + direction:
4 hoved Retningen, hvor et skeereveerktgj bevae- | The direction in which a cutting tool
Turret ges veek fra spindelen. moves away from the spindle.

C (MC-specifikatio-

ner, Y-aksespecifika- . — retning: — direction:
. Spindel . . . . . -
tion) Spindle Rotation med urets retning, veerktgjet Clockwise rotation, viewing a tool form
C (MC specifications, P set fra spindelen. the spindle.
Y-axis specifications)
Y (Y-aksespecifika- o + direction:
. Revolver- | + retning: N . .
tion) . . The direction in which a cutting tool
. hoved Retningen, hvor et skeereveerktgj bevae- .
Y (Y-axis . . moves upward when viewing the
Turret ges opad, nar maskinen ses fra fronten.

specifications) machine from the front.
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] BEM&ERK ] noTE

X-akse maskiner med omvendt JIS-specifikation har de positive og X-axis reversed JIS specification machines have the positive and
negative retninger pa X-aksen vendt om, sammenlignet med maskiner  negative directions of the X-axis reversed when compared with
med konventionel specifikation. conventional specification machines.

Revolverhoved
Turret

Spindel
Spindle

Maskinforside
Machine Front

<Spindeldok 2-specifikationer> <Headstock 2 specifications>
Ved spindeldok 2-specifikationer bestemmes de styrede akser  For headstock 2 specifications, the controlled axes and travel
og bevaegelsesretninger pa fglgende made. directions are determined as follows.
Akse Enhed . . .
Axis Unit + og - retning + and - Direction
Revolver- | + retning: + direction:
X hoved Retningen, hvor bearbejdningsdiamete- | The direction in which the machining
Turret ren forgges. diameter increases.
Revolver- | + retning: + direction:
z hoved Retningen, hvor et skeereveerktgj bevae- | The direction in which a cutting tool
Turret ges veek fra spindel 1. moves away from spindle 1.
o Spindel 1 | retning: — direction:
C (MC-specifikatio- Spin dle 1 | Rotation med urets retning, vaerktojet Clockwise rotation, viewing a tool form
ner, Y—akses)pemflka- P set fra spindel 1. the spindle 1.
tion
C (MC specifications, | gpindel 2 + retning: + direction:
Y-axis specifications) | gpindle 2 Rotation med urets retning, veerktgjet Clockwise rotation, viewing a tool form
P set fra spindel 2. the spindle 2.
Y (Y-aksespecifika- . + direction:
: Revolver- | + retning: oo . .
tion) . . The direction in which a cutting tool
. hoved Retningen, hvor et skeerevaerktgj bevae- _—
Y (Y-axis . . moves upward when viewing the
Yo Turret ges opad, nar maskinen ses fra fronten. .
specifications) machine from the front.
Spindel 2 + retning: + direction:
B p_ Retningen, hvor et skaereveerktgj bevae- | The direction in which a cutting tool
Spindle 2 : .
ges vk fra spindel 1. moves away from spindle 1.
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] BEMERK

] NoTE

X-akse maskiner med omvendt JIS-specifikation har de positive og
negative retninger pa X-aksen vendt om, sammenlignet med maskiner

med konventionel specifikation.

X-axis reversed JIS specification machines have the positive and
negative directions of the X-axis reversed when compared with

conventional specification machines.

Revolverhoved
Turret

Spindel 1
Spindle 1

Spindel 2
Spindle 2

Maskinforside
Machine Front

11 Beskrivelse af aksebevagelse ved programmering
Expressing Axis Movement in Programming

Nar man skriver et program, varierer de numeriske veerdier til
angivelse af akseposition og plus/minus-tegnet til
bestemmelse af aksens beveaegelsesretning, afheengigt af den
position der benyttes som reference for programmeringen.
Referencepositionen (arbejdsemnets nulpunkt) og
aksebeveegelsesretningen bestemmes pa felgende made:

When writing a program, the numerical values used for
specifying axis position and positive/negative sign used for
determining axis movement direction vary depending on the
position taken as the reference for programming.

The reference position (workpiece zero point) and axis
movement direction are determined as follows:

Arbejdsemnets nul-
punkt
Workpiece Zero Point

For at skrive et program kraeves det, at man
definerer programmets udgangspunkt, det vil
sige arbejdsemnets nulpunkt.

Arbejdsemnets nulpunkt (X0, Z0, Y0) anvendes
som reference for programmeringen og ogsa
for bearbejdningen.

To write a program, the origin for the program,
i.e. the workpiece zero point must be
determined.

The workpiece zero point (X0, Z0, YO) is taken
as the reference for programming and also for
machining.

Produktets diameterdimensioner udtrykkes

The diametral dimensions of a product are

X aks.e med adresse X. X0 og tages péa produktets cen- | expressed using address X. X0 is taken on the
X-Axis . .

terlinje. center line of the product.

Produktets lzengdedimensioner udtrykkes med | The longitudinal dimensions of a product are
Z-akse X . -
Z-Axis adresse Z. Z0 og tages pa endefladen af det expressed using address Z. Z0 is taken on the

feerdigbearbejdede produkt.

end face of the finished product.
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AXIS CONTROL AND MOVEMENT DIRECTION

C-akse (MC-specifikati-
oner, Y-aksespecifikati-
oner)

Spindelindeksvinkel for udfarelse af fraesning
udtrykkes med adresse C. CO og tages ved
C-aksens nulpunkt.

Spindle index angle for executing milling is
expressed using address C. CO is taken at the
zero point of the C-axis.

C-Axis (MC
specifications, Y-axis
specifications)

The dimensions measured in right angle
direction to X-axis and Z-axis are expressed
using address Y. YO is taken on the spindle
center line.

Dimensionerne males i en ret vinkel i forhold til
X-aksen og Z-aksen og udtrykkes med adresse
Y. YO tages pa spindelcenterlinjen.

Y-akse (Y-aksespecifi-
kationer)
Y-Axis (Y-axis
specifications)

] NoTE

] BEm&RK

In cutting off operation, spindle 2 moves in the Z-axis direction when it
receives a workpiece from spindle 1.

With headstock 2 specifications, this movement is made along the
B-axis.

Ved afskaeringsoperationer bevaeges spindel 2 i Z-aksens retning, nar
den modtager et arbejdsemne fra spindel 1.

Ved spindeldok 2-specifikationer udfgres denne bevaegelse langs
B-aksen.

Pinolspecifikation Tailstock Specification

<Borepatronarbejde> <Pinolarbejde>
<Chuck Work> <Center Work>
+X retning Veerktgj-spindel +X retning Veerktgj-spindel
+X Direction Tool-Spindle +X Direction Tool-Spindle
| | ]
rbejdsemne E, Pinol E,
Spindeldok Workpiece +Zretning ~ Spindeldok ‘ Tailstock
Headstock +Z Direction Headstock
T Arbejds t > | A — T
~Z retning roejdsemnets ~Z retning +Z retning
~Z Direction nulpunktPunkt (X0, 20) - _7 pirection ‘ Arbejdsemne +Z Direction
Workpiece ZeroPoint Workpiece Arbejdsemne nulpunkt
(X0, 20) (X0, Z0)
Workpiece Zero Point
(X0, Z0)
—X retning —X retning
—X Direction —X Direction

<X-Axis and Y-Axis (Y-Axis Specifications)>
Used in Y-axis specification machine.

<X-akse og Y-akse (Y-aksespecifikationer)>
Anvendes i maskine med Y-aksespecifikation.

+X retning
+X Direction
Arbejdsemnenulpunkt (X0, YO)
Workpiece Zero Point (X0, YO)
+Y retning -Y retning
+Y Direction "~ -Y Direction
—X retning

—X Direction
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Spindeldok 2-specifikation Headstock 2 Specification
<Spindeldok 1 side> <Spindeldok 2 side>
<Headstock 1 Side> <Headstock 2 Side>
+X retning Revolverhoved Revolverhoved +X retning
+X Direction Turret Turret +X Direction
[ ] 1
-, @
Spindeldok 1 Arbejdsemne ] Arbejdsemne Spindeldok 2
Headstock 1 Workpiece ~ *+Z retning Workpiece Headstock 2

+Z Direction

>
>

—Z retning _
—Z Direction

~Z retning Arbejdsemne Nul (X0, Z0) +Z retning
—Z Direction Workpiece Zero (X0, Z0) Arbejdsemne nulpunkt +Z Direction
(X0, Z0)
Workpiece Zero Point
(X0, Z0)
~Xretning —X retning

—X Direction —X Direction
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G FUNCTIONS

] BEMERK

] NoTE

Programeksemplerne i dette kapitel, forudseetter alle drejestal RO.

m Information om de G koder der ikke er forklaret i dette kapitel, se
instruktionsmanualen der blev leveret med NC enheden.

The examples of program given in this chapter all assume tool nose
RO.

m For the G codes not explained in this chapter, refer to the
instruction manual supplied by the NC unit manufacturer.

2-1 G Kodeliste
G Code List

G koder kaldes ogsa forberedende funktioner. G koder bestar
af adressen G og en numerisk veerdi der falger adressen G og
definerer bearbejdningsmetoden og aksebevaegelsestilstanden
i en specificeret blok. NC'en etablerer kontroltilstanden som
respons pa den specificerede G kode.

Den talveerdi der fglger adressen G, definerer de kommandoer
der er skrevet i den blok.

Afhaengigt af hvordan G koder forbliver gyldige, klassifiseres
de i de fglgende to typer:

G codes are also called preparatory functions. The G codes
consisting of the address G and a numerical value that follows
address G define the machining method and the axis
movement mode in a specified block. The NC establishes the
control mode in response to the specified G code.

The numerical value following address G defines the
commands written in that block.

Depending on how the G codes remain valid, they are
classified into the following two types:

Type Funktion

Type Function

Kun gyldige i den specifice-
rede blok.

Engangs G koder
(G koder i gruppe 00)

One-shot G code
(G codes in group 00)

Valid only in the specified
block.

Modal G koder Gyldig indtil der specificeres
(G koder i andre grupperend | en anden G kode i den
00) samme gruppe

Modal G code
(G codes in groups other
than group 00)

Valid until another G code in
the same group is specified

For eksempel er GO0 og G01 begge modalkoder, dvs, de er G
koder i en anden gruppe end gruppe 00.

] BEm&RK

GO01 er gyldig frem til denne blok.

For example, GO0 and G01 are both modal codes, that is, they
are G codes in the group other than group 00.

GO01 is valid up to this block.

] NoTE

1. Nar der kgres et program der indeholder en G kode uden et
nummer, opstar der en alarm (P33).

2. Adresser der fglger G koden, skal specificeres i henhold til format
orden.

3. Der kan specificeres mere end én G kode i én blok, salaenge de
tilharer forskellige G kode grupper.

4. Huvis der specificeres mere end en G kode, der tilhgrer samme
gruppe, i én blok, er den sidst specificerede gyldig.

5. Hvis der specificeres en G kode der ikke er opfert i G kode
tabellen, eller hvor den tilhgrende mulighed ikke er valg, vises der
en alarmbesked (P34) pa skeermen.

1. When a program is executed including a G code without number,
an alarm (P33) occurs.

2. Address following G code must be specified according to format
order.

3. More than one G code, each belonging to a different G code group,
may be specified in the same block.

4. If more than one G code, belonging to the same group, are
specified in a block, the one specified later is valid.

5. Ifa G code not listed in the G code table or a G code for which the
corresponding option is not selected is specified, an alarm
message (P34) is displayed on the screen.

O: Standard A:Valg X: Ikke tilgaengelig

Kode Gruppe Funktion Division (A
GO0 Positionering O 57
60

GO1 Lineaer interpolation O 61
01 65

G02 Cirkuleer interpolation/spiral interpolation, CW (med uret) o 66
G03 Cirkulaer interpolation/spiral interpolation, CCW (mod uret) o 66
G04 00 Ophold @) 72
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O: Standard A:Valg X: Ikke tilgeengelig

Kode Gruppe Funktion Division [Nm|
((é%';) 19 Cylindrisk interpolation X2 74
G09 Preecist stop @) 140
G10 Dataindstilling @) —
G10.6 00 Funktion til tilbagetraekning af veerktgj A 8
G11 Dataindstillingstilstand annullering O —
(%1121;) Poleer koordinatinterpolationstilstand X2 78
19
(%11:2';) Poleer koordinatinterpolationstilstand annullering X2 78
G17 XpYp plan Xp: O 80
X-akse eller dens parallelle akse
G18 02 ZpXp plan N O 80
Y-akse eller dens parallelle akse
G19 YpZp plan Zp: ) 80
Z-akse eller dens parallelle akse
G20 Dataindtastning i tommesystem @) —
G21 % Dataindtastning i metersystem O —
G22 Gemte slag kontrolfunktion TIL A 81
G23 Gemte slag kontrolfunktion FRA A 81
G27 Nul (referenceposition) returkontrol @) 84
G28 00 Maskinnulpunkt (referenceposition) retur @) 84
G30 Anden/tredje, fijerde nulretur (referenceposition) @) 84
G301 Flydende referencepunkt retur A —
G31 Udeladfunktion/flerskridt udeladfunktion O 85
G32 Gevindskeering O g;
G34 01 Gevindskaering med variabelt indgangsskaer O 106
G35 Cirkulaer gevindskaering, CW (med uret) A —
G36 Cirkuleer gevindskaering, CCW (mod uret) A —
G38 — Arbejdsstykke trykkontrol X3 429
G40 Drejestalsradius offset annuller/veerktgjsradius offset annuller Q™ 150
G41 Drejestalsradius offset, venstre/vaerktgjsradius offset, venstre QX 233
G42 o7 Drejestalsradius offset, hajre/veerktajsradius offset, hajre QX 233
G46 Automatisk bestemmelse af drejestalsradius offset @) 233
G50 Indstilling for koordinatsystem/spindelhastighedsgreense O 125
(252%5) Polygonskaering annuller A4
109
(2521512) 00 Polygonskaering A
G52 Lokal koordinatisystem indstilling O 111
G53 Maskinkoordinatsystem valg O 111
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QO: Standard A: Valg X: Ikke tilgeengelig
Kode Gruppe Funktion Division [Am|
G54 Arbejdskoordinatsystem 1 valg @) 113
G55 Arbejdskoordinatsystem 2 valg @) 113
G56 Arbejdskoordinatsystem 3 valg O 113
G57 12 Arbejdskoordinatsystem 4 valg @) 113
G58 Arbejdskoordinatsystem 5 valg O 113
G59 Arbejdskoordinatsystem 6 valg O 113
G61 Praecist stop-modus O 141
G62 Automatisk hjgrne override-modus @) 143
G63 13 Gevindskaeringsmodus O 142
G64 Skaeremodus O 142
G65 00 Makro funktionskald O 115
G66 Makro modalfunktionskald (hver aksebevaegelseskommando) A 118
G66.1 14 Makro modalkald (hver blok) A 118
G67 Makro modalkald annuller A 118
G70 Sletbearbejdningscyklus O 324
G71 0O.D./I.D. grovslibningscyklus/lommeskeering O 322
G72 Grovfladecyklus/lommeskaering O 322
G73 09 Lukket lokke skaerecyklus O g;;
G74 Flade cut-off cyklus, dybhulsborecyklus O 326
G75 0O.D./I.D. rilleskzeringscyklus, cut-off cyklus @) 330
G76 Flergevindskaeringscyklus/zigzag fremfgringstilstand @) 334
G80.4 Snekkefraesnings-synkronisering Annuller A® 121
G81.4 o0 Snekkefraesnings-synkronisering Start A" 121
G80 g:rl]kl)flzlaerrbejdning pakket cyklus 2 340
G83 Flade hulbearbejdningscyklus X2 340
G84 Flade gevindskeeringscyklus X2 340
G85 Hulbearbejdning pakket cyklus e\ o | dboringscyklus X2 340
G87 09 Side hulbearbejdningscyklus X2 340
G838 Side gevindskeaeringscyklus X2 340
G89 Side udboringscyklus X2 340
G90 O.D./I.D. skeerecyklus @) —
G92 Simpel gevindskaeringscyklus @) 91
G94 Fladeskaerings cyklus @) —
G96 Konstant overfladehastighedskontrol O 125
G97 " Annuller konstant overfladehastighedskontrol O 128
G98 Fremfgring pr. minut tilstand O 129
G99 0% Fremfgring pr. omdrejning tilstand @) 129
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O: Standard A:Valg X: Ikke tilgaengelig

Kode Gruppe Funktion Division AR
G140 Automatisk drejestalsradius offset-tilstand annuller A 144
G141 Obligatorisk bestemelse af offset retning (venstre side) A 144
G142 21 Obligatorisk bestemelse af offset retning (hgjre side) A 144
G143 Automatisk drejestalsradius offset-tilstand gyldig A 144
G150 Rillebreddeveerktgj offset-funktion annuller A 151
G151 22 Flade rillebreddevaerktgj offset-funktion gyldig A 151
G152 0O.D./1.D. rillebreddeveerktgj offset-funktion gyldig A 151
I<| BEMAERK

Kommandoerne G300 til G499 er reserveret til systembrug, de kan derfor ikke bruges til andre formal, sdsom makrokald, af kunden.

G325 — AEndring af vaerdi for pinol (digital pinol) @) 131

G330 — Pinol (digital pinol)/Spindeldok 2 referencepunkt retur X673 132

G374 — Boring med pinol pakket cyklus A 133

G375 — Boring med pinol pakket cyklus tjek for faerdiggerelse A 133

G424 — Rektanguleer freesningcyklus A —

o Rektangulaer fraesningcyklus .
G425 Flad freesningscyklus med ensidet vaeg A
o Rektangulaer fraesningcyklus .

G426 med tosidet vaeg A

G427 . Cirkuleer lommeudskeeringscyk- A .
lus

G428 . Rektanguleer lommeudskeerings- A -
cyklus

G429 — Indre spor bearbejdningscyklus A —

G430 . Lommeudskeeringscyklus erkulaer omkredslommeudskae- A .
ringscyklus

G431 . Rektangulaer omkredsbearbejd- A o
ning

G432 — Ydre spor bearbejdningscyklus A —

G433 — Ngjagtig cirkelskaering A —

G434 — Trochoid bearbejdningscyklus A —

G435 o Hgjhastigheds sidefraesnings- A .
cyklus

G436 — Z-fremfering rilleskaeringscyklus A —

Hgjhastigheds bearbejdnings-

G437 — cyklus Hjgrne lommeudskaeringscyklus A —

G438 . Rektangulaer lommeudskeaerings- A .
cyklus

G439 . Skrueformet hulbearbejdnings- A .
cyklus
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O: Standard A:Valg X: Ikke tilgaengelig
Kode Gruppe Funktion Division [Am|
G451 — Konkav halvkuglecyklus A —
G452 . Ekstern oval bearbejdningscyk- A .
lus
G453 — Mono-form pakket cyklus Intern oval bearbejdningscyklus A —
G454 - Skrueformet gevindskaeringscyk- A .
lus
G455 o Rektangulagrfraesnlngscyklus fra A .
rundt materiale
G456 . Kopkav affasningscyklus pa A .
cylinder
Affasningscyklus - - —
G457 . Kilenot affasningscyklus pa cylin- A .
der
Automatisk centrering type stabil stgtte (automatisk) forbindelse/
G479 — : . . A 134
bevaegelse, pinol (automatisk) forbindelse
G480 — Bolthul borecyklus A —
G481 — Bueborecyklus A —
Boremgnstercyklus
G482 — Linje-ved-vinkel boringscyklus A —
G483 — Gitterboringscyklus A —
G484 — Cirkel indre affasningscyklus A —
G485 . Rektanguleer indre affasnings- A .
cyklus
G486 — Spor indre affasningscyklus A —
Affasningscyklus
G487 — Cirkel ydre affasningscyklus A —
G488 . Rektangulaer ydre affasningscyk- A o
lus
G489 — Spor ydre affasningscyklus A —
Grov trins bearbejdningscyklus
G490 - (0.D./1.D.) A -
Borecyklus med variabel skeere-
G491 o dybde til drejning A _
Rektangulaer grovbearbejdnings-
G492 — cyklus (X-akse retning) med fler- A —
funktionsveerktgj
Rektanguleer grovbearbejdnings-
G493 — Drejecyklus cyklu-s (Z-akse rgtnlng) med fler- A —
funktionsveerktgj
Rektanguleer sletbearbejdnings-
G494 — cyklus (X-akse retning) med fler- A —
funktionsveerktgj
Rektangulaer sletbearbejdnings-
G495 — cyklus (Z-akse retning) med fler- A —
funktionsveerktgj
R-rillebearbejdningscyklus med
G496 T runde indsatser (O.D./1.D.) A o
G498 — Mono-form pakket cyklus ggfmt freesningscyklus pa cylin- A —
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QO: Standard  A: Valg X: Ikke tilgeengelig

Kode ‘ Gruppe Funktion Division ‘ oo
] BEm&ERK
1. NC'en etablerer de G kode tilstande, der er identificeret med symbolet, nar der teendes for strammen, eller der trykkes pa
(RESET).
Ved G18, G54, G97 og G99 etableres G kode tilstanden dog ikke ved tryk pa | 7] (RESET), istedet forbliver den G kode, der er valgt for
hver gruppe, gyldig.
2.
*1  Tilvalg for Y-akse specifikationerne.
*2 Standard for MC specifikationerne og Y-akse specifikationerne.
*3 Standard for spindeldok 2 Specifikationerne.
*4  Tilvalg for MC specifikationerne og Y-akse specifikationerne.
*5 Standard for Y-akse specifikationerne.
*6 Standard for digital pinol specifikationerne.
*7 Standard for Y-akse specifikationerne og tilvalg for MC specifikationerne.
*8 Se det separate bind “BRUGERVEJLEDNING”.
*9  Option til MC-specifikationerne og Y-aksespecifikationerne for NLX2500.
Q: Standard A: Option X: Not available

Code Group Function Division [Am}
G00 Positioning @) 57

60

G01 Linear interpolation O 61
01 65

G02 Circular interpolation/helical interpolation, CW (clockwise) o 66
G03 Circular interpolation/helical interpolation, CCW (counterclockwise) o ¢ 66
G04 00 Dwell @) 72

G07.1 C . )

(G107) 19 Cylindrical interpolation X 74
G09 Exact stop @) 140
G10 Data setting O —

00 "

G10.6 Tool retract/return function A 8
G11 Data setting mode cancel O —

G121 . . . )

(G112) Polar coordinate interpolation mode X 78

19

G13.1 . . . %

Polar coordinate interpolation mode cancel X 78

(G113)

G17 XpYp plane Xp: . O 80
X-axis or its parallel axis

G18 02 ZpXp plane oo o . O 80
Y-axis or its parallel axis

G19 YpZp plane o . O 80
Z-axis or its parallel axis

G20 Data input in inch system O —

06
G21 Data input in metric system O —
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O: Standard  A: Option X: Not available
Code Group Function Division [Am}
G22 Stored stroke check function ON A 81
G23 Stored stroke check function OFF A 81
G27 Zero (reference position) return check O 84
G28 00 Machine zero (reference position) return @) 84
G30 Second/third, fourth zero (reference position) return O 84
G30.1 Floating reference point return A —
G31 Skip function/multi-step skip function O 85
G32 Thread cutting @) 2;
G34 01 Variable lead thread cutting ©) 106
G35 Circular thread cutting, CW (clockwise) A —
G36 Circular thread cutting, CCW (counterclockwise) A —
G38 — Workpiece pushing check X3 429
G40 Tool nose radius offset cancel/tool radius offset cancel QX 150
G41 Tool nose radius offset, left/tool radius offset, left QrX’™® 233
G42 o7 Tool nose radius offset, right/tool radius offset, right QrX’™® 233
G46 Automatic determination of tool nose radius offset O 233
G50 Coordinate system setting/spindle speed limit setting @) 125
(252%(?) Polygon cutting cancel A
109
(%521512) 00 Polygon cutting A
G52 Local coordinate system setting O 111
G53 Machine coordinate system selection O 111
G54 Work coordinate system 1 selection @) 113
G55 Work coordinate system 2 selection O 113
G56 Work coordinate system 3 selection @) 113
G57 12 Work coordinate system 4 selection @) 113
G58 Work coordinate system 5 selection @) 113
G59 Work coordinate system 6 selection O 113
G61 Exact stop mode O 141
G62 Automatic corner override mode @) 143
G63 13 Tapping mode O 142
G64 Cutting mode O 142
G65 00 Macro call O 115
G66 Macro modal call (every axis travel command) A 118
G66.1 14 Macro modal call (every block) A 118
G67 Macro modal call cancel A 118
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Q: Standard A: Option X: Not available

Code Group Function Division (AR
G70 Finishing cycle O 324
G71 0O.D./I.D. rough cutting cycle/pocket cutting @) 322
G72 Rough facing cycle/pocket cutting @) 322
G73 09 Closed-loop cutting cycle O g;;
G74 Face cut-off cycle, deep hole drilling cycle O 326
G75 0O.D./I.D. grooving cycle, cut-off cycle O 330
G76 Multiple thread cutting cycle/zigzag infeed mode O 334

G80.4 Hobbing Synchronization Cancel A 121

G81.4 00 Hobbing Synchronization Start A 121
G80 ?aorl]ierrachining canned cycle N 340
G83 Face hole machining cycle X2 340
G84 Face tapping cycle X2 340
G85 Hole machining canned cycle Face boring cycle X2 340
G87 09 Side hole machining cycle X2 340
G8s8 Side tapping cycle X2 340
G89 Side boring cycle X2 340
G90 O.D./I.D. cutting cycle O —
G92 Simple thread cutting cycle O 9
G94 Face cutting cycle O —
G96 Constant surface speed control @) 125
G97 " Constant surface speed control cancel O 128
G98 Feed per minute mode O 129
G99 o Feed per revolution mode O 129
G140 Automatic tool nose radius offset mode cancel A 144
G141 Compulsory determination of offset direction (left side) A 144
G142 21 Compulsory determination of offset direction (right side) A 144
G143 Automatic tool nose radius offset mode valid A 144
G150 Groove width tool offset function cancel A 151
G151 22 Face groove width tool offset function valid A 151
G152 O.D/1.D groove width tool offset function valid A 151

] NoTE

Commands G300 to G499 constitute a reserved area for system use, so they cannot be used for other purposes such as macro calls by the
customer.

G325 — Change of value for tailstock (digital tailstock) O 131
G330 — Tailstock (digital tailstock)/headstock 2 reference point return X813 132
G374 — Drilling with tailstock canned cycle A 133
G375 — Drilling with tailstock canned cycle completion check A 133
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O: Standard A: Option X: Not available
Code Group Function Division [Am)
G424 — Rectangular milling cycle A —
. Rectangular milling cycle with .
G425 Flat milling cycle one-side wall A
G426 . Rectqngular milling cycle with A .
two-side wall
G427 — Circular pocketing cycle A —
G428 — Rectangular pocketing cycle A —
G429 — Inner track machining cycle A —
Circular circumferential
G430 - Pocketing cycle pocketing cycle A o
G431 . Rectgngular circumferential A .
machining
G432 — Outer track machining cycle A —
G433 — Accurate circle cutting A —
G434 — Trochoid machining cycle A —
G435 — High-speed side milling cycle A —
G436 — Z-feed grooving cycle A —
High-speed machining cycle
G437 — Corner pocketing cycle A —
G438 — Rectangular pocketing cycle A —
G439 — Helical hole machining cycle A —
G451 — Concave hemisphere cycle A —
G452 — External oval machining cycle A —
G453 — Mono-shape canned cycle Internal oval machining cycle A —
G454 — Helical threading cycle A —
G455 . Rectangular_mllllng cycle from A .
round material
G456 . Cohcave chamfering cycle on A .
cylinder
Chamfering cycle -
G457 . Keyway chamfering cycle on A .
cylinder
G479 . AL_Jtomatlc centenpg type stegdy rest (automatic) connection/travel, A 134
tailstock (automatic) connection
G480 — Bolt hole drilling cycle A —
G481 — Arc drilling cycle A —
Drilling pattern cycle
G482 — Line-at-angle drilling cycle A —
G483 — Grid drilling cycle A —
G484 — Circle inner chamfering cycle A —
G485 . Rectangle inner chamfering A .
cycle
G486 — Track inner chamfering cycle A —
Chamfering cycle
G487 — Circle outer chamfering cycle A —
G488 . Rectangle outer chamfering A .
cycle
G489 — Track outer chamfering cycle A —
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Q: Standard A: Option X: Not available

Code Group Function Division [Nm|
. Rough step machining cycle .
G490 (0.D./1.D.) A

G491 — A —

Drilling cycle with variable depth
of cut for turning

G492 — cycle (X-axis direction) using A —

Rectangular rough machining

multi-function tool

G493 — cycle (Z-axis direction) using A —

Rectangular rough machining

Turning cycle multi-function tool

G494 — cycle (X-axis direction) using A —

Rectangular finish machining

multi-function tool

G495 — cycle (Z-axis direction) using A —

Rectangular finish machining

multi-function tool

R-groove machining cycle using

G496 - round insert (O.D. /1.D.) A -
G498 — Mono-shape canned cycle Keyway milling cycle on cylinder A —
] noTE
1. The NC establishes the G code modes, identified by the symbol, when the power is turned on or when the | 7| (RESET) key is
pressed.

Concerning G18, G54, G97, and G99, however, pressing the | 7| (RESET) key does not establish the G code mode of them but the G code
selected for each group remains valid.

2.
*1  Optional for the Y-axis specifications.
*2 Standard for the MC specifications and the Y-axis specifications.
*3 Standard for the headstock 2 specifications.
*4  Optional for the MC specifications and the Y-axis specifications.
*5 Standard for the Y-axis specifications.
*6 Standard for the digital tailstock specifications.
*7 Standard for the Y-axis specifications and optional for the MC specifications.
*8 Refer to the separate volume, “OPERATION MANUAL”.
*9  Option for the MC specifications and the Y-axis specifications of NLX2500.
2-2 Anbringelse af skeerevaerktgj ved ilgangshastighed G00
GO00 Positioning Cutting Tool at Rapid Traverse Rate
Ved at specificere GO0 kommandoen, udfgres alle By specifying the GO0 command, all axis movement
aksebeveegelseskommandoer ved hgj hastighed. commands are executed at the rapid traverse rate.
GO0 tilstanden anvendes normalt til de falgende operationer: The GO0 mode is usually used for the following operations:
1. Ved bearbejdningens start: 1. At the start of machining:
Til at flytte skaerevaerktejet taettere pa arbejdsstykket. To move the cutting tool close to the workpiece.
2. Under bearbejdning: 2. During machining:
For at flytte skaereveerktajet, nar det er trukket tilbage fra To move the cutting tool, retracted from the workpiece, to
arbejdsstykket, til det naeste programmerede malpunkt. the next programmed target point.
|
Kontroller at der ikke er forhindringer i vaerktgjets When moving the cutting tool at a rapid traverse rate
bane, nar du bevaeger det ved hgj hastighed under during machining, make sure that there are no
bearbejdning. obstacles in the tool paths.
[Interferens, Maskinskade] [Interference, Machine damage]
3. Ved bearbejdningens afslutning: 3. At the end of machining:

Til at flytte skeerevaerktojet veek fra pa arbejdsstykket. To move the cutting tool away from the workpiece.
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A ADVARSEL

Ved indstilling af GO0 modus-fremrykningen til
arbejdsemnet skal du bestemme fremrykningsbanerne
omhyggeligt og tage hgjde for arbejdsemnets form
samt skeeretilla2g. Fremrykningspunkt i Z-aksens
retning skal vaere mindst +10 mm fra arbejdsemnets
endeflade. Nar spindelen roterer, pavirkes
borepatronens bakker af centrifugalkraft, som
reducerer borepatronens gribekraft.
[Arbejdsemneudstadning/Alvorlig personskade/Skade
pa maskinen]

GO0 X(U)_Y(V)_Z(W)_;
« GO0

hgj hastighed.

Koordinaterne er specificeret i absolutte

Kalder positionering ved hgj hastighed.
Specificerer malpunktet for positionering ved

A WARNING

When setting the GO0 mode approach to the workpiece,
determine the approach paths carefully, taking the
workpiece shape and cutting allowance into
consideration. The approach point in the Z-axis
direction should be +10 mm or more away from the
workpiece end face. When the spindle is rotating,
centrifugal force acts on the chuck jaws, reducing the
chuck gripping force.

[Workpiece ejection/Serious injury/Machine damage]

Calls positioning at a rapid traverse rate.

Specifies the positioning target point at a
rapid traverse rate.

The coordinates are specified in absolute
values.

Specifies the positioning target point.

The coordinates are specified in incremental
values in reference to the present position.

veerdier.

c U, VW s Specificerer malpunkter for positionering.
Koordinaterne specificeres i stigende veer-
dier i reference til det aktuelle punkt.

] BEM&ERK ] noTE

Adressen Y(V) kan kun specificeres med Y-akse specifikationer.

/\ FORSIGTIG

1. Hvis X- og Z-akse bevaegelser specificeres i den
samme blok i GO0 tilstand, er veaerktejsbanen ikke altid
en lige linie fra det aktuelle punkt til det
programmerede endepunkt. Kontroller at der ikke er
forhindringer i vaerktejsbanen, og husk at X- og Z-akse
bevagelser er ved hgj hastighed.

[Interferens, Maskinskade]

Hvis den hgje hastighed for X- og Z-akserne er:

¢ X-akse: 18000 mm/min

e Z-akse: 24000 mm/min

Er vaerktgjsbanen der resulterer fra den samtidige
bevaegelse af de to akser, i GO0 tilstand, som vist i
illustrationen.

~

1.

Address Y(V) can be specified with Y-axis specifications only.

/\ cAUTION

If X- and Z-axis movements are specified in the same
block in the GO0 mode, the tool path is not always a
straight line from the present position to the
programmed end point. Make sure that there are no
obstacles in the tool path, remembering that X- and
Z-axis movement is at the rapid traverse rate.
[Interferences, Machine damage]

If the rapid traverse rates of X-axis and Z-axis are:

» X-axis: 18000 mm/min

* Z-axis: 24000 mm/min

The tool path generated by the simultaneous
movement of the two axes in the GO0 mode is shown in
the illustration.

X
(18000)

Z (24000)

Derfor genereres varktgjsbaner, som illustreret
nedenfor, afhaengigt af forholdet mellem startpunktet
og de programmerede punkter.

[~~~ ~-* Startpunkt
Start Point

| A
7z )

s A
1
Programmerede punkter ! !

Programmed Points Y .

A}

_qé,i,J

Programmerede punkter
Programmed Points

Therefore, the tool paths are generated as illustrated
below depending on the positional relationship
between the start and programmed points.

T7*’7’"*":T Startpunkt
1 _+7 | Start Point
e

s
s

_4;___4.___;,i,J
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2. Ved pinol-arbejde skal Z-aksen flyttes forst og derefter
X-aksen for at placere et skarevaerktoej ved
fremrykningspunktet. Hvis X- og Z-akserne
specificeres samtidig, kan skarevarktgjet interferere
med en pinol eller spindel 2 og beskadige maskinen
(pinolspecifikationer/spindel 2 pinol-specifikationer).
Ved tilbagetrakning af skaerevarktoj skal det traekkes
tilbage i X-akseretningen forst til et punkt, hvor det ikke
kommer i interferens med pinolen, og derefter Z-aksen
til den onskede tilbagetrakningsposition.
[Interferens/Skade pa maskinen]

3. Hvis Z-aksen bevages efter X-aksen, eller hvis X-aksen
bevages efter Z-aksen, for eksempel med en G00
kommando, vil vaerktgjsbanen vare inde i den
specificerede position. Hvis varktgjet nar det
specificerede omrade, betyder det, at
programmeringen i den naste blok udferes for
kommandoens slutposition er naet (i-position). Ved
oprettelse af programmer skal der tages fuldstaendig
hogjde for interferens mellem vaerktgjet og
arbejdsemnet.

Gyldigheden af i-position-kontrol kan skiftes ved
indstilling af parameteren nedenfor.

Nr. 1193

0: I-position-kontrol ugyldig (standardindstilling)
1: I-position kontrol gyldig

[Interferens mellem vaerktej og arbejdsemne]

] BEM&ERK

For center-work, move the Z-axis first and then the
X-axis to position a cutting tool at the approach point.
If X and Z-axes are specified at the same time, the
cutting tool may interfere with a tailstock or spindle 2
causing the machine to be damaged (tailstock
specifications/spindle 2 tailstock specifications). Also,
when retracting cutting tool, retract it in the X-axis
direction first to the point where it does not interfere
with the tailstock, and then Z-axis to the required
retraction position.

[Interference/Machine damage]

If the Z-axis is moved after the X-axis, or the X-axis is
moved after the Z-axis, by a GO0 command for
example, the tool path will be inside of the specified
position. That is, if the tool reaches the specified
range, the programming in the next block is executed
before reaching the end position of the command
(in-position). When creating programs, take
interference between the tools and the workpiece into
full consideration.

The validity of in-position check can be switched by
setting the parameter below.

No. 1193

0: In-position check invalid (default setting)

1: In-position check valid

[Interference between tool and workpiece]

] NoTE

1. Nar GO0 kommandoen specificeres, forbliver den gyldig indtil der
specificeres en anden G kode i samme gruppe. G01, G02 og G03
er eksempler pa G koder som tilhgrer den samme gruppe.

G koder som forbliver gyldige indtil der specificeres en anden G
kode i samme gruppe, kaldes modal G koder.

@:} For G kode grupperne, se “G Kodeliste” (side 48).
2. Den maksimale hgje hastighed varierer mellem modellerne.

3. Den hgje hastighed kan justeres ved at bruge hgj hastighed
override-kontakten pa maskinens betjeningspanel.

4. Hvis hgj hastighed override-kontakten er sat til “0” under
automatisk drift, udferes den programmerede bevaegelse ved hgj
hastighed ikke, og operationen gar i fremfaringshold tilstand.

5. Huvis fremfgringshastighed overridekontakten péa betjeningspanelet
indstilles til “0” under automatisk drift og ved tryk pa knappen til
automatisk drift i [START] (Start) vises en alarm (nr. 0102), og
den programmerede ilgang udferes ikke. Hvis
fremfgringshastighed overridekontakten indstilles til en anden
veerdi end “0”, frigives alarmen, og den programmerede ilgang
udfares.

6. GO0 ber veere specificeret i blokke hvor der er specificeret en T
kode.

Denne GO0 kommando er ngdvendig for at bestemme
skeereveerktojets fremfaringsrate, for af udfare en offset
beveegelse.

1.

Once the GO0 command is specified, it remains valid until another
G code in the same group is specified. G01, G02, and GO03 are
examples of G codes which belong to the same group.

G codes which remain valid until another G code in the same
group is specified are called modal G codes.

@1 For the G code groups, refer to “G Code List” (page 48).
The maximum rapid traverse rate varies among the machine
models.

The rapid traverse rate is adjustable by using the rapid traverse
rate override switch on the machine operation panel.

If the rapid traverse rate override switch is set to “0” during
automatic operation, the programmed rapid traverse is not
executed and the operation enters the feed hold mode.

If the feedrate override switch on the operation panel is set to “0”
during automatic operation and press the automatic operation
button [ [START] (Start), an alarm (No. 0102) is displayed and
the programmed rapid traverse is not executed. If the the feedrate
override switch is set to a value other than "0", the alarm is
released and the programmed rapid traverse is executed.

In a block where a T code is specified, GO0 should be specified.

This GO0 command is necessary to determine the cutting tool
movement feedrate to execute offset motion.
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2-3

Bevagelse af skereveerktgsj ad en lige bande ved skaretilforselshastighed G01

G01 Moving Cutting Tool along Straight Path at Cutting Feedrate

Fremfaringsraten er specificeret med en F kode ved
skeereveerktgjets beveegelsesafstand pr. spindelrotation eller
minut.

m “G98 Kommando for Fremfgringshastighed pr. Minut, G99 Kom-
mando for Fremfgringshastighed pr. Omdrejning” (side 129)

GO01 X(U)_Y(V)_Z(W)_F_;

veerdier.

og retning).

Koordinaterne specificeres i stigende veer-
dier i reference til det aktuelle punkt.

styring

+ | G99 tilstanden, er fremfaringsraten

specificeret i “mm/omdr”.
F0.2: 0.2 mm/omdr

+ | G98 tilstanden, er fremfaringsraten

specificeret i “mm/min”.
F200: 200 mm/min

/\ FORSIGTIG

Nar skzerehastigheden er hgj, og hvis Z-aksen bevages
efter X-aksen, eller X-aksen bevages efter Z-aksen, f.eks.
med en G01-kommando, udferes den naeste blok for den
forrige bloks acceleration/deceleration er helt faerdig, og
vaerktojsbanerne bliver en bue i ved hjgrnet. Dvs. et hjorne
kan ikke efterbearbejdes skarpt. Nar i-position-kontrollen
er gyldig, efterbearbejdes et hjgrne skarp. Gyldigheden af
i-position-kontrol kan skiftes ved indstilling af
parameteren nedenfor.

Nr. 1193

0: I-position-kontrol ugyldig (standardindstilling)

1: I-position kontrol gyldig

] BEm&RK

e

parm

Specificerer malpunkter for skaering.
Koordinaterne er specificeret i absolutte

Specificerer malpunkter for skeering (afstand

Specificerer fremfgringsraten ved normal

The feedrate is specified with a F code by the travel distance of
the cutting tool per rotation of the spindle or minute.

m “G98 Feedrate per Minute Command, G99 Feedrate per Revolu-
tion Command” (page 129)

Specifies the cutting target point.
The coordinates are specified in absolute
values.
Specifies the cutting target point (distance
and direction).
The coordinates are specified in incremental
values in reference to the present position.
Specifies the feedrate in ordinary control
* In the G99 mode, the feedrate is specified
in “mm/rev”.
F0.2: 0.2 mm/rev
* In the G98 mode, the feedrate is specified
in “mm/min”.
F200: 200 mm/min

/\ cAUTION

When the cutting speed is high, if the Z-axis is moved after
the X-axis or the X-axis is moved after the Z-axis, by a G01
command for example, the next block is executed before
acceleration/deceleration of the previous block is
completely finished and the tool paths become an arc at
the corner. That is, a corner cannot be finished sharply.
When the in-position check is valid, a corner is finished
sharply. The validity of in-position check can be switched
by setting the parameter below.

No. 1193

0: In-position check invalid (default setting)

1: In-position check valid

] NoTE

1. Adressen Y(V) kan kun specificeres med Y-akse specifikationer.
2. Nar G01 kommandoen specificeres, forbliver den gyldig indtil der
specificeres en anden G kode i samme gruppe. G00, G02 og G03
er eksempler pa G koder som tilhgrer den samme gruppe.
G koder som forbliver gyldige indtil der specificeres en anden G
kode i samme gruppe, kaldes modal G koder.

m For G kode grupperne, se “G Kodeliste” (side 48).

3. Skeeretilfgrselshastigheden kan kun justeres med
overridekontakten til fremfaringshastighed pa
maskinbetjeningspanelet i intervallet 0 til 200%.

4. Data for fremferingsraten er “0” indtil der specificeres en F kode.

1. Address Y(V) can be specified with Y-axis specifications only.

2. Once the G01 command is specified, it remains valid until another
G code in the same group is specified. GO0, G02, and G03 are
examples of G codes which belong to the same group.

G codes which remain valid until another G code in the same
group is specified are called modal G codes.

@1 For the G code groups, refer to “G Code List” (page 48).

3. The cutting feedrate is adjustable by using the feedrate override
switch on the machine operation panel in the range of 0 to 200%.

4. The feedrate data is “0” until an F code is specified.
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Hvis der leeses en aksebevaegelseskommando fgr der er If an axis movement command is read before an F code is
specificeret en F kode, udfgrer maskinen den ikke. | sddanne specified, the machine does not operate. In this case, an alarm
tilfeeldem vises der en alarmbesked (P62) pa skaermen. message (P62) is displayed on the screen.
5. Nar der teendes for strammen, er NC'en i G99 (fremfearing pr. 5. When the power is turned on, the NC is in the G99 (feed per
omdrejning) tilstand. revolution) mode.
2-4 GO01 Funktioner til Rejfning og Hjgrneafrunding

G01 Chamfering and Rounding Functions

Det er muligt at affase eller afrunde et hjgrne, der er dannet af It is possible to chamfer or round a corner, formed by straight

lige linier specificeret af kommandoer i to blokke, ved enhver lines specified by the commands in two blocks, at any angle or
vinkel eller radius. radius.

For at affase eller afrunde hjgrner, skal vaerkgjsbanerne To chamfer or round corners, tool paths must be written to
skrives til at definere den krasvede form som punkter @ — @  define the required shape as points @ — @ — @ — ® asin
— (@ — (8 som i diagrammet nedenfor. the diagram below.

Det er dog muligt at affase eller afrunde bare ved at definere However, chamfering or rounding is possible by simply defining
formen som punkter @ — 3 — & ved brug af affasnings- the shape as points @ — @ — (& when the chamfering or
eller afrundingsfunktionen. rounding function is used.

Fremfgringsraten for affasning, eller afrunding af hjgrner, kan The feedrate for chamfering or corner rounding can be
specificeres med en E kode. specified by using an E code.

® @ @

<Affasningsfunktion> <Afrundingsfunktion>
<Chamfering Function> <Rounding Function>
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@ Ngjagtigheden ved affasning og afrunding forbedres ved at
specificere en lav fremfgringsrate, for affasning eller afrunding,

med en E kode.

<Affasning>
<Chamfering>

GO01 X(U)_Z(W)_,C_F_E_;

@ Chamfering and rounding accuracy is improved by specifying a low
feedrate for chamfering or rounding using an E code.

® X(U) e Specificerer X-koordinatvaerdien for skee- Specifies the X coordinate value of the point
ringspunktet nar et hjgrne dannes af to lige  of intersection when a corner is formed by
linier (punkt “d” i illustrationen nedenfor). | til- two straight lines (point “d” in the illustration
vaekstprogrammering specificerer det below). In incremental programming, it
afstanden fra punkt “a” til punkt “d”. specifies the distance from point “a” to point
“d”.
¢ ZMW) e Specificerer Z-koordinatvaerdien for skae- Specifies the Z coordinate value of the point
ringspunktet nar et hjgrne dannes af to lige  of intersection when a corner is formed by
linier (punkt “h” i illustrationen nedenfor). | til- two straight lines (point “h” in the illustration
veekstprogrammering specificerer det below). In incremental programming, it
afstanden fra punkt “e” til punkt “h”. specifies the distance from point “e” to point
“hr
e L C e Specificerer affasningsstgrrelsen (“C” i illu-  Specifies the chamfer size (“C” in the
strationen nedenfor). illustration below).
e Specificerer fremfgringsraten ved normal Specifies the feedrate in ordinary control.
styring.
e B Specificerer den fremfgringsrate der bruges Specifies the feedrate applied for
ved affasning. chamfering.
+X
c ¢ ; a +X
«—>l—> K A W A
d c W I E—
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C C
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<Hjerneafrunding>
<Corner rounding>

GO01 X(U)_Z(W)_,R_F_E_;

Specificerer X-koordinatvaerdien for skee-
ringspunktet nar et hjgrne dannes af to lige
linier (punkt “d” i illustrationen nedenfor). | til-
vaekstprogrammering specificerer det

afstanden fra punkt “a” til punkt “d”.

Specificerer Z-koordinatvaerdien for skae-
ringspunktet nar et hjgrne dannes af to lige
linier (punkt “h” i illustrationen nedenfor). | til-
vaekstprogrammering specificerer det
afstanden fra punkt “e” til punkt “h”.

Specificerer radius pa en afrundingsbue (“‘R”
i illiustrationen nedenfor).

Specificerer fremfgringsraten ved normal
styring.

Specificerer den fremfgringsrate der bruges
ved afrunding.

Specifies the X coordinate value of the point
of intersection when a corner is formed by
two straight lines (point “d” in the illustration
below). In incremental programming, it
specifies the distance from point “a” to point
“d”.

Specifies the Z coordinate value of the point
of intersection when a corner is formed by
two straight lines (point “h” in the illustration
below). In incremental programming, it
specifies the distance from point “e” to point
“h”.

Specifies the radius of a rounding arc (“‘R” in
the illustration below).

Specifies the feedrate in ordinary control.

Specifies the feedrate applied for rounding.
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1.

Nar du specificerer en affasnings- eller hjgrneafrundingsfunktion,
sa indtast et komma “,” far adressen C eller R.

Hvis der, i den blok hvor affasnings- eller afrundingsfunktionen er
specificeret, er specificeret en mindre aksebevaegelsesafstand end
maengden af affasning eller afrunding, vil der blive vist en
alarmbesked (P383) pa skaermen.

Hvis der, i en blok ved siden af den hvor affasnings- eller
hjerneafrundingsfunktionen er specificeret, er specificeret en
mindre aksebeveegelsesafstand end maengden af affasning eller
hjerneafrunding, vil der blive vist en alarmbesked (P384) pa
skeaermen.

Hvis blokken, ved siden af den hvor affasnings- eller
hjerneafrundingsfunktionen er specificeret, ikke indeholder en af
kommandoerne lineaer interpolation (G01) eller cirkuleer
interpolation (G02, G03), vil der blive vist en alarm (P382) pa
skeaermen.

Hvis blokken ved siden af den hvor affasnings- eller
hjerneafrundingsfunktionen er specificeret indeholder
kommandoen cirkulzer interpolation (G02, G03), skal affasning/
hjgrneafrunding Il funktionen bruges.

Hvis “, C_" og “, R_" specificeres i den samme blok, under G01
tilstand, er den sidst specificerede adresse gyldig.

En E kommando er modal og nar den farst er specificeret, forbliver
den gyldig indtil der specificeres en anden E kommando.

Hvis adressen E udelades, eller EO specificeres, anvendes
fremfaringsraten specificeret ved F til affasning og
hjgrneafrunding.

E kommandoens enhedssystem bestemmes i henhold til
betegnelsen af G99 og G98. | G99 (fremfgring pr. omdrejning)
tilstanden, udfgres E kommando vaerdien i “mm/omdr” og i G98
(fremfering pr. minut) tilstande, udfgres den i “mm/min”.

1.

When specifying the chamfering or corner rounding function, enter
a comma “,” before address C or R.

If the axis movement distance specified in the block where the
chamfering or corner rounding function is specified is smaller than
the amount of chamfering or rounding, an alarm message (P383)
is displayed on the screen.

If the axis movement distance specified in the block next to the one
where the chamfering or corner rounding function is specified is
smaller than the amount of chamfering or corner rounding, an
alarm message (P384) is displayed on the screen.

If the block next to the one where the chamfering or corner
rounding function is specified does not include the linear
interpolation (G01) or circular interpolation (G02, G03) command,
an alarm message (P382) is displayed on the screen.

If the block next to the one where the chamfering or corner
rounding function is specified includes the circular interpolation
(G02, G03) command, the chamfering/corner rounding Il function
is called for.

In the GO1 mode, if “, C_" and “, R_” are specified in the same
block, the address specified later is valid.

An E command is modal and, once specified, it remains valid until
another E command is specified next.

If address E is omitted or EO is specified, the feedrate specified by
F applies to chamfering or corner rounding.

The unit system of an E command is determined according to the
designation of G99 and G98. In the G99 (feed per revolution)
mode, the E command value is executed in “mm/rev” and in the
G98 (feed per minute) mode, it is executed in “mm/min”.
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Eksempel:

Programmering med G01 (Affasnings- og
afrundingsfunktioner)
Oprettelse af et program med affasnings-/

afrundingsfunktioner.

O1;

N1;

G50 S1500;
G00 T0101;
G96 S200 M03;

X30.0 220.0 M08;

G00 X20.0 21.0;
G01 2-20.0, C1.0 E0.1;

X40.0, R1.0;.....cccceeunene

Z-40.0, R2.0; ................

X60.0, C1.0;.......cceeuuene

GO00 U1.0 Z220.0;
X200.0 2150.0 M09;
MO1;

] BEMERK

Example:

Programming using G01 (Chamfering and rounding

functions)

Writing a program using the chamfering/rounding function.

o
o
A
_@I_@ ______________ g II/
7
7
L 4 > ;
® R(Lj L(m @(_{D
3 e S -
- [/
N i ) 7 I8
‘ 20 [©) B < --- Hgj Hastighed
Rapid Traverse
40
= «—— Skeeretilfarsel
Cutting Feed

Positionering ved @ ved hgj hastig-

hed, for at beveege skaereveerktgjet
teet pa arbejdsstykket

Positionering ved @ ved skaereha-
stighed, saenkningens startpunkt

Skaering op til @ ved at hastighed
pa 0.2 mm/omdr

Skaering op til @' med affasnings-
funktionen

] BEMERK

Positioning at @ at a rapid traverse
rate to move the cutting tool close to
the workpiece

Positioning at @ at a cutting
feedrate, the start point of facing

Cutting up to ® at a feedrate of 0.2
mm/rev

Cutting up to @' using the
chamfering function

] noTE

Affasning udferes ved 0.1 mm/omdr.

Skeering op til ®' med afrundings-
funktionen

Skeering op til ®' med afrundings-
funktionen

Skeering op til @' med affasnings-
funktionen

Skeering op til (® i normal skeeretil-
stand

] NoTE

Chamfering is executed at 0.1 mm/rev.
Cutting up to ®' using the rounding
function

Cutting up to ®' using the rounding
function

Cutting up to @' using the
chamfering function

Cutting up to (® in ordinary cutting
mode

Da E kommandoen er modal, er “E0.1”, der der specificeret for
affasningen, ogsa gyldig for de efterfglgende affasnings- og

hjerneafrundingsblokke.

Since the E command is modal, “E0.1” specified for chamfering is also

valid for the succeeding chamfering and corner rounding blocks.
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2-5

GO01 Linje ved Vinkel-kommando

GO01 Line at Angle Command

Nar du definerer en linie der laver en vinkel til Z-aksen som vist
nedenfor, udregnes slutpunktets koordinatvaerdi automatisk
ved at specificere vinklen til Z-aksen og en af

koordinatveerdierne for slutpunktet.

1. Nar “A” ikke bruges som navn pa servoaksen.

G01A_X(Z)_F_;
G01 A—_X(Z)_F_;

2. Nar “A” bruges som navn pa servoaksen.

GO01 X(Z)_,A_F_;
GO01 X(Z)_,A—_F_;

(] BEm&ERK

When defining a line that makes an angle to the Z-axis as
shown below, the coordinate values of the end point are
automatically calculated by specifying the angle to the Z-axis

and one of the coordinate values of the end point.

+X

Slutpunkt (X, Z)
End Point (X, Z)

-A

+Z

] BEMERK

1. When “A” is not used for the servo axis name.

] NoTE

Dette format kan ikke bruges med servostyret
fortsat hvile-specifikationer for NL3000/2000 og
NL3000/3000.

] BEMERK

This format cannot be used with the
servo-controlled steady rest specifications of
NL3000/2000 and NL3000/3000.

2. When “A” is used for the servo axis name.

] NoTE

Kun format 2 kan bruges med servostyret fortsat
hvile-specifikationer for NL3000/2000 og NL3000/
3000.

Specificerer den vinkel som linien laver pa
Z-aksen.

@ Vinklen males fra +Z retningen og mod uret.

Specificerer koordinatveerdien for slutpunk-
tet.

] BEMERK

Only the format 2 can be used with the

servo-controlled steady rest specifications of

NL3000/2000 and NL3000/3000.

Specifies the angle the line makes to the

Z-axis.

@ The angle is measured from the +Z direction
in the counterclockwise direction.

Specifies the coordinate value of the end
point.

] NoTE

Der ber specificeres enten X eller Z koordinatet
pa slutpunktet.

Specificerer fremfgringsraten ved normal

styring.
t noTE

Either of the X and Z coordinate values of the end
point should be specified.

Specifies the feedrate in ordinary control.

1.

2. Linie i vinkel funktionen er kun gyldig i GO1 tilstand. 2.

3. Det programmerbare omrade for adresse A er —360.000 < A < 3.
360.000. Hvis der specificeres en vaerdi udenfor dette omrade,
bruges resten fra divisionen “specificeret vaerdi / 360” som
kommandoveerdien.

4. Nar “A” bruges som navn pa servoaksen, skal der altid indtastes et 4.

Hvis der specificeres bade A, X og Z veerdier, bruges X og Z
veerdierne til at definere linien, og A vaerdien ignoreres.

komma “,” far vinkelkommando A.

1.

If both A, and X and Z values are specified, X and Z values are
used for defining the line with the A value disregarded.

The line at angle function is valid only in the GO1 mode.

The programmable range of address A is —360.000 < A < 360.000.
If a value outside this range is specified, a remainder of the division
of “specified value / 360” is taken as the command value.

When “A” is used for the servo axis name, always enter a comma
“.” before an angular command A.
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Eksempel:

Programmering med GO01 (Linie i vinkel funktion)
Oprettelse af et program med linie i vinkel funktionen.

' 660

Example:

O1;

N1;

G50 S1500;
G00 T0101;
G96 S200 MO03;

X30.0 Z20.0 M0S;

G00 X20.0 Z21.0;
G01 Z-20.0;

G01 A140.0 X60.0;

G00 U1.0 220.0;
X200.0 Z150.0 M09;
MO1;
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Programming using G01 (Line at angle function)
Writing a program using the line at angle function.

- - - - Hgj Hastighed
Rapid Traverse

<«—— Skeeretilfarsel

Cutting Feed

Positionering ved @ ved hgj hastig-
hed, for at beveege skaerevaerktgjet
teet pa arbejdsstykket

Positionering ved @ ved skaereha-
stighed, seenkningens startpunkt

Skaering op til @ med en fremfg-
ringshastighed pa 0.2 mm/omdr

Skeering op til @ med en fremfg-
ringshastighed pa 0.2 mm/omdr
Skeering op til ® i linie i vinkel skae-
retilstanden

Positioning at D at a rapid traverse
rate to move the cutting tool close to
the workpiece

Positioning at @ at a cutting
feedrate, the start point of facing

Cutting up to @ at a feedrate of 0.2
mm/rev

Cutting up to @ at a feedrate of 0.2
mm/rev

Cutting up to ® in the line at angle
cutting mode

2-6

GO02 Cirkuleer Interpolation (Med Uret), GO3 Cirkular Interpolation (Mod Uret)

GO02 Circular Interpolation (Clockwise), G03 Circular Interpolation (Counterclockwise)

1. Cirkuleer bue pa ZX planet
Circular arc on ZX plane

G18 G02(G03) X(U)_Z(W)_R_F_

G18 G02(G03) X(U)_Z(W)_1_K_
2. Cirkuleer bue pa XY planet

Circular arc on XY plane

G17 G02(G03) X(U)_Y(V)_R_F_;

G17 G02(G03) X(U)_Y(V)_I_J_F_;

3. Cirkuleer bue pa YZ planet
Circular arc on YZ plane

G19 G02(GO03) Y(V)_Z(W)_R_F_;
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G19 G02(GO03) Y(V)_Z(W)_J_K_F_;

laer bue.

retning med uret.

retning mod uret.

veerdier.

ning).

Koordinaterne specificeres i stigende veer-
dier i reference til det aktuelle punkt.

Specificerer buens radius.

styring

» |1 G99 tilstanden, er fremferingsraten

specificeret i “mm/omdr”.
F0.2: 0.2 mm/omdr

» | G98 tilstanden, er fremfaringsraten

specificeret i “mm/min”.
F200: 200 mm/min

@1 “G98 Kommando for

Fremfaringshastighed pr. Minut, G99

Kalder den cirkulzere interpolationstilstand i
Kalder den cirkulaere interpolationstilstand i

Specificerer buens slutpunkt.
Koordinaterne er specificeret i absolutte

Specificerer buens slutpunkt (afstand og ret-

Specificerer afstanden og retningen fra start-
punktet til buens center. (Vaerdien for | kom-
mandoen bgr specificeres som en radius.)

Specificerer fremfgringsraten ved normal

G02

Veelger det plan, hvor der defineres en cirku- Selects the plane where a circular arc is

defined.

Callls the circular interpolation mode in the
clockwise direction.

Calls the circular interpolation mode in the
counterclockwise direction.

Specifies the end point of the arc.
The coordinates are specified in absolute
values.

Specifies the end point of the arc (distance
and direction).

The coordinates are specified in incremental
values in reference to the present position.

Specifies the radius of the arc.

Specifies the distance and the direction from
the start point to the center of arc. (The
value of | command should be specified as a
radius.)

Specifies the feedrate in ordinary control

* In the G99 mode, the feedrate is specified
in “mm/rev”.
F0.2: 0.2 mm/rev

* In the G98 mode, the feedrate is specified
in “mm/min”.
F200: 200 mm/min
@1 “G98 Feedrate per Minute Command,

G99 Feedrate per Revolution Command”
(page 129)

Kommando for Fremfaringshastighed pr.

] noTE

Omdrejning” (side 129)

] BEm&ERK

1. Adressen Y(V) kan kun specificeres med Y-akse specifikationer.

2. Nar der teendes for strammen, veelges G18 (ZX planet).
Cirkuleer bueskaering foretages som regel pa ZX planet (G18). Nar
du skeerer en cirkulaer bue i XY eller YZ planet, sa veelg plan ved at
specificere kommandoerne G17 eller G19.
Der lyder en alarm (P113) hvis den valgte akse ikke svarer til det
plan der er specificeret med G17, G18 eller G19.

3. Fortegnet (+, —) akkompagnerer angivelserne for radius R som vist
nedenfor. For 180°, bruges enten positiv (+) eller negativ (-).

R>0
R<0

Cirkuleer bue af 180° eller mindre

Cirkuleer bue af 180° eller starre

4. Nar en fuld cirkel skaeres, brug |, J og K for at specificere radius.
Hvis cirklens radius specificeres med R, kan et stort antal cirkler,
der har samme start- og slutpunkt, defineres.

1.
2.

3.

Address Y(V) can be specified with Y-axis specifications only.
When the power is turned on, G18 (ZX plane) is selected.
Generally, circular arc cutting is carried out in the ZX plane (G18).
When cutting a circular arc in the XY or YZ plane, select the plane
by specifying the G17 or G19 command.

An alarm (P113) occurs if an axis of other than the plane selected
with G17, G18, G19 is specified.

The sign (+, —) accompanying the radius R indicates as shown
below. For 180°, either positive (+) or negative (-) is used.

R>0 Circular arc of 180° or smaller

R<0

Circular arc of 180° or larger

When cutting a full circle, use |, J, and K to specify the radius. If
circle radius is specified with R, innumerable circles that have the
same start and end points can be defined.
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Brug |, J og K til at specificere buens centrum, medmindre buen 5.
bestar af en halvcirkel, der har 180° som centervinkel og toppunkt
orienteret 0°, 90°, 180°, 270° som visti 1, 2, 3, 4 i figuren nedenfor.

Hvis R bruges som buens centrum, kan en beregningsfejl

forarsages.

2

ah

3

Use |, J and K to specify the arc center unless the arc consists of a
half-circle having 180° as the center angle and the apex oriented
0°, 90°, 180°, 270° as shown in 1, 2, 3, 4 in the figure below. If R is
used for the arc center, a calculation error may be caused.

-
N

~
C

N

4

Nar kommandoerne | og K bruges til at specificere afstanden og 6.
retningen til en bues center, mens X og Z kommandoerne

udelades, eller start- og slutpunkterne ligger ved den samme

position, defineres der en fuld cirkel (360°). Hvis der bruges en R
kommando istedet for kommandoerne | og K, er der ingen

aksebeveaegelse.

Hvis der defineres en R kommando og et par I, J og K
kommandoer i den samme blok, far R kommandoen prioritet og |, J
og K kommandoerne ignoreres.

Brug |, J og K kommandoer, istedet for R kommandoen, til at
skaere en halvcirkel ngjagtigt, eller ngjagtigt definere centeret pa
en bue hvor centervinklen er taet pa 180°.

Hvis der bruges en R kommando, er der tilfeelde hvor centeret pa
en halvcirkel, eller en bue hvor centervinklen er teet pa 180°, ikke
kan indstilles ngjagtigt pa grund af beregningsfejl.

@ GO02 eller GO3 bestemmes ved at se pa buen i den negative
retning, fra den positive retning, i den akse der ikke er
indeholdt i det valgte plan.
| G18 ZX planet, f.eks., genererer GO2 kommandoen en bue
med uret ved at se pa buen i den negative retning, fra den
positive retning, i Y-aksen.

Nar du ser X-Z planet fra +Y retningen, er rotationsretning for en

G02 eller GO3 kommando den samme for spindle 1 og spindle 2

siderne. Nar du bruger programmer der er oprettet for spindel 1 pa

spindel 2 siden, skal G02 kommandoer udskiftes med G03, og

G03 kommandoer udskiftes med G02. Desuden skal “+/-”

retningen for Z-aksen vendes, det er derfor vigtigt at vaere yderst

opmaerksom nar du opretter sddanne programmer.

9.

<Spindel 1>
<Spindle 1>

> 1
When | and K commands are used to specify the distance and
direction to the center of an arc while X and Z commands are
omitted or the start and end points lie at the same position, a full

circle (360°) is defined. If an R command is used instead of | and K
commands, no axis movement results.

If an R command and a pair of I, J, and K commands are specified
in the same block, the R command is given priority and the |, J, and
K commands are ignored.

To cut a half-circle accurately or to accurately define the center of
an arc of which the center angle is close to 180°, use |, J, and K
commands instead of an R command.

If an R command is used, there are cases that the center of a
half-circle or an arc of which the center angle is close to 180°
cannot be set accurately due to calculation error.

@ GO02 or GO3 is determined by viewing the arc in the negative
direction from the positive direction in the axis which is not
contained in the selected plane.

In the G18 ZX plane, for example, the G02 command
generates a clockwise arc by viewing the arc in the negative
direction from the positive direction in the Y-axis.

When viewing X-Z plane from +Y direction, rotational direction for a

G02 or G03 command is the same for either spindle 1 or spindle 2

side. When using programs created for the spindle 1 on the spindle

2 side, it is necessary to replace G02 commands with G03 and

G03 commands with G02. In addition, the “+/-" direction of the

Z-axis will be reversed therefore careful attention is required when

creating programs for such purposes.

<Spindel 2>
<Spindle 2>
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Eksempel: Example:

Programmering med G02 eller G03 Programming using G02 or G03
For at bevaege skaerevaerktgjet langs buen ved To move the cutting tool at a cutting feedrate along the arc
skeerehastighed @ —@®. 2-03.
Rz J@ @
®

0o1;

N1;

G50 S2000;

GO00 T0101;

G96 S200 MO03;

X47.069 Z20.0 M0OS;

GO Z1.0 F1.0; e Positionering ved @ for at flytte Positioning at @ to move the
skeereveerktgjet taet pa arbejdsstyk- cutting tool close to the workpiece
ket

4 0 O Positionering ved @ ved at hastig- Positioning at @ at a feedrate of
hed pa 0.2 mm/omdr 0.2 mm/rev

G02 X43.205 Z-1.482 R2.0 F0.07;.......cocouemrriuerrnnns Skeering af en bue med en radius  Cutting an arc of 2 mm radius in the

pa 2 mm med uret fra 3, ved en clockwise direction to 3, at a
fremfaringsrate pa 0.07 mm/omdr.  feedrate of 0.07 mm/rev.

2-7 GO02 Helisk Interpolation (Med Uret), G03 Helisk Interpolation (Mod Uret) (Option)
GO02 Helical Interpolation (Clockwise), GO3 Helical Interpolation (Counterclockwise) (Option)

Ved at specificere X-, Y- og Z-akserne i cirkulaer By specifying X-, Y-, and Z-axes in the circular interpolation
interpolationstilstand, beveeges skaerevaerktgjet langs spiralen. mode, the cutting tool movement is controlled along helix.

iy

@ Spiral interpolationstilstand bruges til at udfare funktioner sdsom @ Helical interpolation mode is used to perform operations such as
hulboring eller gevindskaering med et gevindskaeringsveerktgj. hole drilling or cutting threads using a thread cutting tool.

] BEMERK t noTE

Denne tilstand er kun tilgaengelig med Y-akse specifikationer. This mode is only available with Y-axis specifications.

1. Spiral interpolation i XY planet
Helical interpolation in the XY plane

G17 G02(03)X Y Z R F ;

2. Spiral interpolation i YZ planet
Helical interpolation in the YZ plane

G19 G02(G03)Y_Z_X_J_K_F_;
G19 G02(G03)Y_Z X _R_F_;
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G18;

e G17,G19 i Veelger det plan hvor spiral interpolationen  Selects the plane where the helical
skal udfgres. interpolation is executed.

C X, Y, Z e Specificerer koordinatvaerdien for slutpunk-  Specifies the coordinate values of the end
tet for spiral interpolationen. point of helical interpolation.

c LK o, Specificerer afstanden og retningen fra start- Specifies the distance and the direction from
punktet for spiral interpolationen, til cirklens the start point of the helical interpolation to
center. the center of the circle.

* R o Specificerer radius for spiral interpolationen. Specifies the radius of the helical

interpolation.

F Specificerer fremfgringsraten ved normal Specifies the feedrate in ordinary control
styring

] BEM&ERK ] noTE

1. Nar der teendes for stremmen, er NC'en automatisk indstillet til
G18 tilstand (XZ planet). Hvis G17 eller G19 tilstanden veelges for
spiral interpolationen, skal G18 indtastes for at vende tilbage til XZ
planet efter spiral interpolationsfunktionerne er udfert.

2. Hvis der defineres |, J og K kommandoer i den samme blok som
en R kommando, far R kommandoen prioritet og I, J og K
kommandoerne ignoreres.

3. Kommandoen F specificerer fremfgringsraten langs den cirkulaere
bue. Da den egentlige fremfaringsrate er forskellig fra den der er
specificeret af F i programmet, skal du vaere yderst opmaerksom
pa at fremfgringsraten langs den lineaere akse, ikke overstiger
maskinens graenser.

4. Fremfgringsraten langs en lineaer akse, beregnes med den
folgende formel.

Laengde pa den
linezere akse
Lzengde pa den
cirkuleere bue

Lineger aksefremfaringsrate = F x

X

Laengde pa den cirkuleere bue \
Fremfaringsrate specificeret ved F
Feedrate Specified by F

Length of Circular Arc

S ey

1. When the power is turned ON, the NC is automatically set in G18
mode (XZ plane). If G17 or G19 mode is selected for the helical
interpolation, G18 must be input to return to the XZ plane following
helical interpolation mode operation completion.

2. When |, J, and K command is specified with an R command in the
same block, the R command is given priority and I, J, and K
commands are ignored.

3. Command F specifies the feedrate along the circular arc. As the
actual feedrate differs from the feedrate specified by F in the
program, careful consideration must be given to ensure the
feedrate along the linear axis does not exceed machine limits.

4. The feedrate along a linear axis is calculated with the following
formula.

Length of linear axis
Length of circular arc

Linear axis feedrate = F x

Veerktgjsbane
Tool Path

Lzengde pa den linezere akse
Length of Linear Axis

Y
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Eksempel: Example:
Programmering med spiral interpolation (G02/G03) Programming using helical interpolation (G02/G03)
Et gevind af M60 P = 2.0 med en dybde pa 30 mm, vil blive A thread of M60 P = 2.0 at a depth of 30 mm will be cut at
skaret ved position Z-40.0, YO med et 20 mm diameter position Z-40.0, YO using a 20 mm diameter thread cutting
gevindskeererveerktgj. tool.
M60 x P2.0
I— — / T ?
| |
| |
o| $100
| 8¢ ”
% | E )| |
$20 Udsparing: 2 mm

Relief: 2 mm . -
. . Skeerevaerktgjets position
P2.0 Gevindskeerervaerktgj Locus of the Cutting Tool +Y

P2.0 Thread Cutting Tool

O1;

N1;

G98 G19;

M45;

G28 HO;

GO0 TO101;

G97 S200 M13;
X120.0 Y0 Z-50.0;

Z-40.0;

GO01 X40.0 F300; ..eeeiieiiiiiieeiie e @

G41Y18.0 Z-28.0 F80; ..o D~ Veerktgjsradius offset TIL Tool radius offset ON

GO03 X40.6 YO Z-10.0 R18.0; .eevvvvieeeieeenen. @~®

X44.6 K=30.0; .eoveeeeeeeieeeeeeeee e ®~D

X45.2Y-18.0Z-28.0 R18.0; ..ccvevvrveeeeerene @~®

GO0 G40 YO Z-40.0 X120.0; wevveeeeeeeeeeeeeeeeeeeeeeeeeee, Veerktgjsradius offset FRA Tool radius offset OFF

Z50.0;

X300.0 2100.0 M05;

M46;

G99 G18;

MO1;

<Stigningsvinkel> <Lead Angle>

Nar trekant “abc” pakkes omkring en cylinder, som vist i As shown in the diagram below, when triangle “abc” is wound
diagrammet nedenfor, former den skra linie “ac”, en around a cylinder, the oblique line “ac” of the triangle forms a
spiralkurve. Hvis der oprettes enrille, med et tre- eller firkantet  helical curve. If a groove having a triangular or square
tveersnit, langs spiralen, formes der et gevind. cross-section is created along the helix, a thread is formed.
Zcab = 0 af trekant “abc” der danner spiralen, kaldes for ~Zcab = 0 of triangle “abc” forming the helix is called the lead
stigningsvinklen. For at skaere gevindet jeevnt, skal beveegelser  angle. In order to cut the thread smoothly, movements from
fra punkt 3 til punkt 8 generere den samme vinkel som point 3 to point 8 must generate the same angle as the lead
stigningsvinklen. angle.

Stigningsvinklen kan beregnes med den fglgende formel. The lead angle can be calculated using the following formula.

tano =

L
tané = ——5 D
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0: Stigningsvinkel (°)
= Lead Angle (°)
f%ia L: Gevindstigning (mm)
Lead (mm)
D: Gevinddiameter (mm)
Thread Diameter (mm)
47
5\6
1) Punkt 1 — Punkt 2 1) Point 1 — Point 2
Tilgangsbuens radius skal opfylde de fglgende betingelser. The radius of the approach arc must satisfy the following
conditions.
Veerktgjsradius < r (tilgangsbuens radius) < Tool radius < r (approach arc radius) < Machining radius
Bearbejdningsradius
Ved at indsaette veerktgjsradius 10 mm og By assigning tool radius 10 mm and machining radius 30
bearbejdningsradius 30 mm til uligheden ovenfor, kan det mm to the inequality above, the following can be obtained.
folgende fas.
10<r<30 10<r<30
Herfra bestemmes tilgangsradius til r = 18 mm. From this, approach radius is determined as r = 18 mm.
<Koordinatveerdier for tilgangsbuens radius <Coordinate Values of Approach Arc Radius Start
startpunkt> Point>
Hvis fremrykningsbuens indvendige vinkel er for stor, vil det If the inside angle of the approach arc is too large,
tage en vis tid at gennemfgre fremrykningsbeveegelsen. Pa approach motion will take a time. Conversely, if it is too
den anden side kan veerktgjet komme i interferens med den small, the tool may interfere with the face to be machined.
bearbejdede flade, hvis den indvendige vinkel er for lille. Taking these facts into consideration, the inside angle of
Nar dette tages med i overvejelserne, bestemmes the approach arc is determined to be 90°. According to the
fremrykningsbuens indvendige vinkel til 90°. Ud fra approach radius and the machining radius, the coordinate
fremrykningsradius og bearbejdningsradius er values of the approach arc center are YO0, Z-28.0. The
koordinatveerdierne for fremrykningsbuens centrum YO, coordinate values of start point 2 are then calculated as
Z-28.0. Koordinatveerdierne for startpunkt 2 beregnes Y18.0, Z-28.0.
derefter til Y18.0, Z-28.0.
2) Punkt2 — Punkt 3 2) Point 2 — Point 3
<Stigning i tilgangsbuen> <Lead in Approach Arc>
For at gevindskeeringen kan udfgres jeevnt, skal To execute thread cutting smoothly, the lead angle within
stigningsvinklen i tigangsbuen matche stigningsvinklen pa the approach arc must match the lead angle of the thread
det gevind der skal skeeres. to be cut.
Bearbejdningsradius: Afstand (Stigning) Machining radius: Pitch (Lead)
= Tilgangsbuens radius: L (Stigning) = Approach arc radius: L (Lead)
Da “bearbejdningsradius = 30 mm”, “afstand = 2 mm”, og Since “machining radius = 30 mm”, “pitch = 2 mm”, and
“tilgangsbuens radius = 18 mm”, “approach arc radius = 18 mm”,
30:2=18:L 30:2=18:L
Dermed fas L veerdien som fglger: Accordingly, value L is obtained as follows:
L=1.2mm L=1.2mm
2-8 Midlertidig standsning af programudferelse G04 (pause)

G04 Suspending Program Execution (Dwell)

G04 kommandoen bruges til at suspendere programudfgrelse,
under automatisk drift, i den periode der er specificeret i
programmet.

Denne funktion kaldes for opholdsfunktionen, og bruges i
funktioner sasom rilleskaering.

The G04 command is used to suspend program execution
during automatic operation for the period specified in the
program.

This function is called the dwell function, and is used in
operation such as the grooving operation.
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Hvis der specificeres ophold i bunden af rillen, stopper
veerktajet. Spindlen bliver ved med at rotere, mens veerktgjet
bliver ved bunden af rillen.

Ved at rotere spindlen en enkelt gang mens veerktgjet er ved
bunden af rillen, forbedres stikprofilens ngjagtighed og uskarne
dele elimineres. Opholdsfunktionen bruges ogsa til at justere
timingen for at bekraefte abning og lukning af spaendepatronen
nar maskinen udstyres med luft, stangindferer og
loaderenheder.

(] BEm&ERK

If dwell is specified at the bottom of the groove, the tool stops
moving. The spindle keeps rotating while the tool stays at the
bottom of the groove.

By turning the spindle a single rotation with the tool at the
bottom of the groove, the groove profile accuracy is improved
and uncut portion is eliminated. The dwell function is also used
for adjusting the timing to confirm opening and closing of the
chuck when the machine is equipped with the air blow, the bar
feeder or loader devices.

] noTE

Nar du udfgrer et ophold med G04 kommandoen skal du veere
opmaerksom pd, at hvis veerktgjet holdes i kontakt med arbejdsstykket i
en position sdsom ved bunden af en rille, vil det forkorte drejestalets
holdbarhed, og pavirke bearbejdningsngjagtigheden negativt.

When executing a dwell using the G04 command, if the cutting tool is
kept in contact with the workpiece at a position such as the bottom of a
groove for a long time it will shorten the life of the tool nose as well as
adversely affecting machining accuracy.

G04 X_;
G04 U_;
G04 P_;
e GO4 .o Kalder opholdsfunktionen. Calls the dwell function.
c XU, P o Specificerer den periode hvor programudfg- Specifies the period in which the program
relsen suspenderes. execution is suspended.
Opholdsperioden bgr specificeres i enheder The dwell period should be specified in units
af sekunder som kommatal. of seconds with a decimal point.
X1.0 (U1.0) (P1.0): 1 sek X1.0 (U1.0) (P1.0): 1 sec
X1 (U1) (P1): 0.001 sek X1 (U1) (P1): 0.001 sec
] BEM&ERK ] noTE
1. Den programmerbare opholdsperiode er 1. Programmable dwell period is 0.001 to
0.001 til 99999.999 sekunder. 99999.999 seconds.
2. Opholdsfunktionen er kun gyldig i den 2. The dwell function is valid only in the specified
specificerede blok. block.
3. Opholdsperiode pr. omdrejning af spindlen, 3. Dwell period per revolution of the spindle is
beregnes som falger: calculated as follows:
t (sek) = 60 (sek) : _ 60 (sec)
(sek) = spindelhastighed (min-") (sec) = spindle speed (min-T)
Eksempel: Example:
Programmering med G04 Programming using G04
For at skeere en 3 mm bredt rille. To cut a 3 mm wide groove.
1
- - ::"
@ e
® —— @
c0.5/ ,,,,, - M60 x P2
ﬂH@‘ c 22
| 25
< - - - Hgj Hastighed
Rapid Traverse
3 B <«—— Skeeretilfarsel
I <l B S Cutting Feed
O1;
N1;
G50 ST1500;..uuuieeeieeiiieee e e e e e e Indstilling af spindle 1 hastigheds-  Setting the spindle 1 speed limit at

greense til 1500 min~" for automa-
tisk drift, for en sikkerheds skyld

G00 T0101;

1500 min~" for automatic operation
to ensure safety
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G96 ST100 MO3; ...

X70.0 220.0 MO08;

G01Z-26.0 F1.0;

X68.0 2-25.0 F0.07;

X56.0 FO.1;

G04 U0.2;

Start spindel 1 i normal retning med
skaerehastighed p& 100 m/min

Positionering ved @ for at bevaege
skaereveerktgjet taet pa arbejdsstyk-
ket ved hgj hastighed

Positionering ved @), rillens start-
punkt, ved skaerehastighed

Skaering langs banen @ — @ ved
at hastighed pa 0.07 mm/omdr

Skaering langs banen ® — @ ved
at hastighed pa 0.1 mm/omdr

Suspendering af programudfgrelse,
i 0.2 sekunder, ved bunden af rillen,
for at lade spindlen rotere en
omgang

Spindelhastighed ved @

_ 1000V
T neD
- 1000 x 100

~ in-1
314 % 56 569 (min~")

Kraevet periode for at spindlen kan
rotere en gang

__60

= 569 1 (sek)

For at suspendere programudfarel-
sen ved bunden af rillen, i mere end
én spindelomdrejning, bestemmes

opholdsperioden til 0.2 sekunder.

s

Starting spindle 1 in the normal
direction at cutting speed of 100 m/
min

Positioning at @ to move the cutting
tool close to the workpiece at a
rapid traverse rate

Positioning at @), the start point of
grooving at a cutting feedrate

Cutting along path @ — 3@ at a
feedrate of 0.07 mm/rev

Cutting along path ® — @ at a
feedrate of 0.1 mm/rev

Suspending program execution for
0.2 seconds at the bottom of the
groove to allow spindle to rotate one
turn

Spindle speed at @

1000V
neD

_ 1000 x 100

T 3.14 x 56

N =
~ 569 (min")

Period required for the spindle to
rotate one turn

-_60

= 569 1 (sec)

To suspend program execution at
the groove bottom for more than
one turn of the spindle, dwell period

is determined to 0.2 seconds.

@ Det falgende program kan bruges istedet for “G04 U0.2;".
G04 X0.2; eller G04 PO0.2;

The following program may be used instead of “G04 U0.2;".
G04 X0.2; or G04 P0.2;

29 G07.1 (G107) Cylindrisk Interpolation

G07.1 (G107) Cylindrical Interpolation

Med funktionen cylindrisk interpolation, kan programmering for
rilleskeering pa ydersiden af en cylinder udfgres som pa et
plan, ved at omdanne cylinderomkredsen til planet.

Med andre ord, funktionen cylindrisk interpolation lader en
profil pa cylinderomkredsen blive programmeret i profilen pa et
plan.

] BEMERK

Using the cylindrical interpolation function, programming for
grooving on cylinder circumference can be made assuming a
plane by developing the cylinder circumference into the plane.
In other words, the cylindrical interpolation function permits a
profile on the cylinder circumference to be programmed in the
profile on a plane.

] NoTE

Kommandoen G07.1 (G107) kan kun bruges med MC type eller Y-akse
specifikations maskiner. Disse G koder kan ikke bruges pa andre
maskiner.

<Cylindrisk interpolationstilstand>
<Cylindrical interpolation mode>

(G19 WO H0;)
G07.1(G107) C_;

<Cylindrisk interpolationstilstand annuller>
<Cylindrical interpolation mode cancel>

G07.1(G107) CO;

Specificerer ZC planet for bearbejdning.

Specificerer ZX planet for bearbejdning.

The G07.1 (G107) command can be used only with the MC type or
Y-axis specification machines. With the models other than MC
specifications and Y-axis specifications, these G codes cannot be
used.

Specifies the ZC plane for machining.

Specifies the ZX plane for machining.
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* GO7.1(G107) oo Kalder cylindrisk interpolationstilstand. Calls the cylindrical interpolation mode.
s Specificerer arbejdsstykkets radius (rille- Specifies the radius of the workpiece

bund).

] BEMERK

(groove bottom).

] NoTE

1.

1, J og K kan ikke bruges til at definere en bue i cylindrisk
interpolationstilstand.

Cirkuleer bueradius skal specificeres med R. Enheden for R
kommandoen er “mm”.

G02 Z_ C_ R4.0; (radius 4 mm)

Hulbearbejdning pakket cyklus (G83 - G85, G87 - G89) kan ikke
specificeres i cylindrisk interpolationstilstand.

Hvis cirkuleer interpolation eller veerktgjsradius offset er
specificeret i cylindrisk interpolationstilstan, er det nadvendigt at
specificere et ZC plan for bearbejdning.

For at udfgre veerktgjsradius offset-funktionen i cylindrisk
interpolationstilstand, annuller veerktgjsradius offset-funktionen far
du kalder cylindrisk interpolationstilstand og specificer
veerktgjsradius offset-funktionen efter at have kaldt cylindrisk
interpolationstilstand.

Det er ikke muligt at udfere positionering ved hgj hastighed i
cylindrisk interpolationstilstand. For at udfere positionering ved hgj
hastighed, skal den cylindriske interpolationstilstand annulleres.

Det er ikke muligt at specificere et arbejdskoordinatsystem (G50,
G54 - G59), et lokalkoordinatsystem (G52), og et
maskinkoordinatsystem (G53) i cylindrisk interpolationstilstand.
Det er ikke muligt at specificere kommandoen G07.1 (G107) i
positioneringstilstand (G00).

Med spindeldok 2 specifikationsmaskinen, kan funktionen
cylindrisk interpolation ogsa bruges pa spindel 2 siden. Hvis
funktionen cylindriske interpolation bruges i driften af spindel 2, sa
veer opmaerksom pa “+/-”" retningen pa Z- og C-akserne.

Q:J Vedrgrende “+/-" retning for Z- og C-aksen, se “Beskrivelse af

aksebeveegelse ved programmering” (side 45).

Eksempel:

Programmering med G07.1 (G107)

= [].
Y

Rilledybde 5 mm
Groove Depth 5 mm

Fig. 1
Fig. 1

1. In the cylindrical interpolation mode, |, J and K cannot be used to
define an arc.
Circular arc radius must be specified using R. The unit of R
command is “mm”.
G02 Z_ C_ R4.0; (radius 4 mm)

2. In the cylindrical interpolation mode, hole machining canned cycle
(G83 - G85, G87 - G89) cannot be specified.

3. If circular interpolation or tool radius offset is specified in the
cylindrical interpolation mode, it is necessary to specify the ZC
plane for machining.

4. To execute the tool radius offset function in the cylindrical
interpolation mode, cancel the tool radius offset function before
calling the cylindrical interpolation mode and specify the tool radius
offset function after calling the cylindrical interpolation mode.

5. Itis not possible to execute positioning at a rapid traverse rate in
the cylindrical interpolation mode. To execute positioning at a
rapid traverse rate, the cylindrical interpolation mode must be
canceled.

6. Itis not possible to specify a work coordinate system (G50, G54 -
G59), a local coordinate system (G52), and a machine coordinate
system (G53) in the cylindrical interpolation mode.

7. ltis not possible to specify the G07.1 (G107) command in the
positioning mode (G00).

8. With the headstock 2 specification machine, the cylindrical
interpolation function can also be used on the spindle 2 side. If the
cylindrical interpolation function is used in the operation at spindle
2, pay attention to the “+/-" direction of the Z- and C-axes.

Q:J Concerning the “+/-" direction of the Z- and C-axis, refer to
“Expressing Axis Movement in Programming” (page 45).

Example:
Programming using G07.1 (G107)

8 N—
T C
1000 R4 ||
I
200° /‘ *® A
‘ R4
360°
| R4
v d
N B

Fig. 2
Fig. 2
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1. Fig. 2 er en udvikling af Fig. 1. Vinklen i Fig. 2 indikerer den vinkel
der laves pa centeret af cylinderen, som vist i Fig. 3.

2. Kommandopunktet for cylindrisk interpolation fas fra udviklingen af
omkredsen af den cylindriske form (Fig. 2).

3. Udviklingen af den cylindriske omkreds (Fig. 2) er givet i ZC planet.

4. Kommandopunktet for formen i Fig. 2 udtrykkes af @ i Fig. 4.

Efter at have valgt cylindrisk interpolationstilstand med
kommandoen G07.1 (G107), specificeres
kommandopunkterne e i raekkefalge.

1. Fig. 2 is a development of Fig. 1. The angle in Fig. 2 indicates the
angle made to the center of the cylinder as shown in Fig. 3.

2. Command point for cylindrical interpolation is obtained from the
development of the circumference of the cylindrical shape (Fig. 2).

3. The development of the cylinder circumference (Fig. 2) is given in
the ZC plane.

4. Command points of the shape in Fig. 2 are expressed by e in Fig.
4.

After selecting the cylindrical interpolation mode with the G07.1
(G107) command, specify the command points e in order.

0  _ Z-Akse (mm)
"~ Z-Axis (mm)
C1
100 (A)
C2
. Kommandopunkt
i * Command Point
C3 —-— : Bane for Veerktgjscenter
— 200 (B) Path of the Tool Center
— C4
Hvert hjgrne: R4
Each Corner: R4 ‘
: . 360
\)
) C-akse (°)
Fig. 4 e (O
Fig. 4 C-axis (°)
Kommandoveerdier for @ til 40 i Fig. 4 er vist nedenfor. Command values of @ to @0 in Fig. 4 are indicated below.
Kommandopunkt o
Command Point Z (mm) ce
® -10
@ -10 c1
® -14 100
@ -36 100
® -40 c2
® -40 c3
@ -36 200
14 200
©) -10 c4
-10 360

Det er muligt at oprette et program, hvis veerdierne C1 - C4 er
kendt.

Radius for hjgrnerne i veerktgjsbanen er 4.0 mm.

Find ferst veerdierne C1 - C4 i “mm” for du finder dem i vinkler
(°)-

For denne udregning bar A (100°) og B (200°) omregnes til
“mm”.

Arbejdsstykkets omkreds:

$100 x m = 314.1593 (mm)

Dette betyder at 314.1593 (mm) svarer til 360°.

It is possible to create a program if values C1 - C4 are known.

The radius of corners in the tool path is 4.0 mm.

First obtain the values C1 - C4 in “mm” before obtaining them
in angles (°).

For this calculation, A (100°) and B (200°) should be converted
into “mm”.

Circumference of the workpiece:

$100 x 7 = 314.1593 (mm)

This means 314.1593 (mm) corresponds to 360°.
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or. 100 _ or. 100 _
A (100°): 314.1593 x = 87.266 (mm) A (100°): 314.1593 x = 87.266 (mm)
360 360
on. 200 _ or. 200 _
B (200°): 314.1593 x 360 - 174.533 (mm) B (200°): 314.1593 x 360 174.533 (mm)
40 _\10 0 _ Z-Akse (mm) -0 7\10 0 _ Z-Akse (mm)
‘ "~ Z-Axis (mm) ‘ 7 Z-Axis (mm)
| |
C1 95.416
- 87.266 - 100 (A)
(- c2 (- 104.583
\ \
L L
C3 195.416
- 174.533 = 200 (B
ﬂ\ c4 W 304.584
\ \
‘ 314.1593 ‘ 360
Y \/
C-Akse (mm) C-Akse (°)
C-Axis (mm) C-Axis (°)
Fig. 5 Fig. 6
Fig. 5 Fig. 6

Beregn derefter veerdierne C1 - C4 i “mm”.

C1: 87.266 — 4 = 83.266 (mm)

C2: 87.266 + 4 = 91.266 (mm)

C3: 174.533 — 4 =170.533 (mm)

C4: 174.533 + 4 = 178.533 (mm)

For cylindrisk interpolation er det ngdvendigt at specificere
C-akseveerdier i vinkler.

Omregn C1 - C4 til enheden “°” (vinkel).

C1: 360°: 314.1593 (mm) = C1: 83.266 (mm)
C1=95.416°

Cc2: 360°: 314.1593 (mm) = C2: 91.266 (mm)
C2=104.583°

C3: 360°: 314.1593 (mm) = C3: 170.533 (mm)
C3=195.416°

C4: 360°: 314.1593 (mm) = C4: 178.533 (mm)
C4 =204.584°

(OX K

N1;

M45;

G28 HO;

G00 T0101;

G97 S100 M13;

Next, calculate values C1 - C4 in “mm”.

C1: 87.266 — 4 = 83.266 (mm)

C2: 87.266 + 4 = 91.266 (mm)

C3: 174.533 — 4 =170.533 (mm)

C4: 174.533 + 4 = 178.533 (mm)

For cylindrical interpolation, it is necessary to specify the
C-axis value in angles.

Convert C1 - C4 into the unit of “°” (angle).

X115.0 Z-10.0 S500;

G98 G01 X100.0 F50;

Positionering til det punkt hvor rille-
skeeringen starter

Start pa rilleskaering
Fremfaringsraten er 50 mm/min,
specificeret i G98 (fremfaring pr.
minut) tilstanden.

Positioning to the point where
grooving is started

Starting of the grooving
Feedrate is 50 mm/min, specified in
the G98 (feed per minute) mode.



G FUNKTIONER

78 G FUNCTIONS

GIIO WO HO; ... cceeee e e e e e e s me e e e Valg af bearbejdningsplan (ZC pla-
net)

Nar du specificerer cirkuleerer kom-
mandoer (GO02 eller GO3) mellem
rotationsaksen (C-aksen) og den
linezere akse (Z-aksen) i cylindrisk
interpolationstilstand, er det nagd-
vendigt at vaelge et plan.

Hvis der ikke kraeves beveaegelse i
Z- og C-akserne, sa specificer som
“G19 WO HO;”. Dette er ngdvendigt
fordi Z- og C-aksekommandoer skal
specificeres efter kommandoen
G19.

Kalder cylindrisk interpolationstil-
stand

Da arbejdsstykkets diameter (rille-
bund) er 100 mm, er cylinderradius
50 mm.

GO07.1(G107) C50.0; ...eeerreeereersenerarenessssessssesesannes

CO5.416; et Bearbejdning udfgres ved at syn-
kronisere spindelrotation (C-akse
indeksering) og Z-akse beveegelse
indtil cylindrisk interpolationstil-

stand annulleres.

G02 Z-14.0 C100.0 R4.0;
G01 Z-36.0;

G03 Z-40.0 C104.583 R4.0;
G01 C195.416;

G03 Z-36.0 C200.0 R4.0;
G01 Z-14.0;

G02 Z-10.0 C204.584 R4.0;
G01 C360.0;

GO07.1(G107) CO; ....oevereerirnre e s Annullerer cylindrisk interpolations-

Selecting the machining plane (ZC
plane)

When specifying circular command
(G02 or G03) between the rotary
axis (C-axis) and linear axis (Z-axis)
in the cylindrical interpolation mode,
it is necessary to select a plane.

If the Z- and C-axis movements are
not required, specify as “G19 W0
HO;”. This is necessary because Z-
and C-axis commands must be
specified after the G19 command.

Calling the cylindrical interpolation
mode

As the diameter of the workpiece
(groove bottom) is 100 mm, the
cylinder radius is 50 mm.

Machining is carried out by
synchronizing spindle rotation
(C-axis indexing) and Z-axis
movement until canceling the
cylindrical interpolation mode.

Canceling the cylindrical

tilstand interpolation mode
X115.0;
G00 G99 X200.0 Z100.0 MO05;
G18 M46;
MO1;
2-10 G12.1 (G112) Polaer Koordinatinterpolation (Notbearbejdning),

G13.1 (G113) Polaer Koordinatinterpolation Annuller
G12.1 (G112) Polar Coordinate Interpolation (Notching),
G13.1 (G113) Polar Coordinate Interpolation Cancel

X-Akse

T~
X-Axis

//f "/ =

\x&((‘

¢
E{\\
& \~
5

“Ridsning” betyder at skzere i arbejdsstykets flade, for at danne

“Notching” means cutting the workpiece face to make a

en profil.

Nar du har startet rotationsveerktgjet, sa specificer
kommandoen G12.1 (G112) for at veelge poleer koordinat
interpolationstilstand.

Det er muligt at synkronisere spindelomdrejningen (langsom
hastighed) med rotationsveerktgjets X-akse fremfaringsrate i
poleer koordinat interpolationstilstand.

contoured shape.
After starting the rotary tool, specify the G12.1 (G112)
command to select polar coordinate interpolation mode.

Itis possible to synchronize the spindle revolution (slow speed)
with X-axis feedrate of the rotary tool in the polar coordinate
interpolation mode.
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1. Kommandoerne G12.1 (G112) og G13.1 (G113) kan kun bruges
med MC type eller Y-akse specifikations maskiner.

2. | poleer koordinat interpolationstilstand, ber veerdier pa X-aksen
specificeres i diameter og C-akse veerdier bgr specificeres i “mm” i
radius, ikke i “” (vinkel).

3. Kommandoerne G12.1 (G112) og G13.1 (G113) skal specificeres i
en blok uden andre kommandoer.

4. Nar der udfgres en bueskeering i poleer koordinat
interpolationstilstand, bestemmes adresser, der skal indikere
buens radius, i henhold til navnet pa den linezere akse.

Hvis X-aksen bruges som den linezere akse:

Da cirkulaer interpolation antages at skulle udfgres i XY planet,
bruges adresserne | og J til at specificere buens radius.
(Standardindstilling)

Hvis Y-aksen bruges som den linezere akse:

Da cirkuleer interpolation antages at skulle udfgres i YZ planet,
bruges adresserne J og K til at specificere buens radius.

Hvis Z-aksen bruges som den lineaere akse:

Da cirkuleer interpolation antages at skulle udfgres i ZX planet,
bruges adresserne | og K til at specificere buens radius.
Bemeaerk at en bueradius kan specificeres med adressen R.

5. | poleer koordinat interpolationstilstand, ma du aldrig eendre
koordinatsystem (G50, G52, G53, G54 - G59, osv.).

6. linterpoleer koordinat interpolationstilstand, kan kommandoen GO0
ikke specificeres. Kun de falgende G koder kan specificeres.
GO01, G02, G03, G04, G40, G41, G42, G65, G66, G67, G9I8, 0g
G99

7. |freeserradius offset-tilstand eller automatisk drejestalsradius
offset-tilstand, kan kommandoerne G12.1 (G112) og G13.1 (G113)
ikke specificeres.

Far du specificerer kommandoerne G12.1 (G112) eller G13.1
(G113), skal freeserradius offset-tilstanden eller automatisk
drejestalsradius offset-tilstanden annulleres.

8. For “X” pa skeermen ‘TOOL GEOMETRY OFFSET’ skal afstanden
indstilles fra centrum af spindel til centrum af et roterende veerktgj
med revolverhovedet returneret til nulpunktet. Ved “R” pa skaermen
‘TOOL GEOMETRY OFFSET’ skal radius for det roterende
veerktgj indstilles.

9. Med spindeldok 2 specifikationsmaskinen, kan funktionen polzer
koordinat interpolation ogsa bruges pa spindel 2 siden. Hvis
funktionen polaer koordinat interpolation bruges pa spindel 2, sa
vaer opmaerksom pa “+/-" retningen pa C-aksen.

@1 Vedrgrende “+/-" retning for Z- og C-aksen, se “Beskrivelse af
aksebeveegelse ved programmering” (side 45).

1.

The G12.1 (G112) and G13.1 (G113) commands can be used only
with the MC type or Y-axis specification machines.

In the polar coordinate interpolation mode, X-axis value should be
specified in diameter and C-axis value should be specified in “mm”
in radius, not in “°” (angle).

The G12.1 (G112) and G13.1 (G113) commands must be specified
in a block without other commands.

When an arc cutting is executed in the polar coordinate
interpolation mode, addresses to indicate the arc radius are
determined according to the axis name of the linear axis.

If the X-axis is taken as the linear axis:

Since circular interpolation is assumed to be executed in the XY
plane, addresses | and J are used to specify the arc radius.
(Default setting)

If the Y-axis is taken as the linear axis:

Since circular interpolation is assumed to be executed in the YZ
plane, addresses J and K are used to specify the arc radius.

If the Z-axis is taken as the linear axis:

Since circular interpolation is assumed to be executed in the ZX
plane, addresses | and K are used to specify the arc radius.
Note an arc radius may be specified using address R.

In the polar coordinate interpolation mode, never change the
coordinate system (G50, G52, G53, G54 - G59, etc.).

In the polar coordinate interpolation mode, the GO0 command
cannot be specified. Only the following G codes can be specified.
G01, G02, G03, G04, G40, G41, G42, G65, G66, G67, G98, and
G99

In the cutter radius offset mode or the automatic tool nose radius
offset mode, the G12.1 (G112) and G13.1 (G113) commands
cannot be specified.

Before specifying the G12.1 (G112) or G13.1 (G113) command,
cancel the cutter radius offset mode or the automatic tool nose
radius offset mode.

For “X” of the ‘TOOL GEOMETRY OFFSET’ screen, set the
distance from the center of spindle to the center of a rotary tool
with the turret returned to the zero point. For “R” of the “TOOL
GEOMETRY OFFSET screen, set the radius of the rotary tool.

With the headstock 2 specification machine, the polar coordinate
interpolation function can also be used on the spindle 2 side. If the
polar coordinate interpolation function is used in the operation at
spindle 2, pay attention to the “+/-" direction of the C-axis.

@1 Concerning the “+/-" direction of the Z- and C-axis, refer to

“Expressing Axis Movement in Programming” (page 45).
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Eksempel:
Programmering med G12.1 (G112) og G13.1 (G113)
Indhak til bearbejdning af et kvadrat pa 50 mm x 50 mm (A
— B —> C > D — E = A) med et 20 mm diameter endebor.

X

20

[OX

N1;

M45;

G28 HO;

G00 T0101;
G97 S100 M13;

X80.0 Z30.0; ..oooeeeiie e

Positionering pa det punkt hvor
indhakningen starter

Example:
Programming using G12.1 (G112) and G13.1 (G113)
Notching to machine 50 mm x 50 mm square (A - B —> C
— D = E — A) using the 20 mm dia. end mill.

$|80
\4
x

Positioning to the point where
notching is started

G98 G01 Z-20.0 F100; ...cocveeeeeceeeeeeeeeeee e
G18;
(3 2 T (< b ) TSR

Skeering til Z-20.0

Kalder poleer koordinat interpolati-
onstilstand

Spindelrotationen synkroniseres
med skaerevaerktgjets fremfg-

Cutting into Z-20.0

Calling the polar coordinate
interpolation mode

The spindle rotates synchronized
with the feedrate of the cutting

ringsrate. tool.

GA2 X50.0; weeeeeiireeee e (O A Skeering i reekkefalgen A - B —  Cutting in the orderof A - B — C
C25.0; oo @B C—>D—-2>E—A -D—-E—A
X500} oo @ c Vedtilgang til punkt A, teendes der In approach to point A, the
C=25.0; it @D fqr den automat!ske drejestalsra- automatlp tool nose radius offset

’ dius offset-funktion. function is turned on.
XB0.0; it ®E
C0; ettt ®A
G40 X100.0; oo @ Annullering af den automatiske Canceling the automatic tool nose

drejestalsradius offset-funktion;
skeereveerktgjet traekkes tilbage til
X100.0.

Annullering af poleer koordinat
interpolationstilstand

radius offset function; the cutting
tool is retracted to X100.0.

Canceling the polar coordinate
interpolation mode

2-11 Valg af bearbejdningsflade G17, G18, G19

G17, G18, G19 Selecting Plane for Machining

Ved udfarelse af en cirkuleer bueskaering, en veerktgjsradius
offset eller boring, er det ngdvendigt at vaelge det plan, hvori
den kaldte funktion skal udfares.

When executing circular arc cutting, a tool radius offset, or
drilling, it is necessary to select the plane in which the called
function is to be executed.
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For drejning vaelges G18 (ZX planet) generelt. For turning, G18 (the ZX plane) is generally selected.

For fraesning specificeres enten G17 eller G19, afheengigt af For milling, specify G17 or G19 depending on whether the

om funktionen skal udfgres pa XY eller YZ planet. function is to be executed on the XY or YZ plane.

+X (U) +X (U)
\ il
Y (V) /
G19 / (| 19 |
—Z (W) <4 sZzW) -z w) <Mz w)
G18 G17 '
/ Y G
I'4
/ +Y (V) +Y (V) \
-X(U) -X(U)
G117 e, XY plan XY plane
[ 3 [ - T ZX plan (valgt nér der taendes for stremmen) ZX plane (selected when power is turned
on)
G19 ., YZ plan YZ plane

m Intruktionsmanual fra fabrikanten af NC enheden m Instruction manual from the NC unit manufacturer

] BEm&RK ] noTE

1. Y-aksen findes kun pa Y-akse specifikations maskiner og 1. The Y-axis is featured on Y-axis specification machines only and
spindeldok 2 findes kun pa spindeldok 2 specifikations maskiner. headstock 2 is featured on headstock 2 specification machines

only.

2. Aksebevaegelseskommandoer pavirkes ikke af planvalg. 2. Axis movement commands are not affected by the plane selection.
G17G02 X_Y_R_F_; G17 GO2 X_Y_R_F_;

G01Z_; G012Z_;
Z-aksen beveaeges uafhaengigt af det valgte plan. The Z-axis moves independently of the selected plane.

3. Nar du specificerer en cirkulzer interpolationskommando (G02, 3. When specifying a circular interpolation command (G02, G03), an
G03), lyder der en alarm (P113) hvis der specificeres et andet plan, alarm (P113) occurs if an axis of other than the plane selected with
end det der er valgt med G17, G18 eller G19. G17, G18, G19 is specified.

4. Dimensionsprogrammering via direkte tegning, affasning, hjgrne 4. Direct drawing dimension programming, chamfering, corner R,

R, gentagende pakkede cykler og simple pakkede cykler (G90, multiple repetitive canned cycles, and simple canned cycles (G90,
G92, G94) er kun aktiveret pa ZX planet. Hvis disse funktioner G92, G94) are enabled only on the ZX plane. Specifying these
specificeres pa andre planer, medfgrer det en alarm (P113). functions on other planes causes alarm (P113).

2-12 G22 Kontrolfunktion for lagret slag TIL,

G23 Kontrolfunktion for lagret slag FRA (Option)
G22 Stored Stroke Check Function ON,
G23 Stored Stroke Check Function OFF (Option)
Nar G22 kommandoen udfares, vil der blive vist en When G22 command is executed, if a cutting tool enters to the

alarmbesked pa skaermen, samtidig med at maskinen stopper,  pre-defined zone, the alarm message is displayed on the
hvis skeereveerktgjet kommer ind i et foruddefineret omrade. screen and the machine stops.
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G22 tilstanden kan annulleres ved at udfgre G23

kommandoen.

Indstil forbudsomradet, med G22 kommandoen, for at
eliminere interferens mellem skeereveerktgjet og
spaendepatronen, eller et arbejdsstykke.

] BEm&RK

command.

] NoTE

The G22 mode can be canceled by executing the G23

To eliminate interference between the cutting tool and the
chuck or a workpiece, set the tool entry prohibition zone using
the G22 command.

Forbudsomradet, etableres “udenfor” eller “indenfor” det specificerede

omrade.

“Udenfor” er standard og “indenfor” er et tilvalg.

G22X Y _Z |I_J K ;
G23;
« X, Y,Z

/\ FORSIGTIG

Nar du bruger kontrolfunktionen for gemte slag, ber du
altid udfere en nul returdrift pa maskinen efter at have
taendt for strammen, ellers vil funktionen ikke vaere gyldig.

[Maskinskade]
] BEM&ERK

specified zone.

. Startpunkt for forbudsomradet.

Brug afstanden fra maskinens nulpunkt til at
definere omradet. Dvs. specificer koordinat-
veerdierne i det maskinkoordinatsystem der
vises pa skaermen. Bemaerk at en radial-
veerdi bgr specificeres med adressen X.

. Slutpunkt for forbudsomradet.

Brug afstanden fra maskinens nulpunkt til at
definere omradet. Dvs. specificer koordinat-
veerdierne i det maskinkoordinatsystem der
vises pa skaermen. Bemeerk at en radial-
veerdi bgr specificeres med adressen |.

<Veerktgjets forbudsomrade>
<Tool Entry Prohibition Zone>

The tool entry prohibition zone is established “outside” or “inside” the

“Outside” is standard and “inside” is optional.

Start point of the tool entry prohibition zone.
To define the zone, use the distance from
the machine zero point. That is, specify the
coordinate values in the machine coordinate
system which are displayed on the screen.
Note that a radial value should be specified
with address X.

End point of the tool entry prohibition zone.
To define the zone, use the distance from
the machine zero point. That is, specify the
coordinate values in the machine coordinate
system which are displayed on the screen.
Note that a radial value should be specified
with address I.

/\ cAUTION

When using the stored stroke check function, always
execute a machine zero return operation after switching
the power ON, otherwise the function will not be valid.

[Machine damage]

] NoTE

1. Adressen Y(V) kan kun specificeres med Y-akse specifikationer. 1.

2. De felgende begreensninger geelder nar du specificerer veerdier for 2.
X, Y, Z,1,J og K til en G22 kommando.

« X>1,Y>J, Z>K(X: |radius)

e X=1>2mm,Y-J>2mm,Z-K>2mm (X: |radius)
For at indstille omradet som illustreret nedenfor, for eksempel:

* X100.0>180.0
* Z-40.0 > K-80.0

(180.0, J-20.0, K-80.0)

// ...........

(X100, Y20.0, Z-40.0)

+Y

Address Y(V) can be specified with Y-axis specifications only.
When specifying the values for X, Y, Z, |, J, and K for a G22
command, the following restrictions apply.

e X>1,Y>J,
e X=1>2mm,Y-J>2mm,Z-K>2mm (X: Inradius)
To set the zone as illustrated below, for example:

Z>K (X: Inradius)

+X

+Z

- 100.0 - (80.0) = 20.0 > 2 mm
- —40.0 - (-80.0) = 40.0 > 2 mm
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Forbudsomradet, etableres “udenfor” eller “indenfor” det
specificerede omrade.

af indstillingen for parameter nr. 1300.0.
4. Kommandoerne G22 og G23 skal specificeres i en blok uden

andre kommandoer.

kommandoen, etableres forbudsomradet ikke.

* Huvis veerdierne for adresserne X, Z, | og K alle er “0”, indstilles
hele omradet som forbudsomrade, hvis den etableres “udenfor”

det specificerede omrade (standard). Hvis forbudsomradet
etableres “indenfor” det specificerede omrade (valgfrit),
etableres omradet ikke.

» Hyvis veerdierne for adresserne X, Z, | og K ikke er “0”, etableres

forbudsomradet ikke.

6. Forbudsomradet, specificeret med G22, indstilles i parametre.
Veerdien der er indstillet i parametre mistes ikke - selv hvis der
slukkes for strgammen.

Specificer G23 for at annullere de veerdier der er indstillet for
parametre med G22.

@ Hvis der kommer et skeereveerktgj ind i det forbudsomréade du
specificerede med G22, vil der blive vist en alarm, og maskinen
stopper.
| sddanne tilfeelde, kan skaereveaerktgjet kun bevaeges i den
modsatte retning i forhold til den sidste bevaegelse.
Alarmtilstanden kan ryddes ved at trykke pa (RESET) pa
betjeningspanelet, efter at have flyttet skeereveerktgjet udenfor
forbudsomréadet.

Eksempel:
Programmering med G22 og G23
For at indstille omradet som illustreret nedenfor.

Om forbudsomradet indstilles “udenfor” eller “indenfor” bestemmes

Hvis de samme veerdier indstilles for “X_ Z_" og “I_ K_” efter G22

The tool entry prohibition zone is established “outside” or “inside”
the specified zone.

3. Where the tool entry prohibition zone is set “outside” or “inside” is

determined by the setting for parameter No. 1300.0.

4. The G22 and G23 commands must be specified in a block without

other commands.

If the same values are set for “X_ Z_" and “|_ K_" following the G22

command, the tool entry prohibition zone is not set.

» If the values of addresses X, Z, |, and K are all “0”, the entire
area is set as the tool entry prohibition zone if the tool entry
prohibition zone is established “outside” the specified zone
(standard). If the tool entry prohibition zone is established
“inside” the specified zone (option), the tool entry prohibition
zone is not established.

« If the values of addresses X, Z, |, and K are not “0”, the tool entry
prohibition zone is not established.

6. Tool entry prohibition zone specified with G22 is set in parameters.

The value set in parameters are not lost even if the power is turned
off.
To cancel the values set for parameters with G22, specify G23.

@ If a cutting tool enters the tool entry prohibition zone specified with

G22, an alarm is displayed on the screen and the machine stops.

In this case, the cutting tool can be moved only in the opposite
direction in which the cutting tool has been moved.

The alarm state can be cleared by pressing the | /| (RESET) key
on the operation panel after moving the cutting tool outside the tool
entry prohibition zone manually.

Example:
Programming using G22 and G23
To set the zone as illustrated below.

(X100.0, Y20.0, Z-40.0)

+X
+Z )
(180.0, J-20.0, K-80.0)
+Y
O1;
N1;
GO0 G28 UO WO ... Maskin nulretur for X- og Z-akserne Machine zero return of the X- and

Z-axes

G22 X100.0 Y20.0 Z-40.0 180.0 J-20.0 K-80.0; ..... Opseetning af forbudsomradet som  Setting the tool entry prohibition

illustreret ovenfor

zone as illustrated above

G50 S2000;
GO00 T0101;
Bearbejdningsprogram Machining program
[ PR Annullering af forbudsomradet Canceling the tool entry prohibition

zone
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2-13 G27 Nul (Referenceposition) Returkontrol

G27 Zero (Reference Position) Return Check

Ved specifikation af G27-kommandoen, hvor den specificerede
akse returneres til nulpunktet, taeendes den tilsvarende
statusindikator, s man kan kontrollere, at aksen er vendt
tilbage til nulpunktet. Hvis man for eksempel opretter et
program, hvor den specificerede akse starter fra
maskinnulpunktet og vender tilbage til maskinnulpunktet, kan
returnering af aksen til maskinnulpunktet kontrolleres efter
udfgrelsen af programmet.

G27 X(U)_Y(V)_Z(W)_P1(P2, P3, P4);

Nulreturkontrol

Angivelse af de akser, der skal returneres til
nulpunktet (absolut kommando)

On specification of the G27 command, when the specified axis
is returned to the zero point, the corresponding status indicator
is illuminated, allowing you to check if the axis has returned to
the zero point. For example, if a program in which the specified
axis starts from the machine zero point and returns to the
machine zero point is created, the return of the axis to the
machine zero point can be checked after executing the
program.

Zero return check

Specifying the axis to be returned to the zero
point (absolute command)

Specifying the axis to be returned to the zero
point (incremental command)

Machine zero return check
Second zero return check
Third zero return check
Fourth zero return check

U, VW e, Angivelse af de akser, der skal returneres til
nulpunktet (trinvis kommando)

Pl s Kontrol maskin nulretur

P2 s Kontrol anden nulretur

P3 Kontrol tredje nulretur

P4 oo Kontrol fierde nulretur

E:I BEMARK E:I NOTE

1. Hvis P-kommandoen udelades, antages det, at der er specificeret
en kontrol maskin nulretur-kommando.

2. Antallet af akser, der kan kontrolleres nulpunktretur for paA samme
tid, afheenger af antallet af akser, der kan kontrolleres pa samme
tid.

3. Der opstar en alarm (P434), hvis nulpunktet ikke er naet, efter at
kommandoen er afsluttet.

1. If the P command is omitted, it is assumed that a machine zero
return check command is specified.

2. The number of axes whose zero point returns can be checked
simultaneously depends on the number of axes which can be
controlled simultaneously.

3. Analarm (P434) occurs if the zero point is not reached after the
command is completed.

214
(Referenceposition) Retur

G28 Maskinnulpunkt (Referenceposition) Retur, G30 Anden (Tredje eller Fjerde) Nulpunkt

G28 Machine Zero (Reference Position) Return, G30 Second (Third or Fourth) Zero (Reference

Position) Return

Kommandoen G28 eller G30 bruges til at returnere de akser,
der er specificeret i den samme blok, til maskinens nulpunkt,
eller det andet (tredje eller fijerde) nulpunkt, efter at have
positioneret dem ved de specificerede punkter ved hgj
hastighed.

Disse kommandoer bruges hvis veerktgjet og/eller
veerktgjsholderen kan komme i kontakt med arbejdsstykke,
spandepatron eller emneholderen mens revolverhovedet
drejer, til montering/afmontering af arbejdsstykker, eller for at
fierne span.

1. Maskinnulpunkt
Machine zero point

G28 X(U)_Y(V)_Z(W)_;

2. Andet nulpunkt
Second zero point

G30 X(U)_ Y(V)_Z(W)_;

The G28 or G30 command is used to automatically return the
axes specified in the same block to the machine zero point or
the second (third or fourth) zero point after positioning them to
the specified intermediate point at a rapid traverse rate.

These commands are used if the tool and/or tool holder may
interfere with the workpiece, chuck, or fixture while the turret is
rotating, for mounting/removing a workpiece, or for removing
chips.
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3. Tredje og fjerde nulpunkt
Third and fourth zero point

G30 P3(P4) X(U)_Y(V)_

@
)
o
0
w

@
w
o
)
~

Z(W)_;

Kalder maskin nulreturntilstand.

Kalder anden nulreturtilstand (Koordinat-
veerdierne for andet nulpunkt, skal indstilles
for parameter nr. 2038.)

Kalder tredje nulreturtilstand (Koordinatveer-
dierne for tredje nulpunkt, skal indstilles for
parameter nr. 2039.)

Kalder fierde nulreturtilstand (Koordinatveer-
dierne for fjerde nulpunkt, skal indstilles for
parameter nr. 2040.)

Specificerer de akser der skal returneres til
maskinens nulpunkt eller, det andet, tredje
eller fierde nulpunkt. (absolut kommando)

] BEm&RK

Calls the machine zero return mode.

Calls the second zero return mode. (The
second zero point coordinate values must
be set for parameter No. 2038.)

Calls the third zero return mode. (The third
zero point coordinate values must be set for
parameter No. 2039.)

Calls the fourth zero return mode. (The
fourth zero point coordinate values must be
set for parameter No. 2040.)

Specifies the axes to be returned to the
machine zero point or, the second, third, or
fourth zero point. (absolute command)

] NoTE

Talveerdier specificeret i de folgende adresser X,
Y og Z indikerer koordinatveerdierne for
middelpunktet.

Specificerer de akser der skal returneres til
maskinens nulpunkt eller, det andet, tredje
eller fierde nulpunkt. (trinvis kommando)

] BEMERK

Numeric value specified following addresses X, Y
and Z indicates the coordinate value of the
intermediate point.

Specifies the axes to be returned to the
machine zero point or, the second, third, or
fourth zero point. (incremental command)

] NoTE

Talveerdier specificeret i de falgende adresser U,
V og W indikerer koordinatveerdierne for

Numeric value specified following addresses U, V,
and W indicates the coordinate value of the

middelpunktet.

] BEM&ERK

intermediate point.

] NoTE

Adressen Y(V) kan kun specificeres med Y-akse specifikationer.

/\ FORSIGTIG

1. Nar du returnerer aksen til maskinens nulpunkt, eller
det tredje eller fjerde nulpunkt, fra de aktuelle
positioner, med kommandoen G28 eller G30, sa brug
tilveekstkommandoer sasom “G28 U0 VO WO0;”. Hvis
den absolutte kommando, sasom “G28 X0 Y0 Z0;”
specificeres, bevager akserne sig forst til
arbejdsstykkets nulpunkt, for de vender tilbage til
maskinens nulpunkt eller det andet, tredje eller fjerde
nulpunkt, og dette kan medfare interferens.

2. Specificer altid “G330” for at returnere pinol/
spindeldok 2 (B-akse) til nulpunktet.
Hvis “G28 B0” kommandoen specificeres, returnerer
B-aksen til maskinens nulpunkt via arbejdsstykkets
nulpunkt. Aksen kan bevage sig i en uforventet
retning, og kan skabe interferens.

Address Y(V) can be specified with Y-axis specifications only.

/\ cAuUTION

1. When returning the axis to the machine zero point or
the second third or fourth zero point from the present
positions by using G28 or G30 command, use
incremental command such as “G28 U0 VO WO0;”. If the
absolute command such as “G28 X0 YO0 Z0;” is
specified, the axes first move to the workpiece zero
point before returning to the machine zero point or the
second, third or fourth zero point and this may cause
interference.

2. Always specify “G330” to return the tailstock/
headstock 2 (B-axis) to the zero point.
If the “G28 B0” command is specified, the B-axis
returns to the machine zero point via the workpiece
zero point. The axis may move in an unexpected
direction and may cause interference.

215 Spring funktion over G31

G31 Skip Function

Nar G31 er specificeret, bevaeger akserne sig langs en lige
linje som ved G01-kommandoen. Hvis overspringssignalet
indtastes eksternt i G31-tilstand, stoppes den nuveerende
beveegelse, og programmet gar til den naeste blok og ser bort
fra den tilbagevaerende afstand.

Overspringsfunktionen bruges til at male arbejdsemnets
dimension.

When G31 is specified, the axes move along a straight line
same as the GO1 command. If the skip signal is input externally
during the G31 mode, current movement is stopped and the
program advances to the next block ignoring the remaining
distance.

The skip function is used to measure the workpiece dimension.
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@ G31 bruges ikke i programmer til almindelig bearbejdning.

G31 X(U)_Z(W)_F_;

X(U), Z(W) e eee e
( ) ( ) slutpunkt

Eksempel:
Som vist nedenfor varierer aksebevaegelserne efter
overspringssignalinput i henhold til dimensioneringsmodus
(trinvis eller absolut) for den blok, der fglger blokken G31.

1. | trinvis tilstand
G31 W100.0 F100;

U50.0;

Overspringssignal blev indleest her.

Skip signal was input here. 50.0

X

100.0

2. | absolut tilstand
G31 Z200.0 F100;

X100.0;

X100.0

Overspringssignal blev indleest her.
Skip signal was input here.

x

3. | absolut tilstand for 2 akser
G31 Z200.0 F100;

X100.0 Z300.0;

X

A
Overspringssignal blev indleest her.
Skip signal was input here.

100 (100, 300)
} } } »>Z
100 200 300
Eﬂ BEMAERK

Koordinatvaerdier for bevaegelsens

Fremfgringshastighed (mm/min)

— > 7200.0

@ G31 is not used in the ordinary machining program.

Coordinate values of the end point of
movement

Feedrate (mm/min)

Example:

As shown below, axis movements after input of the skip
signal varies according to the dimensioning mode
(incremental or absolute) of the block following the G31
block.

1. Inincremental mode

G31 W100.0 F100;
U50.0;

Aktuel bevaegelse
Actual Motion

_____ Beveegelse uden overspringssignal
Motion without Skip Signal

2. In absolute mode
G31 Z200.0 F100;

X100.0;

Aktuel bevaegelse

Actual Motion

Bevaegelse uden overspringssignal
Motion without Skip Signal

3. In absolute mode for 2 axes
G31 Z200.0 F100;

X100.0 Z300.0;

Aktuel beveegelse
Actual Motion

Beveegelse uden overspringssignal
Motion without Skip Signal

] NoTE

1. Hvis adresse F ikke er specificeret, anvendes den
fremfgringshastighed, der er indstillet i parameter nr. 1174.

2. Der anvendes ikke automatisk acceleration/deceleration i
G31-blokken.

3. Fremferingshastighed override ugyldig i G31-tilstand og fastszettes
til 100%.

1. If address F is not specified, the feedrate set in the parameter No.
1174 is applied.

2. Inthe G31 block, automatic acceleration/deceleration is not
applied.

3. Inthe G31 mode, the feedrate override is invalid and fixed at
100%.
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4. Provekgrselsfunktionen er ugyldig i G31-tilstand.

5. Da G31 er en engangs G-kode, er den kun gyldig i den
specificerede blok.

6. Hvis overspringssignalet indleeses i begyndelsen af G31, afsluttes
G31-kommandoen gjeblikkeligt. Hvis overspringssignalet ikke
indlaeses fgr slutningen af G31-blokken, fuldfgres
G31-kommandoen, nar aksebevaegelseskommandoen er fuldfert.

7. Hvis G31 specificeres i veerktgjsradiusforskydningsmodus, vises
en alarmmeddelelse (P608).

8. Nar adresse F ikke er specificeret, og “0” er indstillet i parameter
nr. 1174, og alarm (P603) opstar.

9. Nar maskinlasfunktionen er gyldig, og kun Z-aksen er angivet,
ignoreres overspringssignalet, og programmet udfgres frem til den
sidste blok.

4. Inthe G31 mode, the dry run function is invalid.
5. Since G31 is one-shot G code, it is valid only in the specified block.

6. If the skip signal is input at the beginning of G31, the G31
command is completed immediately. If the skip signal is not input
until the end of the G31 block, the G31 command is completed
when the axis movement command is completed.

7. If G31 is specified in the tool nose radius offset mode, an alarm
(P608) occurs.

8. When address F is not specified and “0”is set in the parameter No.
1174, and alarm (P603) occurs.

9. When the machine lock function is valid and only Z-axis is
specified, the skip signal is ignored and the program is executed
up to the last block.

2-16
G32 Tapping (at Center of Spindle)

G32 Gevindskaering med Tap (ved Spindelens Centrum)

G32 kommandoen bruges til at udfgre en
gevindskaeringscyklus, ved spindlens centrum (arbejdsstykke).

/\ FORSIGTIG

Afhangigt af gevindskarets laengde, kan der opsta skade
pa veerktojet mens Z-aksen venter pa spindlens “en
omdrejning” signal ved hullets bund. | sddanne tilfelde
kan du lade Z-aksen vende tilbage uden ferst at vente pa
“en omdrejning” signalet, ved at satte parameter nr.
1270.6 til 1. Der er dog behov for ekstra opmarksomhed
ved specificering af vedvarende G32 for gevindskaring.
Det kan anbefales at bruge en synkroniseret
gevindskaringscyklus til gevindskaering ved spindlens
centrum.

(] BEm&ERK

The G32 command is used to execute a tapping cycle at the
center of the spindle (workpiece).

/\ cAuUTION

Depending on the length of the tapper, damage to the tool
may occur as the Z-axis waits for the spindle “one
revolution” signal when at the bottom of the hole. In this
case, setting parameter No. 1270.6 to 1 enables the Z-axis
to return movement without waiting for the “one
revolution” signal. However, extra care is required when
specifying G32 continuously for threading operations. A
synchronized tapping cycle is recommended for tapping
at the spindle center.

] noTE

Der ber bruges et gevindskeer, nar der udfares gevindskeering ved at
specificere G32 kommandoen.

G322Z(W)_F_;
* G32 Kalder gevindskeeringsfunktionen.
® Z e
lutpunktet.
e W o
punktet til slutpunktet for gevindskeeringen.
F s Specificerer afstand pa det gevind der skal

skaeres (mm).

/\ FORSIGTIG

|
Der bruges et gevindskeer til gevindskaeringscykler kaldet

af G32. | sadanne tilfalde, foretages returbevagelsen for
Z-aksen, fra bunden af det bearbejdede hul, med
gevindskaeret udstrakt. Positionen hvor Z-aksen nar til i
returnbevaegelsen, skal derfor bestemmes med
opmarksomhed pa den udstrakte lzengde pa
gevindskaret.

[Kollision eller interferens mellem skaerevaerktgjer og et
arbejdsstykke/Maskinskade]

] BEMERK

A tapper should be used when executing tapping by specifying the G32
command.

Calls the tapping operation.

Specificerer Z-koordinatvaerdien for gevinds- Specifies the Z-coordinate of the tapping

end point.

Specificerer afstanden og retningen fra start- Specifies the distance and direction from the

start point to the end point of tapping.
Specifies the pitch of thread to be cut (mm).

/\ cAuUTION

|
For the tapping cycle called by G32, a tapper is used. In
this case, the return movement of the Z-axis from the
bottom of the machined hole is made with the tapper
extended. Therefore, the position where the Z-axis
reaches in the return movement must be determined
taking into consideration the extending length of the
tapper.

[Collision or interference of cutting tools and a workpiece/
Machine damage]

] NoTE

1. Spindelhastigheden skal holdes konstant under udfgrelsen af
gevindskaeringen. Specificer derfor G97 kommandoen for at holde
spindelhastigheden konstant.

1. The spindle speed must be kept constant during the execution of a
tapping cycle. Therefore, specify the G97 command to keep
spindle speed constant.
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2. Under udfgrelsen af en gevindskaeringscyklus kaldt af G32, er
fremfaringsrate override og spindelhastighed override fastsat til
100% fordi en fikseret gevindstigning ikke kan stoppes hvis
fremfgringsraten eller spindelhastigheden sendres under
gevindskeeringen.

3. Cyklen stopper ikke fgr Z-aksen vender tilbage til det specificerede
returpunkt, selv ikke hvis der trykkes pa automatisk drift knappen
[STOP] (Stop) under udfgrelsen af gevindskaeringscyklen.

4. | en gevindskaeringscyklus kaldet af G32, skal spindlen stoppes
ved bunden af det bearbejdede hul. Specificer M04 ved
hgjregevind eller MO3 ved venstregevind, for at traekke
gevindskeeret ud.

5. Specificer gevindstigningen der skal bruges i adresse F.

2. During the execution of a tapping cycle called by G32, feedrate
override and spindle speed override values are fixed to 100%
because a fixed lead thread cannot be cut if feedrate or spindle
speed is changed during the tapping cycle.

3. The cycle does not stop until the Z-axis returns to the specified
return point even if the automatic operation button [STOP]
(Stop) is pressed during the execution of a tapping cycle.

4. In a tapping cycle called by G32, the spindle must be stopped at
the bottom of the machined hole. To extract the tapping tool from
the machine hole, specify M04 when cutting a right-hand thread or
MO03 when cutting a left-hand thread.

5. Specify the pitch of the tap to be used for address F.

Advarsler ved programmering af gevindskaering med
G32

Opholdskommando

Det fglgende forklarer i hvilket situationer
opholdskommandoen ber bruges i G32 gevindskaeringscyklen.

Cautions on Programming Tapping Using G32

Dwell Command

The following explains in what situation the dwell command
should be used in the G32 tapping cycle.

ogwh::f Skal specificeres lkke pakraevet To be Specified Not Required
Blindt hul Gennemgaende hul Blind Hole Through Hole
Gevindhul- J
form :J
Tap hole
shape ——\
Gevind- Indbygget dybeenhed Ingen specielle restriktio- | Built-in depth sizing No special restriction
skeer ner device
Tapper
Gevindskeeret treekkes Gevindskeaeret udstreek- Tapper is pulled into the Tapper is extended from
ind i hullet, fra Z-aksens kes fra Z-aksens fremfg- | hole from the feed stop the feed stop point of
fremfaringsstoppunkt, ringsstoppunkt. point of Z-axis by the Z-axis.
Gevind- med maengden af gevind- | Gevindskeeret kan amount of tapper Tapper has allowance to
skeer skeerudstraekning. Nar straekke sig 20 til 30 mm. | extension. When the extend 20 to 30 mm. But,
udstraek- gevindskeeret er udstrakt | Men, den udstraekningen | tapper is extended by the | actual extension amount
nings- med den fastsatte kan ikke bestemmes. set amount, the depth cannot be judged.
maengde maengde, slar den ind- sizing device built in the
Tapper byggede dybdeenhed til, tapper functions and
extension og rotationen overfgres rotation is not transmitted
amount ikke leengere til gevind- to the tap, then tapping of
skeeret, der skeeres specified depth is carried
gevind til den specifice- out.
rede dybde.

Forholdsregler ved brug af gevindskaer

Nar der skaeres gevind i et gennemgaende hul, skal der ikke
tages hensyn til gevindskaerets spids i bunden af hullet. Hvis
der skeaeres gevind i et blindt hul, kan gevindskeaeret dog blive
skadet, hvis det streekker sig laengere end det forberedte hul.
Sadanne problemer kan undgas, ved at bruge et gevindskeer
med indbygget dybdeenhed til gevindskeering i blinde huller.

Precautions on Using Tapper

When carrying out tapping in a through hole, extension of
tapper tip at the hole bottom can be ignored. However, in the
case of a blind hole, if the tapper should extend beyond the
depth of the prepared hole, it will cause the tap to be damaged.
To avoid such a problem, use the tapper with built-in depth
sizing device for tapping a blind hole.




G FUNKTIONER
G FUNCTIONS 89

De fglgende afstande for F1, F2, og F3 er specificeret i

The following distances of F1, F2, and F3 are specified in the

kataloget til gevindskeeret med indbygget dybdeenhed.

(o]

catalog of the tapper with built-in depth sizing device.

nar snittappen treekkes ud
Extension amount when
the tap is pulled out

Dette er snittapens udstraekningsmaengde
nar gevindskeeret forlader arbejdsstykket,
mens spindlen roterer modsat.

For venstregevind:

Dette er snittapens udstraekningsmaengde
nar gevindskeeret forlader arbejdsstykket,
mens spindlen roterer normalt.

B R IR
F1 Sammentreekning Nedvendigt hvis snittappen ikke far fat i Necessary if the tap fails to be engaged with
Contraction arbejdsstykket ved gevindskaeringens start. | the workpiece positively at the start of
tapping.
F2 Udstraekningsmaengde Udstreekningsmeengde ved bunden af hul- Extension amount at the hole bottom. This
Extension amount let. Dette er en udstraekningsmaengde for is an extension amount of a tapper in
gevindskeeret i normal spindelrotation (ved | normal spindle rotation (for right-hand
hgjregevind) eller modsat rotation (ved ven- | thread) or reverse rotation (for left-hand
stregevind). thread).
F3 Udstraekningsmaengde For hgjregevind: For right-hand thread:

This is an extension amount of a tapper
when the tapping tool leaves the workpiece
while the spindle is rotating in the reverse
direction.

For left-hand thread:

This is an extension amount of a tapper
when the tapping tool leaves the workpiece

while the spindle is rotating in the normal
direction.

For at slutte gevindskaringen ved korrekt dybde i blindt
hul

Nar du skeerer et gevind med et gevindskaer der er udstyret
med en dybdeenhed, sa fa Z-akse returpunktet og punktet for
hullets bund, som skal specificeres i programmet, som
beskrevet nedenfor.

(] BEm&ERK

To Finish Tapping at Correct Depth in Blind Hole

When machining a threaded hole with the tapper equipped with
depth sizing device, obtain the Z-axis return point and the point
of the hole bottom to be specified in a program in the manner
indicated below.

] noTE

Forklaringen nedenfor viser den teoretiske vaerdi. Dybden pa hullet
kan variere afhaengigt af arbejdsstykkets materiale og diameter pa det
forberedte hul under drift.
» Z-akse returpunkt
Z>F2+F3
+ Position af hullets bund
Z=
— (Dybden pa gevindskaeringen specificeret pa tegningen — F2 +
snittapens indgrebsleengde)
F2:
Udstraekningsmaengde ved normal rotation (h@jregevind),
udstraekningsmaengde ved modsat rotation (venstregevind)
F3:
Udstreekningsmaengde ved modsat rotation (hgjregevind),
udstraekningsmaengde ved normal rotation (venstregevind)

The explanation given below shows the theoretical value. The depth of
tapped hole will vary depending on workpiece material and prepared
hole diameter in actual operation.
» Z-axis return point
Z>F2+F3
» Hole bottom position
Z=
— (Depth of tapping specified in the drawing — F2 + tap engaging
length)
F2:
Extension amount in normal rotation (right-hand thread), extension
amount in reverse rotation (left-hand thread)
F3:
Extension amount in reverse rotation (right-hand thread), extension
amount in normal rotation (left-hand thread)
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Eksempel:

Programmering med G32 (Gevindskaring)

For at udfare gevindskaering pa M8 x P1.25, og 20 mm dybt i
centrum af spindlen (arbejdsstykke) i G32 tilstand.

Example:
Programming using G32 (Tapping)
To carry out tapping of M8 x P1.25, and 20 mm deep at the
center of the spindle (workpiece) in the G32 mode.

Forberedt hul:
6.8 mm dia., dybde 30 mm
Gevindskeer der skal bruges:

F2 (udstraekningsmaengde ved normal rotation) = 5 mm
F3 (udstreekningsmaengde ved modsat rotation) = 7 mm

Snittapens indgrebslaengde: 5 mm

O1;

N1;

G00 T0101;

GO7 S300 MO3;....ceeeeeererrerererenmmnnnerererreensenmnnnnanens

X0 Z15.0;

G32 Z-20.0 F1.25;......cociiriiininnnninnsneesannns

G04 U0.8;

G00 X200.0 Z150.0 MO05;

Prepared hole:

6.8 mm dia., depth 30 mm

Tapper to be used:

F2 (extension amount in normal rotation) =5 mm
F3 (extension amount in reverse rotation) = 7 mm

Tap engaging length: 5 mm

Starter spindel 1 i normal retning
ved 300 min~"'

Positionering ved (X0, Z15.0) ved
hgj hastighed

Kearsel af gevindskaeringscyklen
(G32)
« Z-20.0
Z = - (“Gevinddybde”- F2 +
“Snittapens indgrebslaengde”) = -
(20 - 5 +5) =-20 (mm)
* F1.25
Stigning 1.25 mm

Ophold ved bunden af hullet, for at
lade gevindskeeret streekke sig F2
(udstraekningsmaengde ved normal
rotatino) indstillet af dybdeenheden
» U0.8

60 (sek) x F,

Ophold= FxS
___60x5
~ 1.25x 300
= 0.8 (sek)
Stop af spindel

Starter spindlen i modsat retning, og

returnerer veerktgjet til Z15.0

« Z215.0
Z>F2+F3=5+7=12 (mm)
Da der skal angives en veerdi
starre end “12” for Z, specificeres
“Z15.0” i programmet.

@ Gevindskaeringen udferes ogsa i
denne blok, da G32 er modal.

Starting the spindle 1 in the normal
direction at 300 min~"

Positioning at (X0, Z15.0) at a rapid
traverse rate

Executing the tapping cycle (G32)

« Z-20.0
Z = — (“Depth of tap”™- F2 + “Tap
engaging length”) = - (20 — 5 + 5)
=-20 (mm)

* F1.25
Pitch 1.25 mm

Dwell at the bottom of the hole to
allow the tapper to extend F2
(extension amount in normal
rotation) set by the depth sizing
device

» U0.8
60 (sec) x F,
Dwell= W
___60x5
~ 1.25x 300
= 0.8 (sec)
Stopping the spindle

Starting the spindle in the reverse

direction and returning the tool to

Z15.0

« Z215.0
Z>F2+F3=5+7=12 (mm)
Since a value greater than “12”
must be set for Z, “Z15.0” is
specified in the program.

@ Tapping cycle is executed in this
block too since G32 is modal.
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217

G32 Gevindskaring, G92 Gevindskaringscyklus

G32 Thread Cutting, G92 Thread Cutting Cycle

m G76 Gentagen gevindskeaeringscyklus kan udfgre den samme
bearbejdning.
“G76 Multipel gevindskeaeringscyklus” (side 334)

O

}

m G76 Multiple thread cutting cycle can do the same machining.
“G76 Multiple Thread Cutting Cycle” (page 334)

<7

Nl

@

— —

®

)

<0.D. Gevindskaeringscyklus>

<0.D. Thread Cutting Cycle>

G32 kommandoen bruges til at udfagre gevindskeeringen fra
punkt @ til ®.

Udvendige gevind skeeres ikke ved at falge en enkelt
gevindbane. De dannes istedet ved at gentage
gevindskaeringsbanen flere gange, og andre skaerepositionen.
Hvis G32 kommandoen bruges, skal veerktgjsbane D) — (@),
@-®,®—-®, og @—@), specificeres gentagende for hver
operation.

The G32 command is used to execute the thread cutting from
point @ to (3.

In thread cutting operation, threads are not cut in a single path
of thread cutting. They are formed by repeating the thread
cutting path several times while changing the cutting position.
If the G32 command is used, tool path D —@), @@,
®—-®, and @—@), must be specified repeatedly for each
operation.

< — — Hgj hastighed

Rapid Traverse

<«—— Gevindskeering

G92 kommandoen genererer en cyklus af
gevindskaeringsbaner ©—@—®@ —@. | G92 tilstand,
gentages gevindskeeringscyklen derfor ved at specificere
diameteren hvor cyklen skal udfgres.

Udvendig gevindskaering udferes gerne i G92 tilstand.

1. Standardformat (standardindstilling)
Standard format (default setting)
<Lige gevindskaring>
<Straight thread cutting>
G32 Z(W)_F(E)_Q_;

G92 X(U)_Z(W)_F(E)_;
<Konisk gevindskaring>

<Tapered thread cutting>

G32 X(U)_Z(W)_F(E)_Q_;
G92 X(U)_Z(W)_R_F(E)_;
<Rullende gevindskaering pa flade>
<Scrolled thread cutting on face>

G32 X(U)_F(E)_Q_;

Thread Cutting

The G92 command generates one cycle of thread cutting paths
®—-@—-03@—@. Therefore, in the G92 mode, the thread
cutting cycle is repeated by simply specifying the diameter
where the cycle is to be executed.

Generally, thread cutting is executed in the G92 mode.
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2. F15 format
F15 format

<Lige gevindskaring>
<Straight thread cutting>
G32 Z(W)_F(E)_Q_;

G92 X(U)_Z(W)_F(E)_;

<Konisk gevindskaering>
<Tapered thread cutting>

G32 X(U)_Z(W)_F(E)_Q_;
G92 X(U)_Z(W)_IL_F(E)_;
<Rullende gevindskaering pa flade>
<Scrolled thread cutting on face>

G32 X(U)_F(E)_Q_;

m Der findes oplysninger om skift af formatet i det separate bind
BRUGERVEJLEDNING “Indstillingsskaerm”.

] BEMERK

Kalder gevindskeeringsfunktionen.

Kalder gevindskaeringscyklen.

(G32):

Specificerer X koordinatet for gevindskeerin-
gens slutpunkt.

(G92):

Specificerer diameteren hvor den fgrste
gevindskeeringscyklus skal udferes.

Specificerer Z-koordinatet for gevindskeerin-
gens slutpunkt.

(G32):

Specificerer afstanden og retningen fra start-
punktet til slutpunktet for gevindskaeringen.
(G92):

Specificerer afstanden og retningen fra start-
punktet til slutpunktet for gevindskaerings-
cyklen.

Specificerer den koniske starrelse pa
X-aksen. Den specificeres med en meerket
veerdi i radius.

Specificerer gevindstigningen.

Specificerer flyttevinklen for gevindskeerin-
gens startvinkel.

] NoTE

Calls the thread cutting operation.
Calls the thread cutting cycle.

(G32):

Specifies the X coordinate of the thread
cutting end point.

(G92):

Specifies the diameter at which the first
thread cutting cycle is executed.

Specifies the Z coordinate of the thread
cutting end point.

(G32):

Specifies the distance and direction from the
start point to end point of thread cutting.
(G92):

Specifies the distance and direction from the
start point to end point of thread cutting
cycle.

Specifies the tapered size in the X-axis
direction. Itis specified using a signed value
in radius.

Specifies the thread lead.

Specifies the angle of shift of the thread
cutting start angle.

m For details on switching the format, refer to the separate volume,
OPERATION MANUAL “Setting Screen”.

Specificer adresse Q nar du skaerer multi-start gevind. 1.

2. Specificer adresse Q for alle blokke hvor multi-start gevind skeeres. 2.
hvis adresse Q udelades, sa er flyttevinklen for gevindskeeringens

startvinkler 0°.

3. Adresse Q kan programmeres i omradet fra 0.001 til 360.000. 3.

Specify address Q when cutting multi-start threads.

Specify address Q for all blocks where multi-start thread is cut. If
address Q is omitted, shift angle of thread cutting start angles is 0°.

Address Q programmable range is from 0.001 to 360.000.
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4. Specificer gevindstigninger med adresse E nar du skaerer preecise
gevindstigninger.

<Lige gevind>

<Konisk gevind>

4. Specify the thread lead using address E when cutting precision
lead threads.

<Rullende gevind>

<Straight Thread> <Tapered Thread> <Scroll Thread>
+X +X A
. w A | w A A U
g < il
!—————_>__-._—-4> Y U A F, [
A Y U2 A ! .
ur2 | I | ! X/2
| | 17 —_ | — 4
— _\ ! |
z I !
R
X/2 |
X2| —
e — +Z 7
\ 4 _ _ 4 +7

Gevindskaring Spindelhastighed Override (Option)

Thread Cutting Spindle Speed Override (Option)

Selvom gevindskeeringshastigheden andres med
spindelhastighed override-knappen, andres
gevindskeeringens startpunkt ikke. Hvis
gevindskeeringshastigheden aendres med spindelhastighed
override-knappen, bliver gendringen gyldig, nér den naeste
gevindskeaeringsoperation starter.

Even if the thread cutting speed is changed with the spindle
speed override button, the thread cutting start point is not
changed. If the thread cutting speed is changed with the
spindle speed override button, the change becomes valid when
the next thread cutting operation starts.

Ufuldstaendig gevinddel

Incomplete Thread Portion

Ved start- og slutenden af en aksefremfgring, bliver en
aksedrivmotor automatisk accelereret eller decelereret. Derfor
genereres der ungjagtige gevindstigninger hvor
gevindskeeringen starter og slutter. Disse omrader betegnes
som ufuldstaendige gevindomrader.

For at forklare ufuldstaendige gevindomrader mere
fuldstaendigt, bruges gevindskaering fra punkt A til punkt B som
eksempel.

Nar gevindskaeringen starter fra punkt A, accelereres
aksefremfaringen, hvilket medfarer ufuldsteendig
gevindskeering i L1. P4 samme made genereres der en
ufuldsteendig gevindskaering i L2 fordi aksefremfgringen
decelereres ved punkt B.

Derfor skal der, for at opna gevindeleengde L, udfgres
gevindskeering i omradet (L1 + L + L2).

At the start and end of an axis feed, an axis drive servo motor
is automatically accelerated or decelerated. Consequently,
inaccurate thread leads are generated where thread cutting
starts and ends. These areas are referred to as incomplete
thread portions.

To explain incomplete thread portions more completely, thread
cutting from point A to point B is used as an example.

When thread cutting starts from point A, axis feed is
accelerated causing incomplete thread portion for L1.
Similarly, incomplete thread portion is generated for L2
because axis feed is decelerated at point B.

Therefore, to obtain the thread length of L, it is necessary to
carry out thread cutting in the range of (L1 + L + L2).

—

L

Afslutning af gevindskeering  Fuldsteendig gevindskeering
Complete Thread Portion

End of Thread Cutting

Lo

L

Ly

Start af gevindskaering
Start of Thread Cutting

P
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Beregning af den ufuldstaendige gevinddel

Calculating the Incomplete Thread Portion

Ufuldsteendige gevinddele beregnes ved hjeelp af den falgende
formel.

The incomplete thread portions are calculated using the
following formula.

Tilneermelsessveerdifor-
mel Beskrivelse Description
Approximation Formula
L1: Ufuldsteendig gevinddel L1: Incomplete thread portion
L1 L >_N-P-A (ved gevindskeeringens start) (mm) (at the start of thread cutting) (mm)
! 1800 L2: Ufuldsteendig gevinddel L2: Incomplete thread portion
(ved gevindskeeringens afslutning) (mm) (at the end of thread cutting) (mm)
N: Spindelhastighed (min~") N: Spindle speed (min~")
P: Gevindstigning (mm) P: Lead (mm)
L2 L > NeP
27 1800 A=ln—— -1 A=In ! -
Gevindngjagtighed Thread accuracy
(Ind: naturlig logaritme) (In: Natural logarithm)
Gevindnajagtighed = 21! ?_eVi”dS“Q”i”Q) 1/50 | 1/100 | 1/200 | 1/300
A 2.91 3.61 4.29 4.70
Thread accuracy = A'—T(E”OLr inlead) | 450 | 1100 | 1/200 | 1/300
A 2.91 3.61 4.29 4.70

Under programmering skal de ufuldstaendige gevinddele veere
lidt mindre end de beregnede laengder, for at undga interferens
mellem skaerevaerktgjet og arbejdsemnet og for at tillade en
sikkerhedsmargen.

/\ FORSIGTIG

Hvis pinolen eller spindel 2 anvendes til bearbejdning af et
arbejdsemne, skal man serge for at undga interferens
mellem skaerevarktgjet eller veerktojsholderen og
pinolhuset, pinolspindelen eller pinolcentrum.
(Pinolspecifikationer/Spindel 2 pinol-specifikationer)

In actual programming, the incomplete thread portions should
be taken a little larger than the calculated lengths to avoid
interference between the cutting tool and the workpiece and to
allow for margin for safety.

/\ cAUTION

If the tailstock or spindle 2 is used for machining a
workpiece, pay sufficient care to avoid interference
between the cutting tools or tool holders and the tailstock
body, the tailstock spindle or the center. (Tailstock
specifications/Spindle 2 tailstock specifications)

Forholdsregler ved gevindskaring

Precautions on Thread Cutting Operation

/\ FORSIGTIG

|
Nar der er blevet trykket pa knappen [EMERGENCY STOP]
(Nadstop) eller | 7| (RESET) for at stoppe maskinen under
en gevindskaring, sa for forsigtigt akserne frem, efter at
have kontrolleret arbejdsstykket og skaerevaerktgsjet ngje
for skade.

[Interferens, Maskinskade]

] BEMAERK

/\ cAUTION

|
When the [EMERGENCY STOP] (Emergency Stop) button
or the | 7| (RESET) key has been pressed to stop the
machine during a threading operation, carefully feed the
axes after checking the workpiece and cutting tool
carefully for damage.

[Interferences, Machine damage]

] NoTE

1. Fremfgringsraten (stigning) er, under gevindskeering, begraenset af
den veerdi der udregnes i den falgende formel.

R
FSN

N: Spindelhastighed (min~")
R: Maksimal skaerehastighed (mm/min)

1. The feedrate (lead) during thread cutting is limited by the value
calculated in the following formula.

R
FSN

N: Spindle speed (min~")
R: Maximum cutting feedrate (mm/min)
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G32 Z-52.0 F2.0;

G00 X60.0;

F: Gevindstigning (mm)

Den gevindstigning der blev beregnet ovenfor, er den teoretiske
veerdi. Afhaengigt af bearbejdningsbetingelserne, kan belastningen
blive for stor, hvilket kan medfgre en servoalarm, eller at
gevindstigningen ikke kan bearbejdes ngjagtigt. Det er derfor
vigtigt at bestemme bearbejdningsbetingelserne sa de passer til
bearbejdningsstatus.

m For maksimal skaerehastighed, se “F FUNKTION” (side 228)

Under gevindskeeringen, ignoreres fremferingsrate
override-indstillingen.

Override:

Fremfgringsrate override-funktionen bruges til at sendre
fremferingsraten med kontakten pa betjeningspanelet.

Under gevindskeeringscyklen, er fremfaringsrate-override og
spindelhastighed-override fastsat til 100%, fordi der ikke kan
skaeres en bestemt gevindstigning, hvis fremfgringsraten eller
spindelhastigheden sendres under en gevindskaeringscyklus.
Spindlen skal rotere med en fast hastighed under gevindskeering.
Specificer derfor G97 for at gare spindelhastigheden konstant.

Specificer kommandoerne til at traekke vaerktajet tilbage i en 45°
retning, i den blok der falger gevindskaerings blokken, for at affase
gevindet i G32 tilstand. Affasningsafstanden skal vaere
tilstreekkelig til at ga fri af gevindhgjden.

Skift ikke gevindstigning under fortsat gevindskaering.

Hvis gevindstigningen eendres, genereres der forkert gevind i
omradet mellem blokkene.

Hvis der trykkes pa automatisk drift knappen [STOP] (Stop)
under G92 gevindskeeringscyklen, traekkes skaereveerktgjet straks
ud af arbejdsstykket langs affasningsbanen, og vender tilbage til
startpunktet efter, forst X-aksen, og s& Z-aksen.

Denne funktion kaldes tilbagetraekningsfunktionen.

F: Lead (mm)

The lead calculated above is the theoretical value. Depending on
the machining conditions, load will become excessive causing a
servo alarm or the thread lead cannot be machined accurately.
Therefore, it is necessary to determine the machining conditions to
meet actual machining status.

Q:J For the maximum cutting feedrate, refer to “F FUNCTION”
(page 228)

During the thread cutting operation, the feedrate override setting is

ignored.

Override:

The feedrate override function is used to change the feedrate with

the switch on the operation panel.

During the thread cutting cycle, feedrate override and spindle

speed override are fixed to 100% because a fixed lead thread

cannot be cut if feedrate or spindle speed is changed during thread

cutting cycle.

Thread cutting must be executed while the spindle rotates at a

fixed speed. Therefore, specify the G97 command to make spindle

speed constant.

To execute chamfering of the thread in the G32 mode, specify the

commands to retract the tool in the 45° direction in the block that

follows the thread cutting command block. Chamfer distance must

be sufficient to clear the thread height.

During continuous thread cutting operation, do not change the

thread lead.

If the thread lead is changed, incorrect thread is generated at the

portion between the blocks.

If the automatic operation button |2 [STOP] (Stop) is pressed

while in the G92 thread cutting cycle, the cutting tool immediately

retracts from the workpiece along the chamfering path and returns

to the start point in the order of the X-axis and the Z-axis.

This function is called the retract function.

Stoppunkt (skaereveerktgjet stopper ved denne position, hvis
knappen til automatisk drift: = [STOP] (Stop) trykkes ind.)
Stop Point (The cutting tool stops at this position if the
automatic operation button : [=} [STOP] (Stop) is

pressed.)

Startpunkt

Start Point

Slutpunkt
End Point

Normal veerktgjsbane

Normal Tool Path
Veerktajstilbagetraekningsstier (efter tryk
pa knappen til automatisk drift:
[STOP] (Stop))

Tool Retraction Paths (After pressing
the automatic operation button :
[STOP] (Stop))

Der trykkes pa automatisk drift knappen : [= [STOP]

(Stop), nar veerktgjet er i denne position.

The automatic operation button : [= [STOP] (Stop)

is pressed when the tool is at this position.

Hvis der trykkes pa automatisk drift knapen |is{| [STOP] (Stop)
under G32 gevindskeaeringscyklen, saettes programmet i
fremfgringshold tilstand efter udfgrelsen af den farst fremkomne
ikke-gevindskeeringsblok efter de aktuelle gevindskaeringsblokke.

X29.4;

Der trykkes pa automatisk
drift knappen [ [STOP]
(Stop) under udferelse af
denne blok.
Fremfgringshold efter udfg-
relse af denne blok.

Z10.0;

8.

If the automatic operation button s [STOP] (Stop) is pressed
while in the G32 thread cutting cycle, execution of the program is
suspended in the feed hold mode after the execution of the
non-thread cutting block appearing first following the present
thread cutting mode blocks.

X29.4;

G32 Z-52.0 F2.0;

The automatic operation
button [ [STOP] (Stop) is
pressed during execution of

this block.
G00 X60.0; Feed hold after completion of
this block.

Z10.0;
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9. Skeerehastigheden, der er specificeret i programmet, ignoreres, og 9.
gevindskaeringen udfgres med den fremferingsrate der er indstillet
med fremfgringsrate override-kontakten (0 til 5000 mm/min i 21
trin) hvis tergangsfunktionen geres gyldig.

10. Hvis G32 eller G92 gevindskaeringskommandoen specificeres i
den automatiske drejestalsradius offset-tilstand, udferes den
specificerede gevindskeeringscyklus ved midlertidigt at annullere
drejestalsradius offset-tilstanden.

11. Selvom G32 eller G92 gevindskeeringskommandoen specificeresi  11.
fremfaring pr. minut tilstand (G98), bruges fremfaring pr.
omdrejning.

12. Skaeredybde og antal passager for gevindskeering 12.

Den totale skeeredybde inkluderer et bearbejdningstillaeg pa 0.1 il
0.2 mm, som vist i diagrammet, for at dataene kan bruges til
gevindskaering med et skeer med fladt traek. Da starrelsen pa
skeeret med fladt treek er mindre end et normalt skeer, kan det
steerkt anbefales at vaelge en mindre skeeredybde og @ge antallet
af passager, for at undga deformation af plastikken pa skeeret,
samt skar i skeeret.

10.

The cutting feedrate specified in a program is ignored and the
thread cutting is carried out at the feedrate set with the feedrate
override switch (0 to 5000 mm/min in 21 steps) if the dry run
function is made valid.

If the G32 or G92 thread cutting command is specified in the
automatic tool nose radius offset mode, the specified thread cutting
cycle is executed by temporarily canceling the tool nose radius
offset mode.

Though the G32 or G92 thread cutting command is specified in the
feed per minute mode (G98), the feed per revolution mode is
selected.

Depth of Cut and Number of Passes for Thread Cutting

The total depth of cut includes a finishing allowance of 0.1 to 0.2
mm, as shown in the diagram, to enable the data to be used for the
thread cutting operation using the tip with flat drag. Since the size
of the tip with flat drag is smaller than that of an ordinary tip,
selection of a smaller depth of cut while increasing the number of
passes to avoid plastic deformation of the tip nose as well as
chipping of the tip is strongly recommended.

(Normalt skeer
Ordinary Tip

Radius for minimum afstand
Radius f?r Minimum Pitch

/\

Ordinary Tip

Skeer med fladt traek
Tip with Flat Drag

Gevind
Thread

Normalt skeer

Gevindtoppe (fladen
sletbearbejdet i den forrige proces)
Crest of Threads (Face Finished in
the Preceding Process)

Radius der svarer til afstand \
Radius wh‘ich Corresponds to Pitch

Flade sletbearbejdet i
forrige proces o treek
Face finished in the Bearbejdningstilleg| Tip with Flat
i 0.1l 0.2 Dra
preceding process Finishing g
Allowance 0.1 to
0.2

Skeer med fladt

Gevindtoppe (skal
sletbearbejdes med
gevindskaereren)
Crest of Threads (to
be Finished by the
Thread Cutting Tip)

/

Skaeredybde og antal passager for skaering af ISO O.D. gevind

Depth of Cut and Number of Passes for Cutting ISO O.D. Thread

(Reference) (Reference)

A;si:z:d 05 | 075 | 10 | 125 | 15 | 175 | 20 | 25 | 30 | 35 | 40 | 45 | 50
H 038 | 056 |076 |095 | 114 | 133 |152 |189 | 228 |265 |3.03 |341 |3.79
HO 032 | 047 |063 079 | 095 | 111 |1.27 |158 | 1.90 |221 |253 |285 |3.16
R 006 |009 |0.13 |016 | 019 | 022 |025 |031 | 038 |044 |050 |0.56 |0.63
1 015 |0.18 | 025 |025 |030 |030 |030 |035 | 035 |040 |040 |0.40 |0.45
2 012 | 012 | 020 |020 |025 |025 |025 |030 | 030 |035 |035 |0.35 |0.35
3 010 |0.10 | 013 |0.15 |020 |020 |020 |025 | 025 |030 |030 |0.30 |0.30
4 005 |0.10 |0.10 |0.14 |015 |0.16 |020 |020 | 020 |025 |025 |025 |0.25
5 005 |0.05 |010 |0.10 |0.15 |0.15 |020 |020 | 020 |020 |025 | 025
6 005 | 005 |010 |0.12 |015 | 0.15 |020 |020 |0.20 |0.20
7 005 |010 |0.15 |015 |0.15 |020 |0.20 |0.20
8 005 |0.10 | 015 |015 |0.15 |0.20 |0.20
9 005 | 010 |0.15 |015 |0.15 | 0.20
10 010 |0.10 | 0.5 |0.15 |0.15




G FUNKTIONER

G FUNCTIONS 97

Aﬁﬁi:d 05 | 075 | 10 | 125 | 15 | 175 | 20 | 25 30 | 35 | 40 | 45 | 50
1 005 |0.10 |0.10 |0.45 |0.15
12 005 | 010 |0.10 | 0.15
13 010 |0.10 | 0.10
14 0.05 |0.10 | 0.10
15 0.10 |0.10
16 0.05 |0.10
17 0.10
18 0.05
19
20

13. Grundleeggende profil, dimensioner og dimensionelle afvigelser af
koniske rgrgevind
(Udtreek fra JIS B 0203-1982)

13. Basic profile and dimensions and dimensional deviations of taper
pipe threads
(Extract from JIS B 0203-1982)

Grundlaeggende profil anvendt til konisk eksterne og konisk
interne gevind

Basic profile applied for taper external and taper internal
threads

Grundlaeggende profil anvendt til parallelle interne gevind
Basic profile applied for parallel internal threads

90°
Gevindakse

Axis of Thread

| 27.5°

55°

D4
Dy
D

90°
Gevindakse
Axis of Thread

b 254

T 0n
H = 0.960237 P
h =0.640327 P

r=0.137278 P

b 254
T 0n
H'=0.960491 P
h =0.640327 P

r=0.137329 P
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Den tykke, ubrudte linie viser den grundlaeggende profil. Thick continuous line shows basic profile.

Passer mellem hzeldende eksternt gevind og haeldende internt eller parallelt internt gevind
Fit between Taper External Thread and Taper Internal or Parallel Internal Thread

Parallelt internt gevind
Parallel Internal Thread

’ N‘D‘ ” .
Heeldende internt gevind E‘D Position af maleplan
Taper Internal Thread Position of Gauge Plane

| [a]

Heeldende internt gevind
Taper Internal Thread

o [m]
t D"D
a | f )
REE Haeldende eksternt gevind

Taper External Thread
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Enhed: mm
Unit : mm
; Gevind Malerdiam. Maleplanets position s Anvendelig gevindlzengde (min.) Sterrelse pa
Gevu;?sbeetegn Thread Gauge Dia. Position of Gauge Plane Tlg\elgar:)t;ega Length of Useful Thread (min.) kulstofstalrar til
Designation of | Gevindan | Afstand | Gevindh | Radius Ydergevind Ydergevind  [Indergevind | for paralleli | Ydergevind Indergevind normalt rersystem
Thread tal (ind. P gjde r External Thread External Thread | |icoo1 | indergevind | External Internal Thread si (“'ffgfefsn(*«‘s)t I
25.4 mm) |(Til reference) " hht eller Thread * Thread Ilf’?pg forarOr(()iri]narje
Numrt])er of P eé? Ra:ﬁius Stor diam. Afstagd dam. Lilleddiam. FFra rgrencéed A+ Tolerance " Frla , Ved ufuldsteendig Nér der ikke | Piping (Given for
| > 1 rom Pipe En rgrende maleplanets inddel er nogen Reference
Threads | Pitch | Thread " |Major Dia.| Pitch Dia.|Minor Dia. . ;:UD6 %f position mod Wﬁz\:rjrhere is ufuldstaendig )
(In25.4 | (Given for h (:'r d d, d, A+EP|pe Parallel | stor diam. Slut Incomplete e gevinddele
m:]n) Reference) nd Internal Fr(f)m Thread Part When
Th"fad Position of -:—::c:;:)sle,\t‘g
Gauge Thread Part
- Toward - -
Indergevind Mélerlaeng | Aksetoler | Aksetoler Larger Dia. Konisk Parallelt Konisk
Internal Thread de ance ance End indergevi | indergevi |indergevind,
a +b +C nd nd parallelt
Gauge | Axial Axial f Parallel | indergevind
Length [Tolerance [Tolerance| Taper Internal Taper
a +b +c I'Irjigem?jl Thread Internal
rea Thread,
Parallel
Internal
Thread
Stor diam. |Afstand diam.|Lille diam. Fra Fra rer- eller | Fra maleplan|  Y.D. Tykkelse
D D, D, méleplanets | koblingsend | eller ror- O.D. [Thickness
Major Dia.|Pitch Dia. [Minor Dia. position mod el eller
D D, D, lille diam. Slut (Til koblingsende
F | reference) F t
rom rom
Position of | From End | Gauge
Gauge of Pipe or | Plane or
Plane Coupler I E_nd of
Smalr | (Gvener | EREE
Dia. End Reference) ¢
|
R V16 28 0.9071 | 0.581 | 0.12 | 7.723 7.142 6.561 3.97 0.91 1.13 0.071 25 6.2 74 4.4 — -
R(PT) Vg 28 0.9071 | 0.581 | 0.12 | 9.728 9.147 8.566 3.97 0.91 1.13 0.071 25 6.2 74 4.4 10.5 2.0
R(PT) Vs 19 1.3368 | 0.856 | 0.18 | 13.157 | 12.301 | 11.445 | 6.01 1.34 1.67 0.104 3.7 9.4 11.0 6.7 13.8 23
R(PT) % 19 1.3368 | 0.856 | 0.18 | 16.662 | 15.806 | 14.950 | 6.35 | 1.34 | 1.67 0.104 3.7 9.7 1.4 7.0 17.3 23
R(PT) %, 14 1.8143 | 1.162 | 0.25 | 20.955 | 19.793 | 18.631 8.16 1.81 227 0.142 5.0 12.7 15.0 9.1 217 2.8
R(PT) ¥4 14 1.8143 | 1.162 | 0.25 | 26.441 | 25279 | 24.117 | 9.53 1.81 227 0.142 5.0 14.1 16.3 10.2 27.2 2.8
R(PT)1 11 2.3091 | 1.479 | 0.32 | 33.249 | 31.770 | 30.291 | 10.39 | 2.31 2.89 0.181 6.4 16.2 19.1 11.6 34 3.2
R(PT)1 Y, " 2.3091 | 1.479 | 0.32 | 41.910 | 40.431 | 38.952 | 12.70 | 2.31 2.89 0.181 6.4 18.5 21.4 13.4 427 35
R(PT) 1, 11 2.3091 | 1.479 | 0.32 | 47.803 | 46.324 | 44.845 | 12.70 2.31 2.89 0.181 6.4 18.5 214 13.4 48.6 3.5
R(PT)2 11 2.3091 | 1.479 | 0.32 | 59.614 | 58.135 | 56.656 | 15.88 | 2.31 | 2.89 0.181 7.5 228 25.7 16.9 60.5 3.8
R(PT)2 Y, 1" 23091 | 1479 | 0.32 | 75.184 | 73.705 | 72.226 | 17.46 | 3.46 | 3.46 0.216 9.2 26.7 30.1 18.6 76.3 42
R(PT)3 11 23091 | 1.479 | 0.32 | 87.884 | 86.405 | 84.926 | 2064 | 346 | 3.46 0.216 9.2 29.8 33.3 21.1 89.1 4.2
R(PT)4 11 2.3091 | 1.479 | 0.32 | 113.030 | 111.551 | 110.072 | 25.40 3.46 3.46 0.216 10.4 35.8 39.3 259 114.3 45
R(PT)5 11 2.3091 | 1.479 | 0.32 |138.430 | 136.951 | 135.472 | 28.58 3.46 3.46 0.216 11.5 40.1 43.5 29.3 139.8 45
R (PT)6 1 2.3091 | 1.479 | 0.32 |163.830 | 162.351 | 160.872 | 28.58 3.46 3.46 0.216 11.5 40.1 43.5 29.3 165.2 5.0
] BEm&ERK ] noTE

1. | kolonnen Gevindbetegnelse, er det symbol der er givet i
parenteser ikke det der er aftalt i Standardens hoveddel, men det
der er aftalt i tilleegget. Dette symbol vil blive ophaevet med tiden.

2. Med hensyn til PT3 Tf2 og PT7 til PT12, de er ikke givet i den
ovenstaende tabel, da de ikke er aftalti ISO 7/1.
3. Med hensyn til veerdierne “a”, “f’, og/eller “t”, hvis veerdien i

tabellen er meget forskellig fra dem der er aftalt i den specifikke
standard for den del der skal bearbejdes eller dem der er
specificeret i tegningen, sa brug de vaerdier der er aftalt i den
specifikke standard for den del der skal bearbejdes eller er
specificeret i tegningen.

In the Designation of thread column, the symbol given in
parentheses is not the one stipulated by the main part of the
Standard, but the one stipulated by Annex. This symbol will be
repealed in the future.

Concerning PT3 '/2 and PT7 to PT12, they are not given in the
table above since they are not stipulated by ISO 7/1.

Concerning values of “a”, “f”, and/or “t”, if the values specified in
the table greatly differ from those stipulated in the standard specific
to the part to be machined or those specified in the drawing, use
the values stipulated in the standard specific to the part to be
machined or those specified in the drawing.
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Eksempel: Example:
Programmering med G32 eller G92 (Lige gevindskaring) Programming using G32 or G92 (Straight thread cutting)
Gevindstor- M30 Thread Size M30
relse Lead 2 mm
Ge"f'\'i‘::t'g' 2 mm Material AIS| 1045 (Carbon steel)
Materiale AISI 1045 (Kulstal)

6|30

<Bestemmelse af spindelhastigheden>
Graenser med hensyn til arbejdsstykke og skeereveaerktgj

1000V 1000 x 120
neD 3.14 x 30
V: Skeerehastighed (m/min)
n: Omkredskonstant
D: Gevinddiameter (mm)
Gevindskeering udferes ved 1200 min~".

] BEMERK

N = = 1274 (min"")

< --- Hgj Hastighed

Rapid Traverse

< Skeeretilfarsel
Cutting Feed

960

<Determining the Spindle Speed>
Limits due to the workpiece and cutting tool

1000V
neD
V: Cutting speed (m/min)
n: Circumference constant
D: Thread diameter (mm)
Thread cutting is carried out at 1200 min~".

] NoTE

1000 x 120

= min-"
3.14 x 30 1274( )

N =

Veerdierne ovenfor er kun til reference. Afheengigt af de valgte
skeerebetingelser, kan skaerebelastningen blive for stor. Hvis der
opstar en servoalarm, sa skift skaerebetingelser.

<Beregning af ufuldstaendige gevinddele>

NeP-A 1200 x 2.0 x 3.61

L > 1800 1800 =4.8mm
NeP  1200x2.0
L, > = =1.3 mm
1800 1800
] BEM&ERK

The above numerical values are only for reference. Depending on the
selected cutting conditions, the cutting load may become excessive. If
a servo alarm occurs, change the cutting conditions.

<Calculating the Incomplete Thread Portions>

NeP-A 1200 x2.0x 3.61

> 800 1800 =4.8mm
NeP  1200x 2.0

L, > = =1.3mm
1800 1800

] NoTE

Hvis “gevindngjagtighed = 1/100”
m “G32 Gevindskaering, G92 Gevindskaeringscyklus” (side 91)

@ Nar du skriver et program, bgr L1 og L2 vaere leengere end de
beregnede teoretiske veerdier. Derfor, bagr L1 og L2 seettes til
henholdsvis 10 mm og 2 mm.

Gevindprogrammerne i tilstandende G32 og G92
sammenlignes nedenfor.

<Program i G32 tilstand>
<Program in the G32 Mode>

O1; O1;
N1; N1;
G00 T0101; G00 T0101;

G97 S1200 MO03; G97 S1200 MO0S;

X60.0 220.0 M08;
G01 Z10.0 F1.0;

X60.0 220.0 M08;
G01 Z10.0 F1.0 M24;

<Program i G92 tilstand>
<Program in the G92 Mode>

If “thread accuracy = 1/100”
m “G32 Thread Cutting, G92 Thread Cutting Cycle” (page 91)

@ When writing a program, L1 and L2 should be longer than the
calculated theoretical values. Therefore, L1 and L2 should be set
to 10 mm and 2 mm, respectively.

The thread cutting programs in the G32 mode and in the G92
mode are compared below.

Start spindel 1 i normal ret-
ning ved 1200 min~"

Starting spindle 1 in the
normal direction at 1200

min

Positioning at point @, the
thread cutting start point

Positionering ved punkt @,
gevindskeeringens start-
punkt
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G00 X29.4;
G32 Z-52.0 F2.0;.......ccceeuerueunes ®
G00 X60.0;

X28.9; i,
G32 Z2-52.0;

G00 X60.0;

Z10.0;

X28.5; .,
G32 Z-52.0;

G00 X60.0;

Z10.0;

X281, e,
G32 Z2-52.0;

G00 X60.0;

Z10.0;

X278, e
G32 Z2-52.0;

G00 X60.0;

Z10.0;

D L T
G32 Z2-52.0;

G00 X60.0;

Z10.0;

X27.36; oo
G32 Z2-52.0;

G00 X60.0;

Z10.0;

G32 2-52.0;
G00 X60.0;
Z210.0;

X200.0 2150.0 M09;

MO1;

1. Programmet der blev skrevet pa fire linier i G32 tilstand,
udstrykkes af kommandoerne i en linie i G92 tilstand.

2. 1 G92 gevindsskeaeringscyklus, kan affasning veelges til eller fra,
ved at bruge kommandoerne M23 og M24.

e
/\ FORSIGTIG

Startpunktet (x-koordinatet) for gevindskaringen tages
generelt ved et punkt mere end en afstand vaek fra
gevindskaringsdiameteren.

“M23 Rejfning TIL, M24 Rejfning FRA” (side 182)

Starter gevindskaerings-
funktionen
* X294
Diameter hvor den fgrste
gevindskaering udfgres
*« Z-52.0
Z-koordinatet for
gevindskeaeringens
slutpunkt
* F2.0
Gevindstigning

Diameter hvor den sidste
gevindskeering udfgres

Positionering ved et punkt
hvor revolverhovedet kan
roteres, ved hgj hastighed

Starting the thread cutting
operation
* X294
Diameter where the first
thread cutting cycle is
executed
« Z-52.0
Z coordinate of the
thread cutting end point
* F2.0
Lead

Diameter where the final
thread cutting cycle is
executed

Positioning at a point at a
rapid traverse rate where
the turret head can be
rotated

1. The program written in four lines, in the G32 mode, is
expressed by the commands in one line in the G92 mode.

2. Inthe G92 thread cutting cycle, whether the chamfering is
executed or not can be selected using the M23 and M24

commands.

Q:J “M23 Chamfering ON, M24 Chamfering OFF” (page 182)

/\ cAuUTION

Generally, the start point (X coordinate) for thread cutting
is taken at a point more than one pitch away from the

thread cutting diameter.
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For I.D. gevindskaring, kan skarevarktsjet komme i
kontakt med arbejdsstykket nar I.D.'en er lille, hvis
startpunktet tages som indikeret ovenfor. Bestem, i
sadanne tilfelde, startpunktet sadan at der ikke kommer
interferens.

] BEMERK

For I.D. thread cutting, the cutting tool may interfere with
the workpiece when the I.D. is small if the start point is
taken in the manner as indicated above. In this case,
determine the start point where interference does not
occur.

] NoTE

For oplysninger om skaeredybde og antal passager, se “G32
Gevindskeering, G92 Gevindskeeringscyklus” (side 91).

Bemaerk at de veerdier der er givet i denne tabel, kun er til reference.
Ved programmering bar disse vaerdier bestemmes i henhold til
bearbejdningsstatus. Det faerdige gevind bgr kontrolleres med
gevindmaleren.

Eksempel:
Programmering med G32 eller G92 (Konisk
gevindskaring (R2 1/2))

For details of depth of cut and number of passes, refer to “G32 Thread
Cutting, G92 Thread Cutting Cycle” (page 91).

Note that the values given in this table are only for reference.

For programming, these values should be determined according to
actual machining status. The finished thread should be checked using
the thread gage.

Example:
Programming using G32 or G92 (Tapered thread cutting
(R2 1/2))

@ P
73 o Sl
R] k\\i
@)
Q3 3
g [ e - N <--- Hpj hastighed
= < S < < .
_ - - Rapid Traverse
a < Skeeretilfgrsel
L,=2 26.66 L=8 Cutting Feed

<Bestemmelse af spindelhastigheden>
Greenser med hensyn til arbejdsstykke og skeereveerktgj

N = 1000V _ 1000 x 100 - 424 (min")

ne+D 3.14 x 75

a 17.46

f 9.2

¢ dia. 75.184

P (gevindstigning) 2.3091

h (gevindhgjde) 1.479

t (stigningsstarrelse) 116

(Materiale: AISI 1045 (Kulstal), Skaerehastighed: 100 m/min)

Gevindskeering udfgres ved en spindelhastighed pa 420
-
min~".

m For talvaerdierne givet ovenfor, se “G32 Gevindskaering, G92
Gevindskeeringscyklus” (side 91). Nar du bearbejder de koniske
rgrgevind der ikke er beskrevet i eksemplet ovenfor, se “G32
Gevindskaering, G92 Gevindskaeringscyklus” (side 91) for oplys-
ninger om referencedimensioner og programoprettelse.

] BEm&RK

<Determining the Spindle Speed>
Limits due to the workpiece and cutting tool

N = 1000V _ 1000 x 100 = 424 (min-)

neD 3.14 x 75

a 17.46

f 9.2

¢ dia. 75.184

P (lead) 2.3091

h (thread height) 1.479

t (taper size) 1/16

(Material: AISI 1045 (Carbon Steel), Cutting Feedrate: 100
m/min)
Thread cutting is executed at spindle speed of 420 min~".

m For the numerical values given above, refer to “G32 Thread Cut-
ting, G92 Thread Cutting Cycle” (page 91). When machining the
taper pipe threads not described in the above example, refer to
“G32 Thread Cutting, G92 Thread Cutting Cycle” (page 91) for
details on reference dimensions and program creation.

] NoTE

Veerdierne ovenfor er kun til reference. Afheaengigt af de valgte
skeerebetingelser, kan skaerebelastningen blive for stor. Hvis der
opstar en servoalarm, eller hvis gevindstigningen ikke kan udfgres
ordentligt, sa skift skaerebetingelser.

The above numerical values are only for reference. Depending on the
selected cutting conditions, the cutting load may become excessive. If
a servo alarm occurs, or if the thread lead cannot be machined
correctly, change the cutting conditions.
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<Beregning af ufuldstaendige gevinddele>

NeP-.A 420 x2.3091 x 3.61

L> 800 1800 =1.95mm
N-P 420 x 2.3091
- - 0.54
k2> 2800 1800 mm
] BEm&ERK

<Calculating Incomplete Thread Portions>

NeP-A 420 x2.3091 x 3.61

> 1800 1800 =1.95mm
N-P 420 x 2.3091
- - 0.54
k2> 800 1800 mm

] NoTE

Hvis “gevindngjagtighed = 1/100”

@1 “G32 Gevindskeaering, G92 Gevindskeeringscyklus” (side 91)

@ Nar du skriver et program, bgr L1 og L2 veere laengere end de
beregnede teoretiske vaerdier. Derfor, ber L1 og L2 saettes til
henholdsvis 8 mm og 2 mm. For L1, anbefales det at vaelge en
multiplikation af “8”, da keglestarrelsen er “1/16”.

<Program i G32 tilstand>
<Program in the G32 Mode>
O1;

N1;

GO00 T0101;
G97 S420 M03;

X80.0 220.0 M08;
G01Z8.0 F1.0;

<Program i G92 tilstand>

<Program in the G92 Mode>

O1;

N1;

G00 T0101;
G97 S420 M03;

X80.0 220.0 MO08;
GO01 Z8.0 F1.0 M23;

If “thread accuracy = 1/100”
@1 “G32 Thread Cutting, G92 Thread Cutting Cycle” (page 91)

@ When writing a program, L1 and L2 should be longer than the
calculated theoretical values. Therefore, L1 and L2 should be set
to 8 mm and 2 mm, respectively. For L1, it is recommended to
select a multiple of “8”, because the taper size is “1/16”.

Start spindel 1 i normal ret-
ning ved 420 min~"

Starting spindle 1 in the
normal direction at 420

GO0 X73.59;

G32 X75.88 Z-28.66
F2.3091;...ee ®

G00 X80.0;

G92 X75.88 Z-28.66 R-1.15
F2.3091;

G32 X74.88 Z-28.66;
G00 X80.0;
Z8.0;

G32 X73.88 Z-28.66;
G00 X80.0;
Z8.0;

G32 X72.99 Z-28.66;
G00 X80.0;
Z8.0;

G32 X72.93 Z-28.66;
G00 X80.0;
Z8.0;

Starter gevindskeerings-

funktionen

» X75.88

Diameter hvor den fgrste

gevindskeering udferes

Z-28.66

Z-koordinatet for

gevindskeeringens

slutpunkt

* R-1.15
Stigningssterrelse
(afstand i X-akse
retningen)

8.0 +26.66 + 2.0
32

R=-

=-1.15

Diameter hvor den sidste
gevindskeering udfgres

min~"
....... Positionering ved punkt @, Positioning at point @, the
gevindskeeringens start- thread cutting start point
punkt

Starting the thread cutting
operation
+ X75.88
Diameter where the first
thread cutting cycle is
executed
+ 7-28.66
Z coordinate of the
thread cutting end point
* R-1.15
Taper size (distance in
the X-axis direction)

8.0 + 26.66 + 2.0
32

R=-

=-1.15

Diameter where the final
thread cutting cycle is
executed
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X200.0 Z150.0 M09; .........ccocuc.e.

MO1; MO1;

] BEm&RK

Positionering ved et punkt
hvor revolverhovedet kan
roteres, ved hgj hastighed

Positioning at a point at a
rapid traverse rate where
the turret head can be
rotated

] NoTE

1. | det ovenstaende programeksempel, specificeres diameteren der
hvor den forste gevindskeering skal udferes, pa arbejdsstykkets
ydre diameter. Ved programmering, skal diameteren pa den forste
gevindskaerebane, inklusiv dybden, specificeres.

2. Skeeredybden og antallet af passager, der er brugt i
programeksemplet ovenover, er kun til reference. Ved
programmering skal disse veerdier bestemmes i henhold til
bearbejdningsstatus. Det faerdige gevind bgr kontrolleres med
gevindmaleren.

@1 Hvis tegnet (+, —) skal bruges til R kommandoen, s& se den
instruktionsmanualen der fulgte med NC enheden.

Eksempel:
Programmering med G32 (rullende gevindskaering)

] BEm&RK

1. In the example program above, the diameter where the first thread
cutting cycle is executed is specified in the outside diameter of the
workpiece. In actual programming, the diameter of the first thread
cutting path including the depth of cut must be specified.

2. The depth of cut and the number of passes adopted to the
example program above are only for reference. For programming,
these values should be determined according to actual machining
status. The finished thread should be checked using the thread
gage.

@1 For the sign (+, —) to be used for the R command, refer to the
instruction manual provided by the NC unit manufacturer.

Example:
Programming using G32 (Scrolled thread cutting)

] NoTE

1. Ved rullende gevindskeering pa flade, kan G96 (konstant
overfladehastighed kontrol) ikke bruges. Der anvendes derfor
skaeremodstand pa skaereveerktgjet.

Bestem spindelhastigheden hvor du antager gevindskaering midt i
den varierende diameter.

2. |1 G92 tilstand, udfgres rullende gevindskaering ikke.

106

$100
$70
\
\
|
|
|

L 80 R

>

<Bestemmelse af spindelhastigheden (skarehastighed:
100m/min)>
Graenser med hensyn til arbejdsstykke og skeerevaerktgj

N 21000V _ 1000 x 100 _ 374(min-)
" meD = 3.14x85

Gevi?dskaering udfares ved en spindelhastighed pa 370
min~".

] BEm&RK

1. For the scrolled thread cutting operation on face, the G96
(constant surface speed control) mode cannot be used. Therefore,
cutting resistance is applied to the cutting tool.

Determine the spindle speed assuming thread cutting at the middle
of the varying diameters.

2. Inthe G92 mode, scrolled thread cutting is not executed.

el

Stigning: 3 mm

Materiale: AISI 1045 (kulstofstal)
Lead: 3 mm

Material: AISI 1045 (Carbon Steel)

<€ - - - Hgj hastighed
Rapid Traverse

<—— Skeeretilfarsel
Cutting Feed

<Determining the Spindle Speed (Cutting Feedrate: 100 m/
min)>
Limits due to the workpiece and cutting tool
1000V 1000 x 100

= = = min~
N neD 3.14 x 85 374( )
1

Thread cutting is executed at spindle speed of 370 min™".

] NoTE

Veerdierne ovenfor er kun til reference. Afheaengigt af de valgte
skeerebetingelser, kan skaerebelastningen blive for stor. Hvis der
opstar en servoalarm, eller hvis gevindstigningen ikke kan udfgres
ordentligt, sa skift skaerebetingelser.

The above numerical values are only for reference. Depending on the
selected cutting conditions, the cutting load may become excessive. If
a servo alarm occurs, or if the thread lead cannot be machined
correctly, change the cutting conditions.
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<Beregning af ufuldstaendige gevinddele>

NeP-A 370x3.0x3.61

- =22
> 800 1800 3 mm
NP  370x30
L2>g00 = 1800 062mm
] BEMERK

<Calculating the Incomplete Thread Portions>

NeP-A 370x3.0x3.61

= =22
L > 800 1800 3 mm
NP  370x30
2> "800 = 1800 062mm

] noTE

Hvis “gevindngjagtighed = 1/100”
Q:J “G32 Gevindskeaering, G92 Gevindskeeringscyklus” (side 91)

@ Nar du skriver et program, ber L1 og L2 vaere laengere end de
beregnede teoretiske veerdier. Derfor, bgr L1 og L2 seettes til
henholdsvis 3 mm og 1 mm.

Gevindet skeeres elleve gange, da skaeredybde pr.

If “thread accuracy = 1/100”
Q:J “G32 Thread Cutting, G92 Thread Cutting Cycle” (page 91)

@ When writing a program, L1 and L2 should be longer than the
calculated theoretical values. Therefore, L1 and L2 should be set
to 3 mm and 1 mm, respectively.

The thread is cut eleven times as depth of cut per thread

gevindskaering er 0.1 mm.

O1;
N1;
GO0 T0101;

G97 S370 MOS;

X106.0 Z20.

OMO8; ..o

cutting is 0.1 mm.

Starter spindel 1 i normal retning
ved 370 min~"
Positionering ved punkt @), start-
punktet for gevindskeering, ved hgj
hastighed
Starter gevindskaeringsfunktionen
+ Z-0.35
Z-akse position for den farste
gevindskaerebane

Starting the spindle 1 in the normal
direction at 370 min~’
Positioning at point @, the start
point for thread cutting, at a rapid
traverse rate
Starting the thread cutting operation
+ Z-0.35
Z-axis position of the first thread
cutting path

(€100 17420 X + X68.0 + X68.0
Gevindskeeringens slutpunkt The end point of thread cutting
XA0B.0; oo * F3.0 * F3.0
Gevindstigning Thread lead

Z—0.65; oo Z-akse position for den anden Z-axis position of the second thread
gevindskaerebane cutting path

G32 X68.0;

G00 Z20.0;

X106.0;

Z—0.9; s Z-akse position for den tredje Z-axis position of the third thread
gevindskaerebane cutting path

G32 X68.0;

G00 Z20.0;

X106.0;

1 e Z-akse position for den fierde Z-axis position of the fourth thread
gevindskaerebane cutting path

G32 X68.0;

G00 Z20.0;

X106.0;

ZT1.3, e Z-akse position for den femte Z-axis position of the fifth thread
gevindskaerebane cutting path

G32 X68.0;

G00 Z20.0;

X106.0;

Z—1A5; oo Z-akse position for den sjette Z-axis position of the sixth thread
gevindskaerebane cutting path

G32 X68.0;

G00 Z20.0;

X106.0;

4t T O Z-akse position for den syvende Z-axis position of the seventh thread

gevindskaerebane

cutting path
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G32 X68.0;

GO00 Z20.0;

X106.0;

Z—1T5; e Z-akse position for den ottende Z-axis position of the eighth thread
gevindskeerebane cutting path

G32 X68.0;

G00 Z20.0;

X106.0;

Z—1.85; i Z-akse position for den niende Z-axis position of the ninth thread
gevindskeerebane cutting path

G32 X68.0;

G00 Z20.0;

X106.0;

Z—1.95; s Z-akse position for den tiende Z-axis position of the tenth thread
gevindskeerebane cutting path

G32 X68.0;

G00 Z20.0;

X106.0;

Z=2.0; oo ——————————— Z-akse position for den ellevte Z-axis position of the eleventh
gevindskeerebane thread cutting path

G32 X68.0;

G00 Z20.0;

X106.0 M09;

X200.0 Z100.0 MO5; ..ovvieiiieiieeee e Positionering ved et punkt hvor Positioning at a point where the
revolverhovedet kan roteres ved hgj turret head can be rotated, at a
hastighed rapid traverse rate

M30;

218 G34 Gevindskaering med Variabel Stigning
G34 Variable Lead Thread Cutting

Angivelse af en vaerdi for tilvaekst eller fald pr. skrueomdrejning  Specifying an increment or decrement value for a lead per
aktiverer udferelse af gevindskaering med variabel stigning. screw revolution enables variable lead thread cutting to be
performed.
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Figuren viser et eksempel, hvor 8.0 er angivet med adresse F The figure shows an example where 8.0 is specified by
(standard skruestigning), og 0.3 er angivet flor adresse K address F (standard screw lead) and 0.3 is specified by
(stigningstilvaekst eller -fald pr. omdrejning). address K (lead increment or decrement per revolution).

Stigningsakse
Lead axis

RN

A A A A I

F(8.0)
F+K (8.0+0.3=8.3)
F+2K (8.0+2x0.3=8.6)

F+3K (8.0+3x0.3=8.9)

F+4K (8.0+4x0.3=9.2)

<Lige gevindskaering>
<Straight thread cutting>
G34 X(U)_F(E)_K_Q_;
<Konisk gevindskaring>
<Tapered thread cutting>

G34 X(U)_Z(W)_F(E)_K_Q_;

Gevindskeeringens slutpunkt Thread cutting end point
Standard skruestigning Standard screw lead
Programmerbart interval (mm/omdr.): 0.001 Programmable range (mm/rev) :0.001 to
til 999.999 999.999
E Standard skruestigning Standard screw lead

] BEm&RK ] NoTE

Angiv adresse E ved skeering af praecisionsgevind Specify address E when cutting precision lead

(parameter nr. 1229.1 = 1). threads (parameter No. 1229.1 = 1).
Programmerbart interval (mm/omdr.): 0.00001 til Programmable range (mm/rev) : 0.00001 to
999.99999 999.99999

K e Stigningstilveekst eller -fald pr. omdrejning  Lead increment or decrement per revolution
Programmerbart interval: Samme som Programmable range : Same as address F
adresse F eller adresse E or address E

Q Gevindskeering start faseaendringsvinkel Thread cutting start shift angle
Programmerbart interval (grader): fra 0.001 Programmable range (degrees) : from 0.001
til 360.000 to 360.000
] BEM&ERK ] noTE
Adresse Q bruges til multi-gevindskaering. Address Q is used for multiple thread cutting.

] BEm&ERK ] noTE

1. En positiv veerdi for K angiver trinvis tilvaekst i stigning, mens en 1. A positive value of K indicates incremental pitches and a negative

negativ veerdi for K angiver trinvist fald i stigning. value of K indicates decremental pitches.
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2. Hvis skruestigningen ikke er indstillet korrekt, opstar en alarm
(P93).

3. Stigningen i l&engdeaksens retning specificeres ved konisk
gevindskeering.

X-akse
X-axis

2. If the screw lead is not set properly, an alarm (P93) occurs.

3. The lead in the longitudinal axis direction is specified for the taper
thread lead.

4 Slutpunkt
End point
x

I
u/2

| a

Y

| Konisk gevindstykke
\</ Tapered thread section

Startpunkt

Start point
» Z-akse

/

Nar a<45°, er stigningen i Z-aksens retning.
Nar a> 45 °, er stigningen i X-aksens retning.
Nar a = 45°, kan stigningen veere i enten Z- eller X-aksens retning.

4. Funktionen til konstant overfladehastighedskontrol bar ikke
anvendes til konisk gevindskeering.

5. Spindelhastigheden skal holdes konstant hele vejen fra
grovskeering til efterbehandling.

6. Hvis gevindskaeringens fremfgringshastighed overstiger den
maksimale fremfgringshastighed for skeering, begreenses
fremfgringshastigheden til den maksimale fremfgringshastighed
for skaering.

7. For at sikre stigningen under gevindskaering kan
fremfaringshastigheden for skeering overstige den maksimale
fremfgringshastighed for skaering.

8. Synkroniseret fremfgring anvendes ved gevindskeering, ogsa med
en asynkron fremfgringskommando (G94).

9. Spindeloverride er ugyldig, og hastigheden fastseettes til 100% ved
gevindskeering.

10. Nar der skiftes til en anden automatisk tilstand, mens G34 udferes,
udfgres den neeste blok, der ikke indeholder
gevindskaeringskommandoer, og derefter stopper automatisk drift.

11. Nar der skiftes til manuel tilstand, mens G34 udfgres, udfgres den
naeste blok, der ikke indeholder gevindskaeringskommandoer, og
derefter stopper automatisk drift.

12. Adresse Q (gevindskeering start faseeendringsvinkel) er ikke
modal. Hvis adresse Q ikke specificeres i G34, antages “Q0”.

13. Huvis der specificeres en veerdi over 360.000 for adresse Q,
antages “Q360.000”.

Z-axis

When a<45°, Lead is in Z-axis direction.
When a>45°, Lead is in X-axis direction.
When a = 45°, Lead can be in either Z or X-axis direction.

4. The constant surface speed control function should not be used for
taper thread cutting.

5. The spindle speed should be kept constant throughout from rough
cutting until finishing.

6. If the thread cutting feedrate exceeds the maximum cutting
feedrate, the feedrate is clamped at the maximum cutting feedrate.

7. To assure the lead during thread cutting, the cutting feedrate may
exceed the maximum cutting feedrate.

8. Synchronized feed is applied in thread cutting even with an
asynchronous feed command (G94).

9. Spindle override is invalid and the speed is fixed at 100% during
thread cutting.

10. When the mode is switched to another automatic mode while G34
is being executed, the next block that contains no thread cutting
commands is executed and then automatic operation stops.

11. When the mode is switched to manual mode while G34 is being
executed, the next block that contains no thread cutting commands
is executed and then automatic operation stops.

12. Address Q (thread cutting start shift angle) is not modal. If address
Q is not specified in G34, “Q0” is assumed.

13. If a value exceeding 360.000 is specified for address Q,
“Q360.000” is assumed.

Gevindskaering Spindelhastighed Override (Option)

Thread Cutting Spindle Speed Override (Option)

Selvom gevindskeeringshastigheden aendres med
spindelhastighed override-knappen, sendres
gevindskeeringens startpunkt ikke. Hvis
gevindskeeringshastigheden aendres med spindelhastighed
override-knappen, bliver zendringen gyldig, nar den neeste
gevindskeeringsoperation starter.

Even if the thread cutting speed is changed with the spindle
speed override button, the thread cutting start point is not
changed. If the thread cutting speed is changed with the
spindle speed override button, the change becomes valid when
the next thread cutting operation starts.
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219

G51.2 (G251) Polygonskaring, G50.2 (G250) Polygonskaering Annuller (Option)

G51.2 (G251) Polygon Cutting, G50.2 (G250) Polygon Cutting Cancel (Option)

Polygon-bearbejdning er en funktion til at generere en polygon
ved at rotere arbejdsemnet (spindel) og veerktgjet (roterende
veerktajsspindel) i et fast forhold. Ved at aendre
rotationshastighedsforholdet og antallet af taender, der er
indstillet pa veerktgjet, kan der bearbejdes polygoner sdsom
firkanter og sekskanter. Funktionen har den fordel, at den kan
bearbejde en polygon pa kortere tid end ved at styre X- og
C-aksen med den poleaere koordinatinterpolationsfunktion.
Polygoner, der genereres ved hjaelp af
polygonbearbejdningsfunktionen, er dog ikke praecise
polygonformer, og derfor bruges funktionen iseer til
bearbejdning af bolthoveder (firkant, sekskant) og ogsa
sekskantmetrikker.

M306;

MO3(M04) S_;

G51.2P_Q_;

G502
MO5;
M307:

Polygontilstand TIL
Polygontilstand FRA

P: Spindel
Programmerbart interval:

En heltalsveerdi fra 1 til 999
Q: Roterende veerktgjsspindel

Programmerbart interval:

Integralvaerdi fra 1 til 999 (rotationssretning:

normal)

Integralveerdi fra —1 til 999 (rotationssret-

ning: modsat)

Eksempel:

Hvis spindelhastigheden er 600 min~1, og
hastigheden for den roterende
veerktgjsspindel er 1200 min~", skal P1Q2

specificeres.

delfase

@ Ved udfaerelse af polygonbearbejdning mellem spindel 2 og
roterende veerktgjsspindel p4 maskine med spindeldok
2-specifikation skal der specificeres “G51.2H2 D3 P_Q_R_;".
Hvis “H2 D3” ikke specificeres, udfares polygonbearbejdning
mellem spindel 1 og veerktgjsspindel.

] BEMERK

Rotationsforhold mellem spindelen og den
roterende veerktgjsspindel (P_: Q_)

Flytningsmaengden for synkroniseret spin-

Polygon machining is a function to generate a polygon by
rotating the workpiece (spindle) and the tool (rotary tool
spindle) at a fixed ratio. By changing the rotating speed ratio
and the number of teeth set on the tool, polygons such as
squares and hexagons can be machined. This function has the
advantage that it can machine a polygon in a shorter time than
if it were done by controlling the X-axis and C-axis using the
polar coordinate interpolation function. However, polygons
generated using the polygon machining function are not
precise polygonal shapes and thus the function is mainly used
for machining bolt heads (square, hexagon) and also hexagon
nuts.

Polygon mode ON
Polygon mode OFF

Rotation ratio between the spindle and the
rotary tool spindle (P_: Q_)

P: Spindle

Programmable range:

Integer value from 1 to 999

Q: Rotary tool spindle

Programmable range:

Integral value from 1 to 999 (direction of
rotation: normal)

Integral value from —1 to —999 (direction of
rotation: reverse)

Example:
If the spindle speed is 600 min~! and
rotary tool spindle speed is 1200 min~"',
specify P1Q2.

Shift amount of synchronized spindle phase

@ When executing polygon machining between spindle 2 and the
rotary tool spindle with the headstock 2 specification machine,
specify “G51.2 H2 D3 P_Q_R_;". If “‘H2 D3” is not specified,
polygon machining between spindle 1 and the rotary tool spindle is
executed.

] NoTE

1. Spindelhastigheden og rotationsretningen specificeres med
S-koden og M-koden.

2. Hastigheden for den roterende veerktgjsspindel bestemmes ud fra
rotationsforholdet mellem spindelen og den roterende
veerktgjsspindel specificeret i G51.2-blokken.

3. Rotationsretningen for den roterende veerktgjsspindel bestemmes
af minus- eller plustegnet for adresse Q (rotationsforholdet for den
roterende veaerktejsspindel) specificeret i G51.2-blokken. Det
betyder, at nar adresse Q specificeres med et “+” tegn, roterer den
roterende veerktgjsspindel i samme retning som spindelen, og nar
adresse Q er specificeret med et “-” tegn, roterer den roterende
veerktgjsspindel i modsat retning af spindelen.

4. Polygonbearbejdning annulleres af det fglgende.

* G50.2 kommando

1. The spindle speed and rotational direction are as specified by the
S code and M code.

2. The rotary tool spindle speed is determined by the rotation ratio
between the spindle and the rotary tool spindle specified in the
G51.2 block.

3. The rotational direction of the rotary tool spindle is determined by
the minus or plus sign of address Q (rotation ratio of the rotary tool
spindle) specified in the G51.2 block. That is, when address Q is
specified with a “+” sign, the rotary tool spindle rotates in the same
direction as the spindle, and when address Q is specified with a “-”
sign, the rotary tool spindle rotates in the opposite direction from
the spindle.

4. Polygon machining is canceled by the following.

» G50.2 command
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10.

1.

12.
13.

14.
15.

+ Slukning af stremmen

* Nadstop

+ Tilbagestilling

Synkroniseringstilstanden for spindelen og den roterende
veerktgjsspindel fastholdes selv ved fremfgringshold.

Nar polygonbearbejdning specificeres, begynder den roterende
veerktejsspindel at rotere, ogsa hvis der hverken er specificeret
spindelstart i normal retning eller spindelstart i modsat retning.

Hvis der specificeres stop for roterende vaerktgjsspindel i
polygonbearbejdningstilstand, holder den roterende
veerktejsspindel op med at rotere, ogsa hvis spindelen roterer.
Rotationshastighedskommandoen (S-kode) og konstant
overfladehastighedskontrol er ugyldige for den roterende
veerktgjsspindel i polygonbearbejdningstilstand. Bemeerk, at
tilstanden opdateres, sa disse kommandoer vil blive valideret, nar
polygonbearbejdning annulleres.

Hvis den specificerede spindelrotationshastighed overskrider den
maksimale rotationshastighed for den roterende veerktgjsspindel,
begraenses spindelhastighedsindstillingen, sa den roterende
veerktgjsspindels hastighed ikke overstiger den maksimale
rotationshastighed.

Hvis G51.2 er specificeret, vil rotationshastigheden, uanset dens
starrelse, accelereres/decelereres til den rotationshastighed, der
afggres af rotationsforholdet for adresse P og Q, sa spindelen
kommer i synkroniseret tilstand. Efter dette, justeres faserne for at
realisere den rotationsfase, der er angivet i adresse R.
Kommandoerne G51.2 og G50.2 skal specificeres i en blok uden
andre kommandoer.

Hvis adresse R ikke specificeres, antages “R0”.

| adresse R (synkron spindel faseaendring), skal aendringen
specificeres i forhold til referencepunktet (et rotationssignal) for
den roterende veerktgjsspindel. Dette er ikke sendringen i forhold til
spindelen.

Hvis adresse P eller Q ikke specificeres, opstar en alarm (P33).
For at zendre veerdien angivet i adresse P, Q eller R under
polygontilstand skal G51.2 specificeres igen. | dette tilfaelde kan
adresse R specificeres uafhaengigt. Hvis vaerdien for enten
adresse P eller Q sendres, skal bade adresse P og Q dog
specificeres.

Eksempel:

Polygontilstand TIL

Spindelstop
Polygontilstand FRA

10.

1.

12.
13.

14.
15.

* Turning off the power

« Emergency stop

* Reset

The spindle and the rotary tool spindle synchronization states are
held even at feed hold.

When polygon machining is specified, even if neither a spindle
start in the normal direction nor a spindle start in the reverse
direction is specified for the rotary tool spindle, the rotary tool
spindle starts rotating.

If a rotary tool spindle stop is specified during the polygon
machining mode, the rotary tool spindle stops rotating even if the
spindle is rotating.

The rotation speed command (S code) and constant surface speed
control are invalid for the rotary tool spindle during the polygon
machining mode. Note that the modal is updated, so these
commands will be validated when the polygon machining is
canceled.

If the specified spindle rotation speed exceeds the maximum
rotation speed of the rotary tool spindle, the spindle rotation speed
is clamped so that the speed of the rotary tool spindle does not
exceed the maximum rotation speed.

If G51.2 is specified, the spindle rotating at an arbitrary rotation
speed accelerates/decelerates to the rotation speed determined by
the rotation ratio of addresses P and Q, then the spindle goes into
the synchronized state. After that, the phases are aligned to realize
the rotation phase specified by address R.

Specify the G51.2 and G50.2 commands in a block without other
commands.

If address R is not specified, “R0” is assumed.

For address R (synchronous spindle phase shift), specify the shift
from the reference point (one rotation signal) of the rotary tool
spindle. This is not the shift in relation to the spindle.

If address P or Q is not specified, an alarm (P33) occurs.

To change the value specified in address P, Q or R during the
polygon mode, specify G51.2 again. In this case, address R can be
specified independently. However, if the value of either address P
or Q is changed, always specify both address P and Q.

Example:

Valg af den roterende vaerktgjsspindel

Start af spindelen i den normale retning
Start pa polygonbearbejdning

Annullering af polygonbearbejdning

Selecting the rotary tool spindle

Polygon mode ON
Starting the spindle in the normal direction
Starting polygon machining

Polygon machining cancel
Spindle stop
Polygon mode OFF
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2-20 Indstilling af lokalt koordinatsystem G52

G52 Setting Local Coordinate System

Det er muligt at flytte arbejdsstykkets nulpunkt for programmer
oprettet i arbejdskoordinatsystemet (G54 - G59) og etablere
nye koordinatsystemer. Det originale arbejdskoordinatsystem
(G54 - G59) pavirkes ikke, hvis G52 lokalt koordinatsystem
indstilles.

(Lokalt koordinatsystem)
(Local Coordinate System)

(G54: Arbejdskoordinatsystem 1)
(G54: Work Coordinate System 1)

__» G58

It is possible to shift the workpiece zero point of the program
created in the work coordinate system (G54 - G59) and
establish new coordinate systems. Even if the G52 local
coordinate system is set, the original work coordinate system
(G54 - G59) is not affected.

(Lokalt koordinatsystem)
(Local Coordinate System)

(G59: Arbejdskoordinatsystem 6)
(G59: Work Coordinate System 6)

(Maskinkoordinatsystem)
(Machine Coordinate System)

Nulpunkt i Maskinkoordinatsystemet
Zero Point in the Machine Coordinate System

G52X_Y_Z B_C_;

\

Amount of shift of the work coordinate
system

The position at the time of designation of the
command is taken as the zero point of the
local coordinate system.

* X,Y,Z,B,C el Den maengde som arbejdskoordinatsyste-
met skal flyttes
Positionen nar denne kommando betegnes,
bruges som nulpunkt for det lokale koordi-
natsystem.
I<| BEMARK I<| NOTE

Adressen Y(V) kan kun specificeres med Y-akse specifikationer.

Address Y(V) can be specified with Y-axis specifications only.

2. Det lokale koordinatsystem annulleres med de felgende 2. The local coordinate system is canceled by the following

handlinger: operations:
+ Nar “G52 X0 Y0 Z0 B0 CO;” specificeres. * When “G52 X0 Y0 Z0 BO CO;” is specified.
» Nar alle akser manuelt returnes til nulpunkter. * When all axes are returned to the zero points manually.

3. Etlokalt koordinatsystem annulleres ikke ved tryk pa | 7] (RESET), 3. A local coordinate system is not canceled by pressing the
eller ved nulstilling af NC enheden. Specificer lokalt (RESET) key or by resetting the NC unit. Specify the local
koordinatsystem annuller kommandoen (G52 X0 Y0 Z0 BO CO0;) coordinate system cancel command (G52 X0 YO0 Z0 BO CO0;) when
nar du bruger et lokalt koordinatsystem. using a local coordinate system.

4. Hvis G52 kommandoen specificeres i veerktgjsradius offset-tilstand 4. If the G52 command is specified in the tool radius offset mode
(G41 eller G42), annulleres veerktgjsradius offset-tilstanden (G41 or G42), the tool radius offset mode is temporarily canceled.
midlertidigt.

5. Nar G52 kommandoen specificeres, skal den farste 5. When the G52 command is specified, the first axis movement
aksebeveaegelseskommando efter udfarelsen af G52, specificeres command after the execution of G52 must be specified using
med absolutte veerdier. absolute values.

6. Nar der opseettes et arbejdskoordinatsystem med G50 6. When a work coordinate system is set with the G50 command, the
kommandoen, annulleres det lokale koordinatsystem. Akser hvor local coordinate system is canceled. However, the coordinate
der ikke er specificeret koordinatsystemer i en G50 blok, forbliver system of an axis for which no coordinate system is specified in a
uzendret. G50 block remains unchanged.

2-21 Valg af maskinkoordinatsystem G53

G53 Selecting Machine Coordinate System

Maskinkoordinatsystemet betyder det koordinatsystem der
starter ved maskinens nulpunkter for X-, Y-, og Z-akserne.

The machine coordinate system means the coordinate system
having its origin at the machine zero point of X-, Y- and Z-axes.
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Det er muligt at flytte et skaereveerktgj til en fastsat position, It is possible to move a cutting tool to a fixed position at rapid

ved hgj hastighed, ved at specificere G53 kommandoen. traverse by specifying the G53 command.

Du kan desuden specificere G53 kommandoen for at traskke Also specify the G53 command to retract the turret to the turret

revolverhovedet til rotationspositionen fgr bearbejdningen rotation position before finishing the machining.

feerdiggares.

@ Aksernes maskinkoordinatvaerdier kan bekreeftes af den aktuelle @ The machine coordinate values of the axes can be confirmed by
position (maskinkoordinat) der vises pa displayet. the present position (machine coordinate) displayed on the screen.

G53 G00 X(U)_Z(W)_;
G53 G01 X(U)_Z(W)_F_;

® GO0 .. Kalder positionering ved hgj hastighed. Calls positioning at a rapid traverse rate.

* GOT Kalder linezer interpolationstilstand. Calls the linear interpolation mode.

O X, Z e Specificerer malpunktet for skeeringen i Specifies the cutting target point in absolute
absolutte veerdier. (koordinatvaerdier i values. (coordinate values in the machine
maskinkoordinatsystemet) coordinate system)

e UW e Specifcerer malpunktet for skaeringen i til-  Specifies the cutting target point in
vaekstveerdier. (beveegelsesretning og incremental values. (direction and distance
-afstand fra den aktuelle position) of movement from the present position)

O F Specificerer fremfgringsraten. Specifies the feedrate.

] BEM&ERK ] noTE

1. G53 kommandoen er en gruppe “00” kommando. 1. The G53 command is a “00” group command.

G53 kommandoen er en engangskode. Den er kun gyldig i den The G53 command is one-shot code. It is valid only in the
specificerede blok. specified block.

2. Hvis G53 kommandoen specificeres uden at annullere den 2. Ifthe G53 command is specified without canceling the automatic
automatisk drejestalsradius offset-tilstand, udfgres positionering tool nose radius offset mode, positioning is made to the specified
ved det specificerede punkt, ved midlertidigt at annullere den position by canceling the automatic tool nose radius offset mode
automatiske drejestalsradius offset-tilstand. temporarily.

Eksempel: Example:

Programmering med G53 Programming using G53
For at skrive et program, hvor det antages at To write a program assuming that the turret head rotation
revolverhovedets rotationsposition er (X-50.0, Z-60.0) i position is (X-50.0, Z-60.0) in the machine coordinate
maskinkoordinatsystemet. system.
Maskinnulpunkt
Revolverhovedets rotationsposition Machine Zero Point
Turret Head Rotation Position .
@
—
2 )
S d—‘—fSO mm (I diameter)
l b (In Diameter)
- 60 mm
]
O1;
N1;
G50 S2000;
GO00 T0101;
G96 S180 M03;
Bearbejdningsprogram Machining program

GO0 U1.0 210.0 M09;

G53 GO0 X—50.0 Z—60.0;..........vvrmmmmmmerererrrenerererens Flytter vaerktgjet ved positionen, Moving the tool at the position, —50
—50 mm i X-akseretningen og -60  mm in the X-axis direction and —60
mm i Z-akseretningen ved hgj mm in the Z-axis direction at a rapid
hastighed traverse rate

MO1;
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2-22 Valg af arbejdskoordinatsystem G54 til G59

G54 to G59 Selecting Work Coordinate System

Operationen til at “indstille et arbejdskoordinatsystem” betyder
operationen hvor NC genkender placeringen af
arbejdsstykkets nulpunkt, som bestemmes vilkarligt.

Der er seks arbejdskoordinatsystemer forudindstillet med
‘WORK OFFSET skaermen, og hvilket koordinatsystem der
skal bruges, specificeres af kommandorene G54 til G59.

The operation to “set a work coordinate system” means the
operation by which the NC recognizes the location of the
workpiece zero point which is determined arbitrarily.

Six work coordinate systems are preset using the ‘WORK
OFFSET screen and which of the work coordinate systems is
used is specified by a G54 to G59 command.

Maskinnulpunkt
Machine Zero Point

X X
G56 G54
(G56) (G54) X
A A
(G58)
Y Y )—
Y

Pa NL serie maskiner, bruges kommandoerne G54 til G59 ved
fortsat bearbejdning af 1. og 2. proces. Med spindeldok 2
maskiner, bruges disse kommandoer til gentagende at udfere
1. proces ved spindel 1 og 2. proces ved spindel 2 ved at flytte
et arbejdsstykke mellem de to spindler.

G54 (G55, G56, G57, G58, G59) X_Y_Z_;
/\ FORSIGTIG

Med spindeldok 2 maskiner, indstil “0” ved ‘COMMON 2’
pa ‘WORK OFFSET’ skarmen, ved bearbejdning med
spindel 1 og 2. Hvis der indstilles en vaerdi for dette punkt,
flyttes koordinatsystemet i den samme retning, uanset den
spindel der skal bruges til bearbejdning. Dette kan
medfeore interferens mellem varktgjet, vaerktojsholderen
eller revolverhovedet og arbejdsstykket, spendepatron
eller emneholderen.

[Maskinskade]

] BEm&ERK

z

X X
@ (G55) (G57)
X
VA Z
(G59)
)— zZY Y
Y

On NL series machines, G54 to G59 commands are used
when machining the 1st and the 2nd process continuously.
With headstock 2 specification machines, these commands are
used to perform the 1st process at spindle 1 and the 2nd
process at spindle 2 continuously by transferring a workpiece
between the two spindles.

/\ cAuUTION

With headstock 2 specification machines, set “0” at
‘COMMON Z’ on the ‘WORK OFFSET’ screen when
machining with spindles 1 and 2. If a value is set for this
item, the coordinate system is shifted in the same
direction, regardless of the spindle to be used for
machining. This may cause interference between the tool,
tool holder or turret head and the workpiece, chuck or
fixture.

[Machine damage]

] noTE

Nar der taendes for strammen, veelges G54 arbejdskoordinatsystemet
automatisk.

Eksempel:
Programmering af positionering med et
arbejdskoordinatsystem (G54 til G59) (1)
Det er ngdvendigt at overfare arbejdsstykket fra spindel 1 til
spindel 2 for at udfgre fortsat drift. Arbejdskoordinatsystemet
for spindel 1 er sat til G54, og spindel 2 til G55.

Q:J Eksempler pa maskinprogrammer med transport af arbejdsstyk-
ket kan findes i “OVERFQJRSEL AF ARBEJDSSTYKKE”
(side 423).

When the power is turned on, the G54 work coordinate system is
selected automatically.

Example:
Programming positioning using a work coordinate
system (G54 to G59) (1)
To carry out continuous operation, it is necessary to transfer
the workpiece from spindle 1 to spindle 2. The work
coordinate system for spindle 1 is set to G54 and spindle 2 to
G55.

Q:J For examples of machining programs with workpiece transfer,
refer to “WORKPIECE TRANSFER” (page 423).
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Eksempel:
Programmering af positionering med et
arbejdskoordinatsystem (G54 til G59) (2)
For at kontinuerligt at udfgre farste og anden process med
de samme spaendebakker og det samme O.D.
skeereveerktgj.

1. Proces
1st Process

Arbejdsstykkets nulpunkt for G54
Workpiece Zero Point for G54

$70
$100

<Forberedelse>

1. Indstil det midlertidige nulpunkt for den ferste proces pa
arbejdsstykkets endeflade med veerktgjsgeometri
offset-funktionen og veerkstgjsslid offset-funktionen.

y,,Ab/

2. Indtast afstanden (2.0 mm) fra arbejdsstykkets nulpunkt i
G54 arbejdskoordinatsystemet til det midlertidige
arbejdsstykke nulpunkt, malt langs Z-aksen, til “Z” af “G54”
vist p4d ‘WORK OFFSET’ skaermen, i en negativ veerdi.

3. Indtast summen (13.5 mm) for skeeretilleeget (2.0 mm), der
skal fiernes i den fgrste proces, Z-akseafstanden fra
arbejdsstykkets nulpunkt i G55 arbejdskoordinatsystemet,
til arbejdsstykkets endeflade (1.5 mm) og den maengde
som spaendebakken skal flyttes (10.0 mm) til “Z” af “G55”
vist pa ‘WORK OFFSET’ skaermen, i en negativ veerdi.

Example:
Programming positioning using a work coordinate
system (G54 to G59) (2)
To carry out continuous operation of the first and second
processes using the same chuck jaws and the same O.D.
cutting tool.

2. Proces
2nd Process

Arbejdsstykkets nulpunkt for G55
Workpiece Zero Point for G55

T
$100

<Preparation>

1. Set the temporary zero point for the first process on the
workpiece end face using the tool geometry offset function
and the tool wear offset function.

Midlertidigt nulpunkt
Temporary Zero Point

2. Input the distance (2.0 mm) from the workpiece zero point
in the G54 work coordinate system to the temporary
workpiece zero point, measured along the Z-axis, to “Z” of
“G54” displayed on the ‘WORK OFFSET screen, in a
negative value.

N Arbejdsstykkets nulpunkt for G54
/Workpiece Zero Point for G54

3. Input the sum (13.5 mm) of the cutting allowance (2.0 mm),
to be removed in the first process, the Z-axis distance from
the workpiece zero point in the G55 work coordinate
system to the workpiece end face (1.5 mm) and the chuck
jaw shift amount (10.0 mm) to “Z” of “G55” displayed on the
‘WORK OFFSET screen, in a negative value.

; Arbejdsstykkets nulpunkt for G55
L | /Workpiece Zero Point for G55
10 1.5
Eksempel: Example:
O1;
N1;
[T SRR Valg af G54 arbejdskoordinatsyste- Selecting the G54 work coordinate

met
G50 S2000;

system
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GO0 TOT0T; .o ccceceeee e ccerr e e e e e e e e s e e e e s Arbejdsstykkets nulpunkt for G54 The workpiece zero point for the
arbejdskoordinatsystemet seettes G54 work coordinate system is set
ved at laegge alle de folgende offset by adding all the following offset
data sammen: veerktgjs offset data data: tool offset data for No. 1 tool,
for nr.1 veerktgj, veerktajs offset data tool offset data for the “G54” and the
for “G54” og offset data for ‘COM-  offset data set for COMMON’ in the
MON’ i ‘WORK OFFSET skeermen. ‘WORK OFFSET’ screen.

Bearbejdningsprogram Machining program

MOO; ... e Driftstop Stopping the operation
@, Udskift eller drej arbejdsstykket. @ Change or turn the workpiece.

N2;

G55 ..t —————————— Valg af G55 arbejdskoordinatsyste- Selecting the G55 work coordinate
met system

G50 S2000;

(LTI I Arbejdsstykkets nulpunkt for G55 The workpiece zero point for the
arbejdskoordinatsystemet seettes G55 work coordinate system is set
ved at laegge alle de falgende offset by adding all the following offset
data sammen: veerktgjs offset data data: tool offset data for No. 1 tool,
for nr.1 veerktgj, veerktgjs offset data tool offset data for the “G55” and the
for “G55” og offset data for ‘COM-  offset data set for COMMON’ in the
MON’ i ‘WORK OFFSET’ skeermen. ‘WORK OFFSET’ screen.

: Bearbejdningsprogram Machining program

M30;

2-23 G65 Makrokald (Engangs)

G65 Macro Call (One-Shot)

Nar G65 specificeres, kaldes den brugerdefinerede makro ved

adresse P.

Data (argumenter) der skal overfgres til det brugerdefinerede

makroprogram, kan tildeles.

“G65

m Se instruktionsmanualen, der felger med NC enheden, for oplys-

” skal specificeres far alle argumenter.

ninger.

G65 P_L___<Argumenttildeling>;
G65 P_L___ <Argument assignment>;

@, Specificer M99 i det kaldte program, for at
vende tilbage til det forrige program.

Specificer antallet af programkald.

(Hvis udeladt, gentages kaldet én gang.)

Specificer et tal fra 1 til 9999.

Data overfart til makroen
Ved at bruge argumenttildeling, kan veerdier
saettes istedet for de tilh@rende lokale varia-

+ <Argumenttildeling>.............
<Argument assignment>

bler.

Makroprogramnummer der skal kaldes

P is called.

can be assigned.

When G65 is specified, the custom macro specified at address

Data (arguments) to be passed to the custom macro program

“G65” must be specified before any argument.

for details.

m Refer to the instruction manual supplied by the NC manufacturer

Macro program number to be called

@ Specify M99 in the called program to return to
the previous program.

Specifies the number of program calls.

(If omitted, the call is repeated once.)

Specify a number from 1 to 9999.

Data passed to the macro
By using argument assignment, values can
be substituted for the corresponding local

variables.

Agumenttildeling

Argument Assignment

Argumenttildelingen har to typer, | og Il. Typen af

argumenttildeling bestemmes automatisk i henhold til den

brugte adresse.

The argument assignment has 2 types, | and Il. The type of

the addresses used.

argument assignment is determined automatically according to
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Agumenttildeling | Argument Assignment |
Lokal variabel- Lokal variabel- Lokal variabel-
Adresse nummer Adresse nummer Adresse nummer
Address Local Variable Address Local Variable Address Local Variable
Number Number Number
A #1 | #4 T #20
B #2 J #5 ] #21
C #3 K #6 \% #22
D #7 M #13 w #23
E #8 Q #17 X #24
F #9 R #18 Y #25
H #11 S #19 Z #26
] BEM&ERK JnoTE
Adresserne G L, N, O og P kan ikke bruges i argumentet. 1. Addresses G, L, N, O and P cannot be used in the argument.
2. Ungdvendige adresser kan udelades. Lokale variabler der 2. Unnecessary addresses can be omitted. Local variables
henviser til en udeladt adresse, saettes til veerdilas. corresponding to an omitted address are set to null.
3. Adresser skal ikke specificeres i alfabetisk reekkefglge. Adresserne 3. Addresses do not need to be specified in alphabetical order. The
tilpasser sig til ord adresse format. addresses conform to word address format.
I, J og K skal dog specificeres i alfabetisk reekkefalge. However, |, J, and K need to be specified in alphabetical order.
Agumenttildeling Il Argument Assignment Il
| argumenttildeling Il format, bruges adresserne A, B og C kun  In the argument assignment |l format, addresses A, B and C
en gang, og adresserne |, J og K bruges i et seet op til 10 are used only once and addresses |, J and K are used in a set
gange.Dette format bruges til at overfgre vaerdier sdsom up to 10 times. This format is used to pass values such as
3-dimesionelle koordinatvaerdier som argumentet. 3-dimensional coordinate values as the argument.
] BEM&ERK ] noTE
Underprogrammerne til |, J og K, der giver reekkefalgen for The subscripts of I, J and K indicating the order of argument
argumenttildeling, skrives ikke i programmet. assignment are not written in the actual program.
Adresse Variabelnummer Adresse Variabelnummer Adresse Variabelnummer
Address Variable Number Address Variable Number Address Variable Number
A #1 K3 #12 J7 #23
B #2 14 #13 K7 #24
C #3 Ja #14 I8 #25
11 #4 K4 #15 Js #26
J1 #5 15 #16 Ks #27
K1 #6 J5 #17 lo #28
12 #7 Ks #18 J9 #29
J2 #8 le #19 Ko #30
K2 #9 Jé #20 110 #31
13 #10 Ke #21 J10 #32
J3 #11 17 #22 K10 #33
Blanding af argumenttildelinger | og Il Mixture of Argument Assignments | and Il
Hvis bade argumenttildeling | og Il specificeres, geelder den If both argument assignments | and Il are specified, the type of

sidst specificerede argumenttildelingstype. argument assignment specified later takes precedence.
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Eksempel:
Nar bade “I4.0” og “D5.0” kommanderes, som i argumentet
for variabel #7 i dette eksempel, er den sidste “D5.0” gyldig.

Example:
When both “14.0” and “D5.0” are commanded as in the
argument for variable #7 in this example, the latter, “D5.0”, is
valid.

G65 A1.0 B2.0 I-3.0 14.0 D5.0 P1000;

<Variabler>
<Variables>

#1: 1.0

#2: 2.0
#3
#4: -3.0

#5

4

#7: 24 5.0

] BEMERK

] NoTE

De enheder der bruges til argumentdata der overfgres uden komma,
svarer til den mindste indputstigning for hver adresse.

The units used for argument data passed without a decimal point
correspond to the least input increment of each address.

Nestingniveau for kald

Nesting Level for Calls

Makroprogramkald (G65,G66 og G66.1) kan nestes i en dybde
pa 4 nieauer. Underprogramkald kan nestes i en dybde pa op
til 8 niveauer, inklusiv makrokald.

Pa samme made, kan et makro- eller underprogram kaldes
under MDI drift.

m For detaljer om underprogramkald, se “M98/M198 Underpro-
gramkald, M99 Underprogram Slut” (side 199).

Eksempel:
Programmering med G65
Specificer Z eller W for huldybde, K for skaeredybde, og F for
skaerehastighed for at bore hullet.

Macro program calls (G65, G66 and G66.1) can be nested to a
depth of up to 4 levels. Subprogram calls can be nested to a
depth of up to 8 levels including macro calls.

A macro program or a subprogram can also be called during
MDI operation in the same way.

m For details on subprogram calls, refer to “M98/M198 Sub-Pro-
gram Call, M99 Sub-Program End” (page 199).

Example:
Programming using G65
Specify Z or W for the depth of a hole, K for the depth of a
cut, and F for the cutting feedrate to drill the hole.

<Program der kalder et makroprogram>
<Program calling a macro program>

02;

GO00 T0101;

G97 S1000 MO3;

G00 X100.0 Z200.0 M08;

G65 P9100 Z50.0 K20.0 FO0.3;.......covrcmrmrneerneninnans
G00 X100.0 Z200.0 MO05;

M30;

Makroprogramkald

VA w
‘ K
|4 G\ il s s Z: Huldybde (absolut programmering)
" N N U: Huldybde (tilvaekstprogrammering)
Semmmmes Smmmoe- iy K: Skaeremaengde pr. cyklus
-— F: Skeerehastighed
[aVaVaVaVa Vot 4 .
-— S gl;ﬁ[%hgzg%?:% Z: Hole Depth (Absolute Programming)
[VAVAVAVAVAY NN Hi ) U: Hole Depth (Incremental Programming)
DU aVAVAVAVAVAV) gm 'r:ja_?_tlghed K: Cutting Amount per Cycle
aVaVaVaVaVaVaVaVa apid lraverse F: Cutting Feedrate

Macro program call



G FUNKTIONER

118 G FUNCTIONS

<Makroprogram (programmet som skal kaldes)>
<Macro program (program to be called)>
09100;

elle hul.

rige hul.
IF [#23 NE #0] GOTO 1,

til N1.
IF [#26 EQ #0] GOTO 8;

#23=#5002—#26;
N1 #1=#1+#6;

hul.
IF [#1 LE #23] GOTO 2;
#1=#23;

elle hul.
N2 GO0 W—#2;

GO1 W-[#1-#2] F#9;
GO0 W#1;

Rydder data for dybden af det aktu-
Rydder data for dybden af det for-
Ved tilveekstprogrammering hoppes
Hvis hverken Z eller W er specifice-
ret, opstar der en fejl.

Beregner dybden pa hullet.
Beregner dybden pa det aktuelle

Hopper til N2 ved oversnit.
Klemmer ved dybden pa det aktu-

Flytter veerktgijet til den forrige
dybde ved hgj hastighed.

Clears the data for the depth of the
current hole.

Clears the data for the depth of the
preceding hole.

In case of incremental
programming, jumps to N1.

If neither Z nor W is specified, an
error occurs.

Calculates the depth of the hole.

Calculates the depth of the current
hole.

If overcut occurs, jumps to N2.

Clamps at the depth of the current
hole.

Moves the tool to the previous depth
at a rapid traverse rate.

Borer hullet. Drills the hole.
Returnerer veerktgjet til boringens  Returns the tool to the drilling start
startpunkt. point.

N8 #3000=1 (NO Z OR U COMMAND);

@1 For oplysninger om makromeddelelser, se den instruktionsma-
nual der blev leveret af NC fabrikanten.

Kontroller om boringen er udfart.

Gemmer dybden pa det aktuelle hul.

Vender tilbage til det program der
kaldte makroprogrammet.

Udsender en alarm.

Checks whether drilling is
completed.

Stores the depth of the current hole.

Returns to the program that called
the macro program.

Issues an alarm.

@1 For details on macro statements, refer to the instruction manual
supplied by the NC manufacturer.

2-24 G66 Modalt Makrokald (Hver Aksevandringskommando),
G66.1 Modalt Makrokald (Hver Blok), G67 Modalt Makrokald Annuller
G66 Macro Modal Call (Every Axis Travel Command),
G66.1 Macro Modal Call (Every Block), G67 Macro Modal Call Cancel
<G66> <G66>

Nar G66 (makro modal kald) er specificeret, vil et makro
program, eller et underprogram blive kaldt, hver gang en blok
med en beveegelseskommando er udfgrt. Dette fortsaetter indtil
G67 specificeres for at slette modal makro kaldet.

] BEMERK

Once G66 (macro modal call) is specified, a macro program or
a subprogram is called every time a block containing a travel
command is executed. This continues until G67 is specified to
cancel the modal macro call.

] NoTE

1. len G66 blok kaldes intet makroprogram. Dog er lokale variabler
(argumenter) sat.

2. Intet makroprogram kaldes, i en blok med kommandoer for
kompensations funktioner, men ingen bevaegelseskommandoer.

3. De lokale variabler (argumenter), er kun sat i blokken med G66
kommandoen. Bemaerk at lokale variabler ikke saettes hver gang
der udferes et modal kald.

<G66.1>

| denne tilstand kaldes den specificerede makro

betingelseslgst for hver NC kommando blok. Al data, udover

adresse O (program nummer), adresse N (sekvens nummer),

og G koder, som er specificeret i hver blok, udfgres ikke og

bruges som argumenter.

G koden i den blok, hvor G66.1 er specificeret, bliver ikke brugt

som argument. Kun den sidste specificerede G kode i

efterfelgende blokke, bliver brugt som argument.

1. In a G66 block, no macro program is called. Local variables
(arguments) are set, however.

2. No macro program is called in a block containing commands for
compensation functions but no travel commands.

3. Thelocal variables (arguments) are set only in the block specifying
the G66 command. Note that local variables are not set each time
a modal call is performed.

<G66.1>

In this mode, the specified macro is unconditionally called for

each NC command block. All the data other than address O

(program number), address N (sequence number), and G

codes that are specified in each block is not executed and is

used as arguments.

The G code in the block in which G66.1 is specified is not used

as an argument. Only the last G code specified in subsequent

blocks is used as an argument.
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Med andre ord er situationen den samme, som hvis alle
blokkene med NC kommandoer, har en G65 kommando, enten
ved begyndelsen af blokken, eller hvis en af disse er tilstede,
efter adresserne O (programnummer) eller adresse N
(sekvensnummer).

(] BEm&ERK

In other words, the situation is the same as if all blocks
containing NC commands have a G65 command; either at the
beginning of the block or, if one of these is present, following
the address O (program number) or address N (sequence
number).

] noTE

1. | blokken med G66.1, kaldes et makroprogram kaldt.

2. Blokken der efterfglger den med G66.1 og udferer et

makroprogram kald (uden at inkludere blokkene med G66.1)

» Adresserne G, P og L, kan ogsa bruges som argumenter.
Adressen G stemmer med #10, adresse L med #12, og adresse
P med #16. Men restriktionerne pa input formatet, som passer
til de normale NC kommandoer, passer til dataen. For eksempel,
“:G1000. P0.12 L-4” kan ikke specificeres.

» Nar flere G koder specificeres, bliver kun den sidste G kode
brugt som argument. En adresse O (programnummer), adresse
N (sekvensnummer), og G koder, som ikke er i gruppe 00, bliver
vidersendt til den naeste og efterfalgende blokke som modal
data.

3. For blokke som kun indeholder en adresse O (programnummer),
adresse N (sekvensnummer), EOB kode, makro meddelelse, eller
en M99 kommando, udfgres makroprogram kald ved hver blok
ikke.

4. Nar en blok indeholder andre kommandoer end adresse O
(programnummer), eller adresse N (sekvensnummer), formodes
det at vaere en NC kommando, og makroprogram kaldet udfgres
ved hver blok. Nar N specifikt fglger data andet end en adresse O
(programnummer), eller adresse N (sekvensnummer), bliver N
brugt som et argument. | dette tilfeelde, svarer N til variabel #14, og
antallet af decimalpladser er 0.

@1 Se instruktionsmanualen, der fglger med NC enheden, for oplys-

1. In the block containing G66.1, a macro program is called.

2. The block that follows the one containing G66.1 and performs a
macro program call (not including the blocks containing G66.1)

+ Addresses G, P and L can also be used as arguments. Address
G corresponds to #10, address L to #12, and address P to #16.
However, the restrictions on the input format that apply to normal
NC commands apply to the data. For example, “;G1000. P0.12
L—4” cannot be specified.

* When multiple G codes are specified, only the last G code is
used as an argument. An address O (program number),
address N (sequence number), and G codes not in group 00 are
passed to the next and subsequent blocks as modal data.

3. For blocks containing only an address O (program number),
address N (sequence number), EOB code, macro statements, or
an M99 command, the macro program call at every block is not
performed.

4. When a block contains a command other than an address O
(program number), or address N (sequence number), it is
assumed to be an NC command and the macro program call at
every block is performed. When N is specified following data other
than an address O (program number), or address N (sequence
number), the N is used as an argument. In this case, the N
corresponds to variable #14 and the number of decimal places is
0.

@1 Refer to the instruction manual supplied by the NC manufacturer

ninger. for details.
G66 (G66.1) P_ L <Argument tildeling>;
G66 (G66.1) P_ L <Argument assignment>;
G67;
¢ P Makroprogramnummer der skal kaldes Macro program number to be called
@ Specificer M99 i det kaldte program, for at @ Specify M99 in the called program to return to
vende tilbage til det forrige program. the previous program.
* L Antallet af kaldte makroprogrammer (hvis Number of macro program calls (If omitted,
udeladt, bliver kaldet gentaget én gang.) the call is repeated once.)
Programbare omfang: 1 - 9999 Programmable range: 1 - 9999
* <Argumenttildeling>............. Data overfart til makroen Data passed to the macro
<Argument assignment> m Argumentildelingen er den samme som m The argument assignment is the same as
G65. Se “Agumenttildeling” (side 115). G65. Refer to “Argument Assignment”
(page 115).
¢ GB7 o Makro modalkald annuller Macro modal call cancel
] BEMERK t noTE

1. Blokkene med G66 eller G66.1 og G67, specificeres parvis, i det
samme program. Hvis en G67 kommando, er specificeret uden at
en G66 eller en G66.1 tilstand er gyldig, opstar P276 alarmen.

2. G66 og G66.1 kommandoer, skal veere specificerede, for
argumenter.

3. Hvis M99 specificeres i en blok hvor et makroprogram er kaldt med
G66 eller G66.1, bliver M99 udfert lige efter udfgrelse af kaldet.

@1 For oplysninger angaende makroprogramkaldets nestingniveau,
se “Nestingniveau for kald” (side 117)

1. The blocks containing G66 or G66.1 and G67 are specified in pairs
in the same program. If a G67 command is specified while the
G66 or G66.1 mode is not valid, the alarm P276 occurs.

2. The G66 and G66.1 commands must be specified before any
arguments.

3. If M99 is specified in a block in which a macro program is called
with G66 or G66.1, M99 is executed after performing the call.

@1 For details on the nesting level of macro program calls, refer to
“Nesting Level for Calls” (page 117)
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Eksempel:
Programmering med G66

Dette program skeerer en rille ved de speciferede positioner.

<Program der kalder et makroprogram med
G66>

<Program calling a macro program with G66>
03;

GO00 T0202;

G97 S1000 MO3;

G00 X100.0 Z200.0 M08;

G66 P9110 U5.0 FO.5; ..o

G00 X100.0 Z200.0 MO05;
M30;

<Makroprogram (programmet som skal kaldes)>
<Macro program (program to be called)>

09110;

GO01 U-#21 F#9;
GOO UH21; e

Eksempel:
Programmering med G66.1

Dette program skeerer en rille ved de speciferede positioner.
G66.1 er brugt i tilfeelde, hvor det er ngdvaendigt at eendre

rilledybden hver gang.

Example:

Programming using G66

mcmc

Tildeler 5.0 til #21 og 0.5 til #9 for
makroprogram 09110 og kalder
makroprogrammet.

Udferer makroprogram 09110 ved
positionen Z80.0.

Udfarer makroprogram 09110 ved
positionen Z50.0.

Udferer makroprogram 09110 ved
positionen Z30.0.

Annulerer makrokaldet

Skeerer arbejdsstykket.
Traekker veerktgijet tilbage.
Slutter makroprogrammet

Example:

This program cuts a groove at the specified positions.

. Rilledybde (tilveekstprogrammering)
Skeerehastighed ved rilleskeering

: Groove Depth (Incremental Programming)
Cutting Feedrate for Groove Cutting

Assigns 5.0 to #21 and 0.5 to #9 of
macro program 09110 and calls the
macro program.

Executes macro program 09110 at
the Z80.0 position.

Executes macro program 09110 at
the Z50.0 position.

Executes macro program 09110 at
the Z30.0 position.

Cancels the macro call

Cuts the workpiece.
Retracts the tool.
Ends the macro program

Programming using G66.1

This program cuts a groove at the specified positions.
G66.1 is used in cases where it is necessary to change the

groove depth each time.

mcmc

<Program der kalder et makroprogram med G66.1>

<Program calling a macro program with G66.1>
04;

G00 T0303;

G97 S1000 MO3;

G00 X100.0 Z200.0 M08;

: Rilledybde (tilveekstprogrammering)
Skeerehastighed ved rilleskeering

: Groove Depth (Incremental Programming)
Cutting Feedrate for Groove Cutting
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G66.1 P9120 U5.0 Z80.0 FO.5; .........ccccvumiunnene

Tildeler 5.0 til #21, 80.0 ved #26 og
0.5 ved #9 af makroprogrammet
09120 og udfgrer makroprogram-
met ved position Z80.0.

Assigns 5.0 to #21, 80.0 at #26 and
0.5 at #9 of the macro program
09120 and executes the macro
program at the Z80.0 position.

UB.0 Z50.0; .oeeeeeiieeiie it Tildeler 8.0 til #21 og 50.0 ved #26  Assigns 8.0 to #21 and 50.0 at #26
af makroprogrammet 09120 for at  of macro program 09120 to change
endre rilledybden (U) ved position the groove depth (U) at the Z50.0
z50.0, og udfgrer makroprogram- position and executes the macro
met. program.

U3.0 Z30.0; weoeeeeiieeiee e Tildeler 3.0 til #21 og 30.0 ved #26  Assigns 3.0 to #21 and 30.0 at #26
af makroprogrammet 09120 for at  of macro program 09120 to change
2endre rilledybden (U) ved position the groove depth (U) at the Z30.0
Z30.0, og udfgrer makroprogram-  position and executes the macro
met. program.

(YA Annulerer makrokaldet Cancels the macro call

GO00 X100.0 Z200.0 MO05;

M30;

<Makroprogram (programmet som skal kaldes)>
<Macro program (program to be called)>

09120;

GOO ZH26; ..o Positionering i Z-aksens retning Positioning in the Z-axis direction
GOT U—#21 FHI; i Skeerer arbejdsstykket. Cuts the workpiece.

GOO UH2T; it Treekker veerktgjet tilbage. Retracts the tool.

MOG; Slutter makroprogrammet Ends the macro program

2-25 G81.4 Snekkefraesnings-synkronisering Start, G80.4 Snekkefrasnings-synkronisering Annuller
(Option)
G81.4 Hobbing Synchronization Start, G80.4 Hobbing Synchronization Cancel (Option)

The spindle 1 hobbing function (G81.4) is used for machining

of the kind described below.

« Cutting of gears by synchronizing C-axis rotation with rotary
tool spindle rotation.

« Cutting of helical gears by synchronizing C-axis rotation with
rotary tool spindle rotation and Z-axis movements.

Spindel 1 snekkefraesningsfunktionen (G81.4) anvendes til den

form for bearbejdning, som er beskrevet nedenfor.

» Skeering af tandhjul ved at synkronisere C-aksens rotation
med roterende veerktgjsspindelrotation.

+ Skeering af skrueskarne tandhjul ved at synkronisere
C-aksens rotation med roterende vaerktgjsspindelrotation og
Z-aksebevaegelser.

G81.4R_L_Q P ;

G80.4;
e G814 e, Snekkefrasnings-synkronisering start Hobbing synchronization start
* G804 i Snekkefraesnings-synkronisering annuller Hobbing synchronization cancel
* R Antal taender Number of teeth
« Indstillingsinterval er fra 1 til 1000 » Setting range is from 1 to 1000
L U Antal skruegevind Number of hob threads

« Indstillingsinterval er fra —200 til 200
* Nar L >0, roterer C-aksen i positiv (+)

+ Setting range is from —200 to 200
* When L > 0, C-axis rotates in the positive

retning (+) direction
* NarL <0, roterer C-aksen i negativ (-) * When L <0, C-axis rotates in the negative
retning (-) direction

» Hvis L er udeladt, eller LO er specificeret, « When L is omitted or LO is specified, L = 1
erL=1
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Qe Modul- eller diameterafstand Module or diametral pitch
+ Specificer et modul i tilfaelde af metrisk » Specify a module in the case of metric
input input
Enhed: 0.001 mm Unit: 0.001 mm
Indstillingsinterval: 0.1 til 25.0 mm Setting range: 0.1 to 25.0 mm
» Specificer en diameterafstand i tilfeelde af + Specify a diametral pitch in the case of
tomme-input inch input
Enhed: 0.0001 tommer™ Unit: 0.0001 inch™
Indstillingsinterval: 0.1 til 25.0 tommer™’ Setting range: 0.1 to 25.0 inch™
P Tandhjulets skruevinkel Gear helix angle

Enhed: 0.001°
Indstillingsinterval: — 89.0 til 89.0

Unit: 0.001°
Setting range: — 89.0 to 89.0

@ Specify a positive value (+) at address P when cutting a left hand
helical gear with C-axis rotation in the negative (-) direction.

@ Specificer en positiv veerdi (+) ved adresse P, nar der skeeres et
venstredrejet skrueskaret tandhjul med C-akserotation i negativ (-)

retning.
Eksempel: Example:
Programmering med G81.4, G80.4 Programming using G81.4, G80.4
00200;
G28 UDO VO WO; oo Returnering af X-, Y- og Z-akserne  Returning the X-, Y-, and Z-axes to
til maskinnulpunkt the machine zero point
G28 BO; oo Returnering af B-aksen til maskin-  Returning the B-axis to the machine

nulpunkt zero point

Tilslutning af spindel 1 som C-akse Connecting spindle 1 as the C-axis

Returnering af C-aksen til maskin-  Returning the C-axis to the machine

nulpunkt zero point

GO00 X25.0 YO Z0;

G81.AR20 L1; ..o Snekkefreesnings-synkronisering Hobbing synchronization start
start (Number of teeth: 20 Number of hob
(Antal teender: 20 Antal skruege- thread: 1)
vind: 1)

S500 MA3; oo Synkroniseret rotation for roterende Synchronized rotation of rotary tool
veerktgjsspindel og C-akse start spindle and C-axis start (Rotary tool
(roterende veerktgjsspindel: 500 spindle: 500 min~", C-axis: 25
min~"!, C-akse: 25 min‘1) min‘1)

G04 X1.0;

G98 G01 X20.0 F500;
G01 W-50.0 F100; ....

Fremrykning af skrueskaerer Approach of the hob cutter

Skeering af tandhjulet Cutting of the gear

...................................................... Retract of the hob cutter

Tilbagetraekning af skrueskaerer

Roterende veerktajsspindel og Rotary tool spindle and C-axis stop

C-akse stop

GB8O0.4; ... Snekkefreesnings-synkronisering Hobbing synchronization cancel

annuller

G04 X1.0

MAB; .o Annullering af C-akse tilslutning Cancelling the C-axis connection

G28 UDO VO WO ..o Returnering af X-, Y- og Z-akserne  Returning the X-, Y-, and Z-axes to

til maskinnulpunkt the machine zero point

] BEM&ERK ] noTE

1. Specificer G81.4 eller G80.4 kommandoen i en blok uden andre 1. Specify the G81.4 or G80.4 command in a block without other
kommandoer. commands.

2. Specificer G81.4 eller G80.4 kommandoen efter, at roterende 2. Specify the G81.4 or G80.4 command after the rotary tool spindle
veerktgjsspindel og C-akse er stoppet. and C-axis are stopped.

3. Der kan indtastes decimalkomma ved specifikation af adresserne 3. A decimal point can be entered when specifying the addresses Q
QogP. and P.

4. Under snekkefraesnings-synkronisering kan G81.4 kommandoen 4. During hobbing synchronization, the G81.4 command cannot be
ikke specificeres igen. Desuden kan adresserne R, L, Q og P ikke specified again. Also, addresses R, L, Q, and P cannot be
andres. changed.

5. Under snekkefrasnings-synkronisering, skal en 5. During hobbing synchronization, a move command for the C-axis

bevaegelseskommando for C-aksen eller andre akser vaere en
trinvis kommando.

or other axes should be an incremental command.
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6. Under snekkefraesnings-synkronisering kan C-aksen ikke 6. During hobbing synchronization, the C-axis cannot be returned to
returnere til nulpunktet. Returner C-aksen til nulpunkt fer the zero point. Return the C-axis to the zero point before specifying
specifikation af G81.4 kommandoen. the G81.4 command.
7. Under snekkefraesnings-synkronisering kan kommandoerne G27, 7. During hobbing synchronization, the G27, G28, G29, G30, G30.1,
G28, G29, G30, G30.1 og G53 kommandoer ikke specificeres for and G53 commands cannot be specified for the C-axis.
C-aksen.
8. C-aksens rotationsretning bestemmes af den roterende 8. The direction of C-axis rotation is determined by the direction of
veerktgjsspindels rotationsretning. rotary tool spindle rotation.
» Nar den roterende veerkigjsspindel roterer i positiv retning, » When the rotary tool spindle rotates in the positive direction, the
roterer C-aksen ogsa i positiv retning. C-axis rotates in the positive direction too.
» Nar den roterende veerktgjsspindel roterer i negativ retning, » When the rotary tool spindle rotates in the negative direction, the
roterer C-aksen ogsa i negativ retning. C-axis rotates in the negative direction too.
Bemaerk, at nér adresse L specificeres, svarer C-aksens retning til Note that when the address L is specified, the direction of C-axis
dens veerdi. accords with its value.
9. Under snekkefreesnings-synkronisering er manuel 9. During hobbing synchronization, manual handle interruptions are
handtagsafbrydelse mulig pa C-aksen og andre akser. possible on the C-axis and other axes.
10. Ved udferelse af snekkeskeaering med C-aksen pa spindel 2-siden,  10. When executing hob cutting with the C-axis on the spindle 2 side,

skal du eendre parameteren nedenfor.
Nr.1596 = 5 (SMC-specifikationer)
Nr.1596 = 6 (SY-specifikationer)

@ Standardindstillingen er nr. 1596 = 3 (C-aksen pa spindlen
1-siden).

change the parameter below.
No0.1596 = 5 (SMC specifications)
No0.1596 = 6 (SY specifications)

@ The default setting is No.1596 = 3 (the C-axis on the spindle 1
side).

Alarmmeddelelse under
snekkefraesnings-synkronisering

Alarm Message during Hobbing Synchronization

1. Huvis falgende formatfejl opstod i G81.4 blokken, opstar 1. If the following format error occurred in the G81.4 block, the
nedenstaende alarm. alarms below occur.
o Adresse R (antal tandhjul) er ikke specificeret (P33). e Address R (number of gear) is not specified (P33).
o Der er specificeret en veerdi uden for indstillingsinterval til ¢ A value out of setting range is specified to either one of
en af adresserne R, L, P eller Q (P35). addresses R, L, P, or Q (P35).
e Kun en af adresserne P og Q er specificeret (P33). ¢ Only one of addresses P and Q is specified (P33).
2. Huvis C-aksens tilslutningsmodus ikke er specificeret, opstar 2. If the C-axis connection mode is not specified, an alarm

en alarm (P430).

(P430) occurs.

2-26 G90 Y.D./I.D. Skeeringscyklus, G94 Fladeskaeringscyklus

G90 O.D./I.D. Cutting Cycle, G94 Face Cutting Cycle

The G90 and G94 commands are used to call the cycles which
simplify programming for straight and tapered cutting on O.D.,

G90 og G94 kommandoerne, bruges til at kalde de cykler, som
forsimpler programmering for en lige og konisk skeering pa

0O.D., I.D. og endeflade.

|.D. and end face.

G90 O.D./I.D. skeerecyklus

O.D./I.D. cutting cycle

Go4 Fladeskaerings cyklus

Face cutting cycle

@ Disse cykler bruges generelt ikke.

Lo

« For oplysninger for funktioner der kaldes med
kommandoerne G90 og G94, se instruktionsmanualen fra
NC producenten.

. Der findes oplysninger om skift af formatet er beskrevet i det
separate bind BRUGERVEJLEDNING “Indstillingsskaerm”

1. Standardformat (standardindstilling)
Standard format (default setting)
<Lige skaering>
<Straight cutting>
G90 X(U)_Z(W)_F_;
G94 X(U)_Z(W)_F_;
<Konisk skaring>
<Tapered cutting>
G90 X(U)_Z(W) R_F_;
G94 X(U)_Z(W) R_F_;

@ Usually, these cycle are not used.

Lo

. For details of the functions called by the G90 and G94
commands, refer to the instruction manual supplied by the
NC manufacturer.

. For details on switching the format, refer to the separate
volume, OPERATION MANUAL “Setting Screen”
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2. F15 format
F15 format

<Lige skeering>

<Straight cutting>

G90 X(U)_2Z(W)_F_;
G94 X(U)_Z(W)_F_;
<Konisk skaering>

<Tapered cutting>

G90 X(U)_Z(W)_I_F_;
G94 X(U)_Z(W)_K_F_;

© G0 e Kalder O.D./I.D. skeerecyklus Calls the O.D./1.D. cutting cycle

* G Fladeskeerings cyklus Face cutting cycle

Xy Z i Specificerer koordinatveerdien for skeerings- Specify the coordinate values of the end
cyklens slutpunkt. point of cutting cycle.

cUW e Specificerer afstanden og retningen fra skae- Specifies the distance and direction from the
recyklens startpunkt til skaerecyklens slut-  cutting cycle start point to the cutting cycle
punkt. end point.

* R (G90): (G90):
Specificerer stigningens afstand i X-akse Specifies the distance of taper in the X-axis
retningen (veerdi med tegn, i radius). direction (signed, in radius).
(G94): (G94):
Specificerer stigningens afstand i Z-akse ret- Specifies the distance of taper in the Z-axis
ningen (veerdi med tegn). direction (signed).

L RSP PP R RUPPP PRSP Specificerer stigningens afstand i X-akse Specifies the distance of taper in the X-axis
retningen (veerdi med tegn, i radius). direction (signed, in radius).

o K Specificerer stigningens afstand i Z-akse ret- Specifies the distance of taper in the Z-axis
ningen (veerdi med tegn). direction (signed).

CF Specificerer fremfgringsraten. Specifies the feedrate.

-X

<Lige skeering>
<Straight Cutting>
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<Lige planskaering>
<Straight Facing>
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| +z <--- Hgj hastighed
Rapid Traverse
Y ¢ <«—— Skeeretilforsel

-X Cutting Feed

<Konisk skaering>
<Tapered Cutting>
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- >z Rapid Traverse
f——— X
/ v Yy <«—— Skeeretilforsel
-X Cutting Feed

<Konisk planskeering>
<Tapered Facing>
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2-27
Overfladehastighed

G50, G96 Indstilling af Maksimal og Minimal Spindelhastighed og Styring af Konstant

G50, G96 Setting Maximum and Minimum Spindle Speeds and Controlling Constant Surface Speed

G50 Specificerer de maksimale og minimale
spindelhastigheder

G50 indstiller spindelhastighedsbegraensninger (maksimum og
minimum spindelhastighed) ved automatiske drift. Nar G50 er
indstillet, vil spindelhastigheden veere fikseret ved den satte
greense.

G96 Kalder den konstante overfladehastigheds
kontroltilstand

Overfladehastigheden kaldes ogsa skeerehastigheden. Den
indikerer afstanden, som skeerevaerktgjet flytter sig langs
arbejdsopgave overfladen (periferi) per minut.

Nar overfladehastigheden er specificeret med denne
kommando, kontrolleres spindhastigheden automatisk, til at
opretholde den konstante overfladehastighed, med varierende
skeeringsdiameter.

@ Standard skeerehastigheden er generelt fastsat i
overensstemmelse med arbejdsstykkets materialer og
skeaeringsveerktgjet, arbejdsstykkets form og
opspaendingsmetoden.

A ADVARSEL

1. Spindelhastighedsbegraeningen, indstillet med G50,
ma ikke vare hgjere, end de individuelle tilladte
granser for patronen, tilbeher og cylinder.
[Udskydning af arbejdsstykke, Alvorlig personskade,
Maskinskade]

2. Nar G96 (konstant overfladehastighedsstyring)
specificeres i et delprogram, skal G50 specificeres i en
blok for G96 blokken, for at kunne indstille
spindelhastighedsgraense til den veerdi, der er
specificeret med G50. | G96 modus foroges
spindelhastigheden, efterhanden som skaerevarktojet
rykker frem mod spindelens centrum, indtil den nar
den tilladte maksimale hastighed for maskinen.
[Arbejdsemneudstadning, Alvorlig personskade,
Skade pa maskinen]

« Ved specificering af G50: “Eksempel 1:” (side 126)

. For forholdet mellem spindelhastigheden og patronens
gribekraft, se den instruktionsmanual der fulgte med
spaendepatronen og cylinderen.

3. Den maksimale spindelhastighed, der indstilles ved at
specificere G50, nar drift er sat pa pause under
bearbejdning, og NC'ens strem er slaet FRA. Hvis
NC'ens strom er slaet FRA igen, for at genstarte
bearbejdning fra den nedvendige programblok, sa er
der mulighed for at programmet bliver udfert uden
indstilling af den maksimale spindelhastighed. Nar
NC'ens strem bliver slaet TIL, sa udfer altid
programmet fra starten. Genstart aldrig drift fra den
nodvendige programblok.
[Arbejdsemneudstadning/Alvorlig personskade/Skade
pa maskinen]

G50 Specifies the maximum and minimum spindle speeds

G50 sets the spindle speed limits (maximum and minimum
spindle speeds) for automatic operation. Once G50 is set, the
spindle speed will be clamped at the set limit.

G96 Calls the constant surface speed control mode

The surface speed is also called the cutting speed. Itindicates
the distance the cutting tool moves along the workpiece
surface (periphery) per minute.

When the surface speed is specified with this command, the
spindle speed is automatically controlled to maintain the
surface speed constant with the cutting diameter varied.

@ Generally, the standard cutting speed is determined according to
the material of the workpiece and the cutting tool, the workpiece
shape, and the chucking method.

A WARNING

1. The spindle speed limit set using G50 must be no
higher than the lowest of the individual allowable
speed limits for the chuck, fixture, and cylinder.
[Workpiece ejection, Serious injury, Machine damage]

2. Whenever G96 (constant surface speed control) is
specified in a part program, G50 must be specified in a
block before the G96 block in order to set the spindle
speed at the amount specified by G50. In the G96
mode, the spindle speed increases as the cutting tool
approaches the center of the spindle, reaching the
allowable maximum speed of the machine.

[Workpiece ejection, Serious injury, machine damage]

@1 « For specifying G50, “Example1:” (page 126)
« For the relationship between the spindle speed and chuck
gripping force, refer to the instruction manual supplied by
the chuck and cylinder manufacturers.

3. The maximum spindle speed set by specifying G50 is
cleared when operation is suspended during
machining and the NC power is shut OFF. If the NC
power is turned ON again to restart machining from the
required block of the program, there is a possibility
that the program is executed without setting the
maximum spindle speed. When the NC power is turned
ON, always execute the program from the beginning.
Never restart operation from the required block of the
program.

[Workpiece ejection/Serious injury/Machine damage]
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Ved indstilling af koordinatsystemet, skal X og Z vaerdien,i When setting the coordinate system, specify the X and Z

G50 blokken, specificeres korrekt. values correctly in the G50 block.

[Komponent interferens/forkert bevaegelse/skarevarktoj [Component interference/Erroneous motion/Cutting tool

nar ikke skaereposition] fails to reach cutting position]

Indtast ikke vaerktajsgeometriens offset data for at Do not input the tool geometry offset data to prevent the

forhindre arbejdsnulpunktet i at blive flyttet med vaerdieni  work zero point from being shifted by the amount in the

vaerktojsgeometriens offset data. tool geometry offset data.

[Komponent interferens] [Component interference]

G50S_Q_;
S S Specificerer spindelhastighedsbegreensnin-  Specifies spindle speed limit (min‘1).
gen (min‘1).
Qo Specificerer den minimale spindelhastighed Specifies the minimum spindle speed
(min~"). (min").

@ Beregn den lave graense for spindelhastigheden fra @ Calculate the lower limit of the spindle speed from the machining
arbejdsstykkets bearbejdningsdiameter, skeereforhold ved hver diameter of the workpiece, cutting conditions at each process, and
proces, og bearbejdningsforhold, og specificer den beregnede machining conditions and specify the calculated value following
veerdi efter adresse Q. Ved at indstille den lave address Q. By setting the lower limit of the spindle speed in this
spindelhastighedsgreense pa denne made, er det muligt at manner, it is possible to reduce the spindle speed acceleration and
reducere spindlens acceleration og decelerations tid, og den totale deceleration time, thus a total cutting time can be reduced.

skeeretid kan kan derfor reduceres.

G96 S_ M03(M04);
G96 S_ M203(M204);

S S Specificer skeerehastigheden (m/mm). Specifies the cutting speed (m/min).
e MO3(MO4) ..o Specificerer spindelrotation 1 i den normale Specifies spindle 1 rotation in the normal
(bagleens) retning. (reverse) direction.
* M203(M204)......cccoeevvreenenn. Specificerer spindelrotation 2 i den normale  Specifies the spindle 2 rotation in the normal
(bagleens) retning. (reverse) direction.
Eksempel 1: Example1:
00001;
NOO1;
G50 S1500; .....eerrrcneriree e Specificering af den maksimale Specifying the maximum spindle
spindelhastighed speed set
G96 S100 MO3;.......cerrreerrrerr e Spindelrotation med brug af funktio- Spindle rotation using the constant
nen til konstant overfladehastig- surface speed control function
hedskontrol
N002;
G50 S1500; ...cooeriicereerreccrr e e e esssr e e e e e e e s nnnees Specificering af den maksimale Specifying the maximum spindle
spindelhastighed speed set
G96 S120 MO3;.......eirerrirere e Spindelrotation med brug af funktio- Spindle rotation using the constant
nen til konstant overfladehastig- surface speed control function
hedskontrol
NOO3;
G50 S1500; ....oerrrneririee e Specificering af den maksimale Specifying the maximum spindle
spindelhastighed speed set
G96 S200 MO3;........cerrieerrrrere s Spindelrotation med brug af funktio- Spindle rotation using the constant
nen til konstant overfladehastig- surface speed control function

hedskontrol
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Eksempel 2:
Programmering med G50 og G96

For at flytte skaerevaerktgijet til en skeeretilfgrsel langs stien

@—® for at udfare fladebearbejdning.

Example 2:

Programming using G50 and G96

To move the cutting tool at a cutting feedrate along the path

@—® to execute facing.

L 954

O1;
N1;
G50 S2000 Q500;

GO00 T0101;
G96 S200 MO3;..........cocriiiiicne e

X56.0 220.0 MO8;

GOT ZO F1.0; e

X30.0 FO.15;

< - - - Hgj hastighed
Rapid Traverse

<«—— Skeeretilfarsel
v Cutting Feed

Indstilling af den maksimale og mini- Setting the maximum and minimum

male hastighed for spindel 1 ved
automatisk drift

Maksimale spindelhastighed: 2000
min~"

Minimale spindelhastighed : 500
min~"

Nar man starter spindel 1 i den nor-
male retning, er overfladehastighe-
den 200 m/min

Spindelhastigheden er kontrolleret
for at opretholde overfladehastig-
hedskonstanten pa 200 m/min.

Positionering ved @ ved hgj hastig-
hed, for at beveege skaereveerkigjet
teet pa arbejdsstykket

1000V
neD

_ 1000 x 200

T 314 x56

N =

~ 1137 (min™")

Ved denne position, roterer spindel
1 ved 1137 min~" i den normale ret-
ning.

Positionering ved @ ved skeereha-
stighed, seenkningens startpunkt

Fladebearbejdning ved skeereha-
stighed pa 0.15 mm/omdr

1000V
neD

1000 x 200

T 3.14x30

N =
~ 2123 (min™")

Ved denne position, burde spindel 1
rotere med 2123 min~'for at levere
overfladehastigheden pa 200 m/
min. Men siden spindelhastigheds-
greensen pa 2000min~" er indstillet i
“G50 S2000 G500;” overskrider
spindelhastigheden ikke greense-
veerdien.

spindle 1 speeds for automatic
operation

Maximum spindle speed: 2000
min~"

Minimum spindle speed : 500 min~"

Starting the spindle 1 in the normal
direction; surface speed is 200 m/
min

The spindle speed is controlled to
maintain the surface speed constant
at 200 m/min.

Positioning at @ at a rapid traverse
rate to move the cutting tool close to
the workpiece

1000V
neD

1000 x 200

T 314 x 56

N =

~ 1137 (min™")

At this position, spindle 1 rotates at
1137 min~" in the normal direction.

Positioning at @ at a cutting
feedrate, the start point of facing

Facing at a feedrate of 0.15 mm/rev

1000V
neD

1000 x 200

T 3.14x30

N =
~ 2123 (min™")

At this position, spindle 1 should
rotate at 2123 min~" to provide the
surface speed of 200 m/min.
However, since the spindle speed
limit of 2000 min~" is set in the “G50
S2000 G500;”, the spindle speed
does not exceed this limit value.
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2-28

G97 Styring af Spindelhastighed ved Konstant Hastighed

G97 Controlling Spindle Speed at Constant Speed

G97 Kalder konstant spindelhastigheds tilstand

G97 Calls the constant spindle speed command mode

G97 kommandoen, bruges til at kalde den tilstand, hvor en
konstant spindelhastighed bliver opretholdt.

Under automatisk operation, roterer spindlen ved den
programmerede hastighed.

1000V

N =
neD

N: Spindelhastighed (min~")

V: Skeerehastighed (m/min)

D: Skeaerediameter (mm)

n: Omkredskonstant

G97 kommandoen, skal specificeres ved gevindskaering,
drejeboring og freesning.

@ G97 tilstanden er ogsa specificeret, for at kunne kopiere drejning
pa lige staenger.

] BEMERK

The G97 command is used to call the mode in which a
constant spindle speed is maintained.

During automatic operation, the spindle rotates at the
programmed speed.

1000V

N =
neD

N: Spindle speed (min‘1)

V: Cutting speed (m/min)

D: Cutting diameter (mm)

n: Circumference constant

The G97 command must be specified for thread cutting
operations, turning drilling operations and milling operations.

The G97 mode is also specified for copy turning on straight bar
workpiece.

] NoTE

Under gevindskaeringsoperationer, skaeres gevindet gradvist, ved at
andre skaerediameteren, for hvert gevindskaereflade, mens man
opretholder startpunktet pa gevindet. Derfor, hvis spindelhastigheden
ikke holdes konstant, aendres startpunktet for hver gevindskaerecyklus,
hvilket ggr gevindskaering umuligt, eller det tipper veerktgjets naese.

A\ ADVARSEL

Nar en G97 hastighedskommando, bliver brugt i et
program, vil specifikationer for maksimum hastighed med
en G50 kommandom blive ignoreret. Derfor, nar man
specificerer spindelhastigheden med en G97 kommando,
skal man ikke specificere en hastighed hgjere, end den
laveste hastighed, imellem de tilladte hastighedsgraenser,
for pistol, fast tilbehor og cylinder.

[Udskydning af arbejdsstykke, Alvorlig personskade,
Maskinskade]

G97 S_ MO3(M04) ;
G97 S_ M203(M204);
G97 S_ M13(M14);

e GO7 e Kalder konstant spindelhastigheds-tilstand.

S Specificerer spindelhastigheden (min‘1).

e MO3(MO4) .....oovveeeeeiieeeen. Specificerer spindelrotation 1 i den normale
(bagleens) retning.

* M203(M204) .....ocovveeiirieenns Specificerer spindelrotation 2 i den normale
(bagleens) retning.

e M13(M14) oo Specificerer rotationsveerktgjets spindelrota-

tion i den normale (bagleens) retning.

During thread cutting operation, the thread is cut gradually by changing
the cutting diameter for each thread cutting path while maintaining the
start point of the thread. Therefore, if the spindle speed is not kept
constant, the start point shifts in each thread cutting cycle making
thread cutting impossible or tipping the tool nose.

A\ WARNING

When a G97 speed command is used in a program,
specification of the maximum speed with a G50 command
will be ignored. Therefore, when specifying the spindle
speed with a G97 command, specify a speed no higher
than the lowest speed among the allowable speed limits
for the chuck, fixture, and cylinder.

[Workpiece ejection, serious injury, machine damage]

Calls the constant spindle speed command
mode.

Specifies the spindle speed (min‘1).
Specifies the spindle 1 rotation in the normal
(reverse) direction.

Specifies the spindle 2 rotation in the normal
(reverse) direction.

Specifies the rotary tool spindle rotation in
the normal (reverse) direction.
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] BEMERK

] NoTE

1. Nar spindelhastighedens kontroltilstand skifter fra G96 til G97
tilstand, og ingen spindelhastighed er specificeret i G97 blokken,
vil den opméede spindelhastighed, i blokken der gjeblikkeligt
efterfglger G97 blokken, blive brugt som spindelhastigheden for
G97 tilstands operationen.
Derfor, hvis der ikke er specificeret en spindelhastighed i G97
blokken, vil spindelhastigheden for G97 tilstanden, afhaenge af
positionen for skeereveerktgijet, i blokken der efterfalger G97
blokken, og dette kan pavirke maskinens praecision, og forkorte
veerktgjets levetid.
Nar man skifter spindelhastighedstilstanden til G97 tilstanden, skal
man altid specificere en spindelhastighed.

2. Spindelhastigheden er begraenset af fremfgringsraten for
skeereveerktgjet (mm/omdr).

R

N <
F

N: Spindelhastighed (min~")
F: Fremfgringshastighed (mm/omdr)
R: Maksimal skeerehastighed (mm/min)

m For maksimal skeaerehastighed, se “F FUNKTION” (side 228)

1. When the spindle speed control mode is switched from the G96
mode to the G97 mode, if no spindle speed is specified in the G97
block, the spindle speed obtained in the block immediately
preceding the G97 block is used as the spindle speed for the G97
mode operation.

Therefore, if no spindle speed is specified in the G97 block, the
spindle speed for the G97 mode will depend on the position of the
cutting tool in the block preceding the G97 block, and this could
adversely affect machining accuracy and shorten the life of the
tool.

When switching the spindle speed control mode to the G97 mode,
always specify a spindle speed.

2. Spindle speed is restricted by feedrate of cutting tool (mm/rev).

R

N <
F

N: Spindle speed (min~")
F: Feedrate (mm/rev)
R: Maximum cutting feedrate (mm/min)

m For the maximum cutting feedrate, refer to “F FUNCTION”

(page 228)

2-29
Omdrejning

G98 Kommando for Fremfaringshastighed pr. Minut, G99 Kommando for Fremfgringshastighed pr.

G98 Feedrate per Minute Command, G99 Feedrate per Revolution Command

Aksefremfgringsenheder bestemmes ved at specificere de
felgende to G koder:

Axis feedrate units are determined by specifying the following
two G codes:

@

G98 Specificerer Fremfgringshastighed pr. Minut
(Linezer akse: mm/min, rotationsakse: °/min)
Aksefremfgringsraten specificeret af F koder, er forklaret i
enheder af mm per minut (mm/min, °/min).

@ Denne tilstand bruges, nar stangindfgren, kipmomentfingeren, eller
rotationsveerktgjet bliver brugt.

G99 Angiver Fremferingshastighed pr. Omdrejning (mm/

omdr)

Aksefremfgringshastigheden angives med F-koder i enheden

mm pr. omdrejning (mm/omdr).

@ Denne tilstand bliver brugt for generelle drejeoperationer, sdsom
0O.D. skeering, I.D. skaering, og gevindskeering.

G98 Specifies the Feedrate Per Minute

(Linear axis: mm/min, rotary axis: °/min)

The axis feedrate specified by F codes is interpreted in units of
mm per minute (mm/min, °/min).

@ This mode is used when the bar feeder, the pull-out finger, or the
rotary tool is used.
G99 Specifies the Feedrate Per Revolution (mm/rev)

The axis feedrate specified by F codes are in units of mm per
revolution (mm/rev).

@ This mode is used for general turning operations such as O.D.
cutting, I.D. cutting, and thread cutting.




G FUNKTIONER
130 G FUNCTIONS

/\ FORSIGTIG

| G98 tilstand, flyttes revolverhovedet med
fremferingsraten specificeret af F koden, selv nar spindlen
ikke roterer. Var sikker pa, at skaerevarktgjet ikke vil
ramme arbejdsstykket.

[Maskinskade]

/\ cAUTION

In the G98 mode, the turret moves at the feedrate specified
by the F code even when the spindle is not rotating. Make
sure that the cutting tool will not strike the workpiece.
[Machine damage]

G98; G98;

G01 Z_F100.0; Skeereveerktgjet flytter sig ved G01 Z_F100.0; The cutting tool moves at a
en rate af 100 mm/min, selv rate of 100 mm/min even
nar spindlen ikke roterer. when the spindle is not

rotating.
G98; _____________________________ Specificerer fremfgringsraten per minut Specifies the feedrate per minute
(Liniger akse: mm/min, rotationsakse: °/min). (Linear axis: mm/min, rotary axis: °/min).
G99; ... Specificerer fremfgringshastigheden pr. Specifies the feedrate per revolution (mm/
omdrejning (mm/omdr.). rev).
] BEM&ERK JnoTE

1. G98 og G99 kommandoerne er modal. Derfor forbliver G99
kommandoen gyldig, nar den er specificeret, indtil G98
kommandoen specificeres, eller vice versa.

2. Nar streammen er teendt, er G99 tilstanden (fremfgringsrate per
omdrejning) opsat.

Eksempel:

Programmering med G98

Arbejdsstykket traekkes ud af spaendepatronen, med

kipmomentfingeren pa revolverhovedet, mens

spindelrotationen er stoppet.

/\ FORSIGTIG

Specificer altid en M05 kommando, for at stoppe
spindelrotation, fer du bruger en kipmomentfinger eller en
arbejdsstykkeskubber.

[Maskinskade]

pl—=|Cr T

P

® @,
@

G98 (Fremfgringsrate per minut)

1. The G98 and G99 commands are modal. Therefore, once the G99
command is specified, it remains valid until the G98 command is
specified, or vice versa.

2. When the power is turned on, the G99 mode (feedrate per
revolution) is set.

Example:

Programming using G98

The workpiece is pulled out of the chuck with the pull-out finger
mounted in the turret head while the spindle rotation is
stopped.

/\ cAUTION

Always specify an M05 command to stop spindle rotation
before using a pull-out finger or workpiece pusher.

[Machine damage]

.7 G00 (Hej hastighed)
GO0 (Rapid Traverse)

< - - - Hgj hastighed
Rapid Traverse

<«—— Skeeretilforsel
Cutting Feed

G98 (Feedrate per Minute)

o1,
N1;
GO0 T0101 MO5;
X0 Z20.0 MQ9;

“mm/min”.

Positionering ved 3 ved 500 mm/
min for at gribe arbejdsstykket

Positionering ved @ ved hgj hastig- Positioning at (2) at a rapid traverse
hed, for at gribe om arbejdsstykket
Etablering af “mm/min” tilstand
| de felgende blokke, vil alle F
koderne blive forklaret i enheder af

rate to grip the workpiece

Establishing the “mm/min” mode
In the following blocks, the F codes
are all interpreted in the unit of “mm/

min-.

Positioning at @ at 500 mm/min to
grip the workpiece (bar stock)

(stangemne)
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M, e Nedspaending af spaendepatron Unclamping of the chuck

GO4 U2.0; oo Ophold i 2 sekunder, for at sikre Dwell for 2 seconds to ensure
nedspaending af spaendepatronen  unclamping of the chuck
] BEm&RK ] noTE
Opholdstiden, bar veere en smule The dwell period should be a little longer
leengere end den tid, der er pakraevet for than the time required for the chuck to
at spaendepatronen skal virke (aben, operate (open, close) to ensure safe
luk), for at sikre sikker drift. operation.

Z=10.0; oo, Flytter til @ ved 500 mm/min for at Moving to @ at 500 mm/min to pull

traekke stangemnet ud af spaende-
patronen

Opspaending af speendepatronen

Ophold i 2 sekunder, for at sikre
opspaending af speendepatronen

(] BEm&ERK

out the bar stock from the chuck

Clamping of the chuck

Dwell for 2 seconds to ensure
clamping of the chuck

] noTE

Opholdstiden, bar veere en smule
leengere end den tid, der er pakraevet for
at spaendepatronen skal virke (aben,
luk), for at sikre sikker drift.

The dwell period should be a little longer
than the time required for the chuck to
operate (open, close) to ensure safe
operation.

GO0 Z20.0; oo Positionering ved (2 ved hgj hastig- Positioning at @ at a rapid traverse
hed, for at lasne stangemnet fra kip- rate to release the bar stock from
momentfingeren the pull-out finger

X200.0 Z50.0; ooeeeeereeeeeeeeeeeeee e Positionering ved D hvor revolver-  Positioning at @) where the turret
hovedet kan roteres head can be rotated

G99 .. —————————— Valg af G99 (mm/omdr) tilstanden  Selecting the G99 (mm/rev) mode
| de felgende blokke, vil alle F In the following blocks, the F codes
koderne blive forklaret i enheder af are all interpreted in the unit of “mm/
“mm/omdr”. rev”.

] BEM&ERK tJ noTE

Da G98 er blevet specificeret, skal G99 When G98 has been specified, G99
specificeres ved slutningen af must be specified at the end of the
processen, for at vende tilbage til process to return to the feed per
tilfersel pr. omdrejning (mm/omdr) revolution (mm/rev) mode.
tilstanden.

MOT1;

2-30 G325 Skift af vaerdisat for Pinol (Digital pinol)
G325 Change of Value Set for Tailstock (Digital Tailstock)

De veerdier der er indstillet pa pinolskeermen, kan andres ved

at bruge fglgende kommandoer:

The values set on the screen for the tailstock can be changed

using the following commands:

G325W_T_U_A_B_C_Q_R_S_;

* G325 . Andrer veerdi indstillet pa skaermen Changes value set on screen

* W o For at veelge Arbejde 1, indtast “1” To select Work 1, input “1”
For at veelge Arbejde 2, indtast “2” To select Work 2, input “2”

T Specificer aksialkraft 1 (kN) Specifies Thrust Force 1 (kN)

* U Specificer aksialkraft 2 (kN) Specifies Thrust Force 2 (kN)

S A Specificer skubbepunkt (mm) Specifies pushing point (mm)
Eﬂ BEMARK Eﬂ NOTE

If this value is set at “0”, stroke confirmation alarm
detection is not performed.

Hvis veerdien er sat ved “0”, udfgres
slagbekraeftelsesalarmdetektionen ikke.
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B o Specificerer tilgangspunkt ved hgj hastighed Specifies approach point at rapid traverse

(mm) rate (mm)

] BEMERK ] noTE

Hvis den opsatte vaerdi, er pa minus siden af If the value set is on the minus side of the work,

opgaven, vil der opsta interferens mellem tailstock/work interference will occur.

tailstock/opgave.
* C Specificerer returpositionen (mm) Specifies return position (mm)
* Qe Specificerer stgdtolerencen (mm) Specifies thrust tolerance (mm)

@ Nar aksialkraften nar den veerdi der er opsat i @ When the thrust force reaches the set value
stgdtolerencen, dgmmes opgaven til at veere within the thrust tolerance, the workpiece is
skubbet, og tailstock ud operationen judged to have been pushed and tailstock out
betragtes som udfert. operation is regarded as completed.

] BEMERK tJ noTE

1. Selv nar aksialkraften nar den opsatte veerdi, 1. Even when the thrust force is caused to reach
indenfor stgdtolerencen, pa en andet made the set value within the thrust tolerance by a
end at skubbe mod opgaven, betragtes load other than pushing against the
tailstock out operationen som fuldfgrt. Drift i workpiece, the tailstock out operation is
denne tilstand, kan resultere i farer sasom, regarded as being completed. Machining in
udskydning af arbejdsstykket. Vaer ekstra this state may involve dangers such as the
opmaerksom nar du @ndrer stgdtolerencen. ejection of the workpiece. Pay extra attention

2. Huvis veaerdien overskrider tolerencen, vil en when changing the thrust tolerance.

EX0461 alarmbesked blive vist. 2. If the value exceeds the tolerance range,
EX0461 alarm message is displayed.
* R o For ingen genopspanding, indtast “0” For no re-chucking, input “0”

For genopspeending, indtast “1” For re-chucking, input “1”

Indstillingen specificerer automatisk op-/ Setting specifies automatic chuck clamping/

nedspaending af arbejdsstykket efter kontakt unclamping of the workpiece following

mellem pinol og arbejdsstykke. tailstock/workpiece contact.
S S Genopspaendingstimer (sek) Re-chucking timer (sec)

Ved genopspaending, saet timeren til stignin- At re-chucking, set the timer in 0.1 second

ger pa 0.1 sekunder, for at fastsaette inter-  increments to determine the interval

vallet mellem op og nedspaending between unclamping and re-clamping

kommandoer. commands.

] BEM&ERK ] noTE

1. Veerdier opsat pa displayet er gyldige, hvis G325 ikke har veeret
specificeret.

2. Specificerer W1 eller W2, nar G325 er specificeret.

3. Hvis veerdien sat af G325 overskrider den specificerede
reekkevidde, vil ‘49 FORMAT ERROR'’ vises.

@1 For pinol IND/UD, se “M25, M26 Pinol Frem/Tilbage (Digital
Pinol), M25, M26 Pinol Spindel UD/IND (Transport Direkte Kob-
let Pinol)” (side 184)

@ Under opseaetning, anbefales det at optage positionen(r), hvor pinol
eller hjeelpetarn, bar veere positioneret, og positionen hvor pinol
eller hjeelpetarn, ber blive returneret, efter endt bearbejdning.

1. Values set on the display are valid if G325 has not been specified.

2. Specify W1 or W2 whenever G325 is specified.

3. Ifthe value set by G325 exceeds the specified range, ‘49 FORMAT
ERROR'’ is displayed.

@1 For tailstock IN/OUT, refer to “M25, M26 Tailstock Forward/
Backward (Digital Tailstock), M25, M26 Tailstock Spindle OUT/IN
(Carriage Direct-Coupled Tailstock)” (page 184)

@ During setup, you are recommended to record the position(s)
where the tailstock or steady rest should be positioned and the
position where the tailstock or steady rest should be returned after
the completion of machining.

2-31

G330 Pinol (Digital Pinol)/Spindeldok 2 Referencepunkt Retur

G330 Tailstock (Digital Tailstock)/Headstock 2 Reference Point Return

Hvis G330 kommandoen specificeres, efter en arbejdsstykke
overfarsel, returnerer pinol/spindeldok 2 til maskinens
nulpunkt. Med G330 kommandoen, flytter pinol/spindeldok 2,
sig kun i retning af nulpunktet fra den nuveerende position,
uanset opsaetningen for arbejdstykke koordinatsystemet, som
forhindrer pinol/spindeldok 2 i at flytte sig i uforudsete
retninger, og i at forstyrre arbejdsstykket og/eller veerktgjer.

If the G330 command is specified after workpiece transfer,
tailstock/headstock 2 returns to the machine zero point. With
the G330 command, tailstock/headstock 2 moves only in the
direction of the zero point from the present position regardless
of the setting for the work coordinate system, which prevents
tailstock/headstock 2 from moving in unexpected directions
and interfering with the workpiece and/or tools.
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/\ FORSIGTIG

Nar man udferer nulretur, ved enden af en
overfgrselsprocess, skal man altid specificere “G330”
(pinol (digital pinol) spindeldok 2 returnering til
referencepunkt) kommandoen. Under udferelse af “G28
B0” kommandoen, hvis der pa dette tidspunkt er opsat en
arbejds offset-vaerdi, for B-aksen i det valgte
arbejdsstykke koordinatssystem, skal aksen midlertidigt
flyttes til nulpunktet (B0) af det opsatte arbejdsstykke
koordinatsystem, og derefter flytte sig til maskines
nulpunkt. Nar en B-akses arbejds offset er opsat, kan der
veaere interferens med andre arbejdsstykker, eller et
vaerktoj, under flyttelse af arbejds koordinat nulpunktet,
som vist i figuren.

] BEm&ERK

/\ cAuUTION

When executing the zero return at the end of the transfer
process, always specify the “G330” (tailstock (digital
tailstock) headstock 2 reference point return) command.
On execution of the “G28 B0” command, if at this time a
work offset value is set for the B-axis in the selected work
coordinate system, the axes temporarily move to the zero
point (B0) of the set work coordinate system, then move to
the machine zero point. When a B-axis work offset is set,
there may be interference with other workpieces or a tool
during movement to the work coordinate zero point, as
shown in the figure.

] noTE

G330 kan bruges med spindeldok 2 specifikations maskiner og digital
pinol specifikations maskiner.

Interfer-
ence

G330 can be used with headstock 2 specification machines and digital
tailstock specification machines.

_________

1) Bevaegelse til arbejdskoordinatsystemets nulpunkt (llgangshastighed)
Motion to the Work Coordinate System Zero Point (Rapid Traverse)

2) Bevaegelse til maskinens nul-punkt (Hgj hastighed)
Motion to the Machine Zero Point (Rapid Traverse)

2-32
Faerdiggerelseskontrol (Option)

G374 Boring med Pinol Pakket Cyklus, G375 Boring med Pinol Pakket Cyklus

G374 Drilling with Tailstock Canned Cycle, G375 Drilling with Tailstock Canned Cycle Completion

Check (Option)

En pinol, kan bruges som bor, ved at montere et boreveerktg;j i
den. Brug en pakket cyklus, kaldt af en G kode, for at udfere en
boring og O.D. skeering samtidig. Det er ogsa muligt at
reducere bearbejdningstiden, ved at bruge bor og vaerktgj
pasat pa borehovedet samtidig.

G374A B_C_Q R F_;

A tailstock can be used as a drill by mounting a drilling tool in it.

Use a canned cycle invoked by G code to perform drilling and
0.D. cutting simultaneously. It is also possible to reduce the
machining time by operating the drill and tools mounted on the
turret head simultaneously.

Start point (mm)
Cutting bottom point (mm)
Return position (mm)

Depth of cut per one infeed motion (mm)
(Signed value)

Retract amount per one motion (mm)

Feedrate (mm/min)

A Start punkt (mm)

® B, Skeeringens slutpunkt (mm)

* C o Returpositionen (mm)

¢ Qe Skaeredybde pr tilfarselsbevaegelse (mm)
(veerdi med tegn)

* R Tilbagetraekningsmaengde pr. bevaegelse
(mm)

e Fremfaringshastighed (mm/min)

E:] BEMARK E:] NOTE

1. Hvis A, B, C, Q, eller F ikke er specificeret, udlases ‘MACRO
ALARM’ ‘49 FORMAT ERROR'.

2. Specificer “Q: Skaeringsdybde” og “R: Tilbagetraekningsmaengde”
som tilvaekstveerdier med tegn.

1. IfA, B, C, Q, orF is not specified, ‘'MACRO ALARM’ ‘49 FORMAT
ERROR'’ is triggered.

2. Specify “Q: Depth of cut” and “R: Retract amount” as signed

incremental values.
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Eksempel: Example:
Nar skaeringsdybden er 10 mm og When the depth of cutis 10 mm and the retract amount is
tilbagetraekningsmaengden er 5 mm: 5 mm:
Q-10. R5. Q-10. R5.

3. Huvis skeeringsdybden er lavere end tilbagetreekningsmaengden,
udlgses ‘MACRO ALARM’ ‘49 FORMAT ERROR'.

4. Beveaegelserne til et startpunkt eller til et tilbagetraekningspunkt
udfgres ved hgj hastighed, som kontrolleres af hgj hastigheds
override kontakten.

5. Da G374 kommandoen er gennemfgrt nar borecyklen starter, kan
samtidige opgaver udlgses, ved at specificere en O.D.
skaeringskommando i den naeste blok.

6. For at udfgre kommandoer i den naeste blok, efter bekraeftelse af
feerdiggerelsen af borecyklen, skal “G375;” specificeres.

7. Nar en automatisk skeereradius offset er tilfgjet, er det ikke muligt
at specificere en boring med pinolen. Aflys den automatiske
skeereradius offset, fgr du laver en sadan specifikation.

8. hvis adresse R er udeladt, efter en boretilfgrsel af “Q”, vil boret
returnere til startposition A. Hvis R er specificeret, efter en
boretilfaring af “Q” , vil boret returnere med afstanden “R”.

/\ FORSIGTIG

Kontroller at varktgj, pistolhoved og pinol ikke kommer i
kontakt med hinanden.
[Alvorlig personskade/Maskinskade]

Eksempel:

S™ MO03;

G374 A-100. B-150. C-50. Q-10. R3. F500.; .........

(Bearbejdningsprogram)

Tilgang til —100. ved hgj hastighed
Skeering af 10.0 mm ved hastighed

3. If the depth of cut is lower than the retract amount, ‘MACRO
ALARM’ ‘49 FORMAT ERROR ' is triggered.

4. The movements to a start point or a retraction point are executed
at a rapid traverse rate, which is controlled by the rapid traverse
rate override switch.

5. Since the G374 command is completed at the same time as the
drilling cycle starts, simultaneous operation can be executed by
specifying an O.D. cutting command in the next block.

6. To execute commands in the next block after confirming the
completion of drilling cycle, specify “G375;”.

7. When an automatic cutter radius offset is applied it is not possible
to specify drilling with the tailstock. Cancel the automatic cutter
radius offset before making such a specification.

8. If address R is omitted, after drill infeed of “Q”, the drill returns to
the start position A. If R is specified, after drill infeed of “Q”, the drill
returns by the distance “R”.

/\ cAUTION

Ensure the tools, the turret and the tailstock do not
interfere with each other.
[Serious injury/Machine damage]

Example:

(Machining Program)

Approaching to —100. at a rapid
traverse rate

specificeret af F500 Cutting 10.0 mm at the speed
Tilbagetraekning 3. ved hastighed specified by F500
specificeret af F500 Retracing 3. at the speed specified

Gentag dette til en dybde af —150.
Efter man nar til —150., vil boret
traekkes tilbage til -50. ved hgj
hastighed

(Bearbejdningsprogram)

by F500

Repeating this to the depth of —150.
After reaching —150., the drill
retracts to —50. at a rapid traverse
rate

(Machining Program)

Borecyklus gennemfarselstjek Drilling cycle completion checked
(Den naeste blok udferes efter at (The next block is executed after the
borecyklus er gennemfgrt.) drilling cycle is completed.)

2-33 G479 Automatisk Centreringstype Fortsat Hvile/Pinol

G479 Automatic Centering Type Steady Rest/Tailstock

G479 kommandoen har 3 forskellige funktioner alt efter
maskinens model og specifikationer.

1. Automatisk centreringstype fortsat hvile vandring (transport
direkte koblet vandring)
<Anvendelig model>
¢ NL1500 serien
¢ NL2000 serien
¢ NL2500 serien
¢ NLX2500MC/700
NL3000 serien/700
NL3000 serien/1250

Q:J “Automatisk Centreringstype Fortsat Hvile Vandring
(Transport Direkte Koblet)” (side 135)

G479 command has three different functions depending on
machine models and specifications.

1. Automatic centering type steady rest travel (carriage
direct-coupled travel)
<Applicable Model>

NL1500 series

NL2000 series

NL2500 series

NLX2500MC/700

NL3000 series/700

NL3000 series/1250

Q:J “Automatic Centering Type Steady Rest Travel (Carriage
Direct-Coupled)” (page 135)



G FUNKTIONER

G FUNCTIONS 135

2. Automatisk centreringstype fortsat hvile vandring
(servodrevet)
<Anvendelige modeller>
e NL3000 serien/2000
o NL3000 serien/3000

@1 “Automatisk Centreringstype Fortsat Hvile Vandring (Ser-
vodrevet)” (side 136)

3. Pinolvandring (transport direkte koblet)

<Anvendelige modeller>
e NL3000 serien/2000
e NL3000 serien/3000

@1 “Pinolvandring (Transport Direkte Koblet)” (side 138)

2. Automatic centering type steady rest travel (servo-driven)

<Applicable Models>
e NL3000 series/2000
e NL3000 series/3000

@1 “Automatic Centering Type Steady Rest Travel
(Servo-Driven)” (page 136)

3. Tailstock travel (carriage direct-coupled)

<Applicable Models>
e NL3000 series/2000
e NL3000 series/3000

@1 “Tailstock Travel (Carriage Direct-Coupled)” (page 138)

Automatisk Centreringstype Fortsat Hvile Vandring
(Transport Direkte Koblet)

Automatic Centering Type Steady Rest Travel (Carriage
Direct-Coupled)

Nar “G479 S1.(Q2.) V_” er specificeret, vil Z-aksen automatisk
flytte sig til en position hvor hjaelpetarnet kan blive forbundet
med sadlen, og derefter til den specificerede position (V_).

G479 S1.(Q2.) V_;

When “G479 S1.(Q2.) V_" is specified, the Z-axis automatically
moves to the position where the steady rest can be connected
to the saddle and then to the specified position (V_).

Calls the steady rest connect mode
Specifies the steady rest

The “Q2.” command also specifies the steady
rest.
Specifies the steady rest positioning point
(the machine coordinate value)

* GAT9 . Kalder hjeelpetarn forbindelsestilstand
ST Specificerer hjeelpetarnet
] “Q2.” kommandoen specificerer ogsa
hjaelpetarn.
* Ve Specificerer hjaelpetarnets hvilepositions-
punkt (maskines koordinatveerdi)
] BEm&ERK ] noTE

1. Specifer G479 kommandoen uafhangigt i en blok uden andre
kommandoer.

2. Specifer adressen V, med maskinkoordinatvaerdi.

3. For adresserne S(Q) og V, skal der specificeres en talvaerdi med et
decimal punkt.

4. G479 kommandoen for hjaelpetarnsforbindelse bruger programmet
09099. Kan dette programnummer (O9099) ikke bruges til at lave
et nyt program.

5. For at udfere G479 kommandoen, skal de fglgende tilstande vaere
tilfredstillende:

» Spindlen er stoppet.
* Revolverhoved indeksering er udfort.
+ Hjeelpetarnet er i ABEN tilstand.

6. Hvis adresse V udelades, flytter Z-aksen sig il positionen, hvor
hjeelpetarnet kan forbindes til sadlen, og kan nedspaendes. Derfor,
for at flytte hjeelpetarnet, flyt hjeelpetarnet til den specificerede
position og specifer hjeelpetarnets spaendekommandoen.

G479 S(Q)_;

positionen hvor hjeelpetarnet
kan forbindes til sadlen, ned-
spaendes hjelpetarnet.

G00 Z_; Flytter hjeelpetarnet til den
specificerede position.

M78; Spaender hjeelpetarnet.

<Benyttelse af G479>

Efter G479 kommandoen skal positionen, hvor hjaelpetarnet
skal flyttes til, specificeres med maskinkoordinatvaerdierne, sa
kan serien af opgaver, indikeret nedenfor, udfares med
underprogram 09099.

Efter at have flyttet Z-alsen til G479 S(Q)_;

GO0 Z ;

M78;

1. Specify the G479 command independently in a block without other
commands.

2. Specify address V using the machine coordinate value.

3. Foraddresses S(Q) and V, specify a numeric value with a decimal
point.

4. The G479 command for the steady rest connection uses program
09099. This program number (09099) cannot be used to make a
new program.

5. To execute the G479 command, the following conditions must be
satisfied:

» The spindle is stopped.
* Turret head indexing has completed.
* The steady rest is in the OPEN state.

6. If address V is omitted, the Z-axis moves to the position where the
steady rest can be connected to the saddle and is unclamped.
Therefore, to move the steady rest, move the steady rest to the
specified position and specify the steady rest clamp command.

After moving the Z-axis to the
position where the steady rest
can be connected to the
saddle, unclalmps the steady
rest.

Moves the steady rest to the
specified position.
Clamps the steady rest.

<Operation of G479>

After the G479 command, specify the position where the
steady rest is to be moved to using the machine coordinate
values, then the series of operation indicated below can be
executed by the sub-program 09099.
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<Underprogram (09099)> <Sub-Program (09099)>
S1.(Q2.) (Z-aksen flyttes til S$1.(Q2.) (The Z-axis moves to the
positionen hvor position where the steady
hjeelpetarnet kan forbindes rest can be connected to
til sadlen.) the saddle.)
G47981.(Q2)V_; * G479 81.(Q2.)V_; ‘

. M79 (Hjeelpetarnet nedspaendes; . M79 (The steady rest unclamp;
Forbindelsespinden joint pin extends from the
forlaenges fra hjaelpetarnet steady rest to connect with
og forbindes med sadlen.) the saddle.)

V_ (Positioneringen af V_ (Positioning of the steady rest
hjeelpetarnet til positionen to the position specified by
specificeres af “V_") “V_")

M78 (Hjeelpetam speending; M78 (The steady rest clamp; joint

Forbindelsespinden forleenges
fra sadlen for at udlgse
hjeelpetarnet.)

Eksempel:

G479 Programmering ved hjzelp af automatisk
centreringstype fortsat hvile vandring (transport direkte

koblet)
Of1;
N1;
G479 $1.(Q2.) V_;

G50 S1000;
G00 T0101;
G96 S100 MO3;

MO5;
M340;
G479 $1.(Q2.) V_;

natveerdi)

I
L

Example:

pin extracts from the saddle
to release the steady rest.)

G479 Programming using automatic centering type
steady rest travel (carriage direct-coupled)

ogsa hjeelpetarn.

Hjeelpetarn 1 luk

Hjeelpetarn 1 abn

(maskinkoordinatveerdi)

Flytter hjeelpetarnet til positionen
specificeret af “V_" (maskinkoordi-

@ “Q2.” kommandoen specificerer

Flytning af pinol til den tidligere
fundne position, specificeret af “V_"

Moving the steady rest to the
position specified by “V_" (machine
coordinate value)

@ The “Q2.” command also specifies
the steady rest.

Steady rest 1 close

Steady rest 1 open

Moving the tailstock to the

previously located position,
specified by “V_" (machine
coordinate value)

Automatisk Centreringstype Fortsat Hvile Vandring

(Servodrevet)

Automatic Centering Type Steady Rest Travel

(Servo-Driven)

Nar “G479 S1.(Q2.) V_" specificeres, vil hjeelpetarnet
automatisk flyttes til den specificerede position (V_).

G479 S1.(Q2.) V_;

doen

When “G479 $1.(Q2.) V_" is specified, the steady rest
automatically moves to the specified position (V_ ).

Kalder hjeelpetarn bevaegelses komman-

Calls the steady rest movement command
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* ST e Specificerer hjaelpetarnet Specifies the steady rest
“Q2.” kommandoen specificerer ogsa @ The “Q2.” command also specifies the steady
hjeelpetarn. rest.
* Ve Specificerer hjaelpetarnets hvilepositions- Specifies the steady rest positioning point
punkt (maskinkoordinatveerdi) (machine coordinate value)
] BEMERK t noTE

1. Specifer G479 kommandoen uafhangigt i en blok uden andre
kommandoer.

2. Specifer adressen V, med maskinkoordinatvaerdi.
Adresse V kan ikke udelades.

4. Foradresserne S(Q) og V, skal der specificeres en talveerdi med et
decimal punkt.

5. G479 kommandoen for hjaelpetarnsforbindelsen, bruger
programmet 09099. Dette programnummer (09099), kan ikke
bruges til at lave et nyt program.

g

6. For at udfgre G479 kommandoen, skal de fglgende tilstande veere
tilfredstillende:
« Spindlen er stoppet.
» Revolverhoved indeksering er udfort.
+ Hjeelpetarnet er i ABEN tilstand.
<Benyttelse af G479>
Efter G479 kommandoen skal positionen, hvor hjaelpetarnet
skal flyttes til, specificeres med maskinkoordinatvaerdierne, sa
kan serien af opgaver, indikeret nedenfor, udfares med
underprogram 09099.

v

<Underprogram (09099)>

M640 (Hjeelpetarnsnedspaending)

'

Vv (Positioneringen af
hjeelpetarnet til positionen

G479 Q2(S1.) V_; : specificeres af “V_")

v

M639  (Hjeelpetarnsopspaending)

Eksempel:
G479 Programmering ved hjalp af automatisk
centreringstype fortsat hvile (servodrevet)

1. Specify the G479 command independently in a block without other
commands.

2. Specify address V using the machine coordinate value.
Address V cannot be omitted.

4. For addresses S(Q) and V, specify a numeric value with a decimal
point.

5. The G479 movement command for the steady rest/tailstock uses
program 09099. This program number (09099) cannot be used to
make a new program.

g

6. To execute the G479 command, the following conditions must be
satisfied:
* The spindle is stopped.
+ Turret head indexing has completed.
* The steady rest is in the OPEN state.
<Operation of G479>
After the G479 command, specify the position where the
steady rest is to be moved to using the machine coordinate
values, then the series of operation indicated below can be
executed by the sub-program 09099.

v

<Sub-Program (09099)>

M640 (The steady rest unclamp)

!

Vv (Positioning of the steady rest
to the position specified by

G479 Q2(S1.) V_; < ) *

M639 (The steady rest clamp)

Example:
G479 Programming using automatic centering type
steady rest (servo-driven)

O1;

N1;

G479 S1.(Q2.) V_; i Flytter hjeelpetarnet til positionen Moving the steady rest to the
specificeret af “V_" (maskinkoordi-  position specified by “V_" (machine
natveerdi) coordinate value)

M3BAT; e Hjeelpetarnet 1 LUK The steady rest 1 CLOSE

G50 S1000;

GO00 T0101;

G96 S100 MO03;

G28 UD . Maskin nulretur for X-akse, for at Machine zero return of X-axis to

forhindre interferens med hjeelpetar- avoid interference with the steady

net

rest

M3BA0; i Hjeelpetarnet 1 ABN The steady rest 1 OPEN
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GAT9 S1.(Q2.) V_; oveereeeeeeeesseessseessesessesssesesssnssnens

Flytter af hjeelpetarnet til den tidli-

Moving the steady rest to the

gere fundne position, specificeret af previously located position,

“V_” (maskinkoordinatveerdi)

specified by “V_" (machine
coordinate value)

Pinolvandring (Transport Direkte Koblet)

Tailstock Travel (Carriage Direct-Coupled)

Nar “G479 S1.Q1. V_" er specificeret, vil Z-aksen automatisk
flytte sig til positionen, hvor pinolen kan forbindes med sadlen,
og derefter til den specificerede position (V_ ).

¢ G479 i, Kalder pinolforbindelsestilstand
c Q1. Specificerer pinol (kan udelades)
Ve Specificerer pinol positionspunkt (maskine-
skoordinatveerdi)
Eﬂ BEMAERK

G479 Q1. V_;

When “G479 Q1. V_" is specified, the Z-axis automatically
moves to the position where the tailstock can be connected to
the saddle and then to the specified position (V_).

Calls the tailstock connect mode
Specifies the tailstock (can be omitted)

Specifies the tailstock positioning point
(machine coordinate value)

] NoTE

1.

Specifer G479 kommandoen uafheengigt i en blok uden andre
kommandoer.

2. Specifer adressen V, med maskinkoordinatvaerdi.

3. For adresserne Q og V, skal der specificeres en talvaerdi med et
decimal punkt.

4. G479 kommandoen for pinol, bruger programmet 09099. Kan
dette programnummer (09099) ikke bruges til at lave et nyt
program.

5. For at udfgre G479 kommandoen, skal de fglgende tilstande veere
tilfredstillende:

* Hovedspindlen er stoppet.
» Revolverhoved indeksering er udfert.
» Nar pinol flyttes, er pinol i IND status.

6. Hvis adresse V er udeladt, flytter Z-aksen sig til positionen, hvor
pinol kan forbindes til sadlen, og kan nedspaendes. Derfor, for at
flytte pinol, flyt pinol til den specificerede position og specifer pinol
spaende kommandoen.

G479 Q1. Efter at have flyttet Z-alsen til
positionen hvor pinol kan for-
bindes til sadlen, nedspaen-
des pinolen.

G00 Z_; Flytter pinol til den specifice-
rede position.

M78; Spaender hjeelpetarnet.

<Benyttelse af G479>

Efter G479 kommandoen skal positionen, hvor pinolen skal
flyttes til, specificeres med maskinkoordinatvaerdierne, sa kan
den serie af opgaver indikeret forneden udferes med
underprogram 09099.

1.

G479 Q1

G00Z_;

M78;

Specify the G479 command independently in a block without other
commands.

Specify address V using the machine coordinate value.

For addresses Q and V, specify a numeric value with a decimal
point.

The G479 command for the tailstock uses program 09099. This
program number (O9099) cannot be used to make a new program.

To execute the G479 command, the following conditions must be
satisfied:

* The main spindle is stopped.

* The turret head index has completed.

* When moving the tailstock, the tailstock is in the IN state.

If address V is omitted, the Z-axis moves to the position where the
tailstock can be connected to the saddle and is unclamped.
Therefore, to move the tailstock, move the tailstock to the specified
position and specify the tailstock clamp command.

After moving the Z-axis to the
position where the tailstock
can be connected to the
saddle, unclalmps the
tailstock.

Moves the tailstock to the
specified position.

Clamps the steady rest.

<Operation of G479>

After the G479 command, specify the position where the
tailstock is to be moved to using the machine coordinate
values, then the series of operation indicated below can be
executed by the sub-program 09099.
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<Underprogram (09099)> <Sub-Program (09099)>
Q1. (Z-aksen flyttes til positionen Q1. (The Z-axis moves to the
hvor pinol kan forbindes til position where the tailstock
sadlen.) can be connected to the
saddle.)
Garo Q1. V'_; <—| M79 (Pinol nedspeendes; G479 Q1. V._; < | M79 (The tailstock unclamp; joint
: forbindelsespinden forlaenges : pin extends from the tailstock
fra pinol for at forbindes med to connect with the saddle.)
sadlen.)
V_ (Positioneringen af pinol til V_ (Positioning of the tailstock at
positionen specificeret af “V_") the position specified by “V_")
M78 (Pinolspaendingen; M78  (The tailstock clamp; joint pin
Forbindelsespinden forlaenges extracts from the saddle to
fra sadlen for at udlgse pinol.) release the tailstock.)
Eksempel: Example:

G479 Programmering ved hjalp af pinolvandring

(transport direkte koblet)

O1;
N1;
G479 (Q1.) V_;

G50 S1000;
G00 T0101;
G96 S100 M03;

direct-coupled)

Flytter pinolen til positionen specifi-
ceret af “V_" (maskinkoordinat-
veerdi)

Pinol spindel flyttes UD, for at holde
arbejdsstykket med pinol spindel
center.

Kald ophold at tillade positiv under-
stottelse af arbejdsstykket af pinol
spindelcentrum

Maskin nulretur af X-akse, for at for-
hindre interferens med pinol

Pinol spindel flyttes IND.

Kald ophold for at tillade at pinol
spindlen kan traekkes korrekt ind i
pinolkroppen.

Flytning af pinol til den tidligere
fundne position, specificeret af “V_”
(maskinkoordinatvaerdi)

G479 Programming using tailstock travel (carriage

Moving the tailstock to the position
specified by “V_" (machine
coordinate value)

The tailstock spindle moves OUT to
hold the workpiece by the tailstock
spindle center.

Calling for dwell to allow positive
support of the workpiece by the
tailstock spindle center

Machine zero return of X-axis to
avoid interference with the tailstock

The tailstock spindle moves IN.

Calling for dwell to allow tailstock
spindle to correctly retract into the
tailstock body.

Moving the tailstock to the

previously located position,
specified by “V_" (machine
coordinate value)
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2-34 Styring af skeeretilferselshastighed
Cutting Feedrate Control

Funktionerne til styring af fremfaringshastighed for

The functions to control feedrate for cutting feed (G01, G02,

skeeretilfgrsel (G01, G02, G03) vises nedenfor.

G03) are shown below.

Applikation Kode Gruppe Funktion Side

G09 00 Preecist stop 140

Skarp efterbearbejdning af hjgrner G61 13 Preecist stop-modus 141
M28, M29 Fejldetektion TIL/FRA 142

Jaevn efterbearbejdning af indvendige G62 13 Automatisk hjgrneoverride 143

hjgrner

Gevindskeaering med tap G63 13 Gevindskaeringsmodus 142
Seedvanlig skaering G64 13 Skaeremodus 142
Applications Code Group Function Page

G09 00 Exact stop 140

Finishing corners sharply G61 13 Exact stop mode 141
M28, M29 Error detect ON/OFF 142

Finishing inner corners smoothly G62 13 Automatic corner override 143
Tapping G63 13 Tapping mode 142
Usual cutting G64 13 Cutting mode 142

] BEm&RK

] NoTE

1. GO09 er kun gyldig i den specificerede blok.

2. G61, G62, G63 og G64 forbliver gyldige, indtil en anden G-kode i
samme gruppe specificeres.

3. M28 er gyldig, indtil M29 specificeres.

1. GO09 is valid only in the specified block.

2. G61, G62, G63, and G64 remain valid until another G code in the
same group is specified.

3. M28is valid until M29 is specified.

Praecist stop G09

G09 Exact Stop

For at efterbearbejde et hjgrne skarpt, decelereres veerktgjet
ved slutpunktet for aksevandringskommandoen (punkt B i
figuren), hvorefter en i-position kontrol foretages for udfarelse
af neeste blok. Vaerktgjsbanen er den samme som den
programmerede veerktgjsbane “—A—B— C—". Specificer
GO09 ved begyndelsen af blokken far en lineaer
skaeringskommando (G01) eller en cirkulzer
bueskaeringskommando (G02, G03).

] BEMERK

To finish a corner sharply, the tool is decelerated at the end
point of the axis travel command (point B in the figure) , then
an in-position check is performed before executing the next
block. The tool path is the same as the programmed tool path
“>A—>B—>C—". Specify G09 at the beginning of the block
before a linear cutting command (G01) or a circular cutting
command (G02, G03).

] NoTE

Funktionen preecist stop er kun gyldig i den blok, hvor GO9
specificeres.

@1 “Bevaegelse af skeereveerktgj ad en lige bande ved skeeretilfar-
selshastighed G01” (side 60)
“G02 Cirkuleer Interpolation (Med Uret), GO3 Cirkulaer Interpola-
tion (Mod Uret)” (side 66)

The exact stop function is valid only in the block in which G09 is
specified.

@1 “G01 Moving Cutting Tool along Straight Path at Cutting Fee-
drate” (page 60)
“G02 Circular Interpolation (Clockwise), G03 Circular Interpola-
tion (Counterclockwise)” (page 66)



G FUNKTIONER

G FUNCTIONS 141

Pracist stop-modus G61

G61 Exact Stop Mode

C

For at efterbearbejde et hjgrne skarpt, decelereres veerktgjet
ved slutpunktet for aksevandringskommandoen (punkt B i
figuren), hvorefter en i-position kontrol foretages for udfarelse
af neeste blok. Veerktgjsbanen er den samme som den
programmerede veerktgjsbane “—»A—>B—>C—".

(] BEm&ERK

To finish a corner sharply, the tool is decelerated at the end
point of the axis travel command (point B in the figure), then an
in-position check is performed before executing the next block.
The tool path is the same as the programmed tool path
“>A->B—>C-".

] noTE

G61 er gyldig indtil G62, G63 eller G64 specificeres.

Eksempel:
Programmering med G61
Brug af M28 kommandoen for beveegelse i
@—->®—-®—-@—® i det folgende diagram.

| 25

G61 is valid until G62, G63, or G64 is specified.

Example:
Programming using G61
Using the M28 command for movement in
@—®—->®—>@—® in the following diagram.

5 5 -z
®
m— [0 .
@.
C1.5/Z@L7 @©
c1 ?®
|
®

054

O1;

N1;

G50 S2000;

GO0 TO101;

G96 S200 MO03;
X56.0 Z20.0 M08;
G01 Z0 F1.0;
X30.0 F0.15;
G00 X50.0 W1.0;

G61;

Preecist stop-modus

< - - - Hgj hastighed
Rapid Traverse

<«—— Skeeretilfarsel
Cutting Feed

Exact stop mode

GO01 X54.0 Z-1.0; oo

Z-5.0;
X56.8;
X59.8 Z-6.5;

Flytning af skaereveerktgjet fra punkt
@->®-6—->@—® ved fremfg-
ringsrate 0.15 mm/omdr.

Den preecise positionering ved hvert
slutpunkt ®, ®, @, ® af bevae-
gelse tiekkes af NC. Fgr den starter
bevaegelseskommandoerne i den
naeste blok, stopper indfgring ved
hvert beveegelses slutpunkt®, ),
@, ® en gang.

Saedvanlig skeeretilstand

Moving the cutting tool from point
@->B®-®—-@—->®ata
feedrate of 0.15 mm/rev.
The exact positioning at each end
point ®, ®, @, ® of movement is
checked by the NC. Before starting
the movement commands in the
next block, the feed stops at each
end point of movement ®, ®, @,
once.

Usual cutting mode
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Z-23.0 F0.2;. oo

Flytning af skaereveerktgj fra punkt
®—@® ved indfgringsrate pa 0.2
mm/omdr

Uden deceleration ved (@, starter
skeereveerktojet udferelse af kom-

Moving the cutting tool from point
(®— 9 at a feedrate of 0.2 mm/rev
Without deceleration at (9), the
cutting tool starts executing the
command in the next block.

mandoen i den naeste blok.

G00 U1.0 Z20.0;
X200.0 Z150.0 M09;
MO1;

M28 Fejldetektion TIL, M29 Fejldetektion FRA

M28 Error Detect ON, M29 Error Detect OFF

For at efterbearbejde et hjgrne skarpt, decelereres veerktgjet
ved slutpunktet for aksevandringskommandoen (punkt B i
figuren), hvorefter en i-position kontrol foretages for udfarelse
af neeste blok. Vaerktgjsbanen er den samme som den
programmerede veerktgjsbane “—A—>B—>C—".

] BEm&RK

To finish a corner sharply, the tool is decelerated at the end
point of the axis travel command (point B in the figure), then an
in-position check is performed before executing the next block.
The tool path is the same as the programmed tool path
“->A—->B—>C-7.

] NoTE

1. M28 er gyldig for lineaer skaering (G01) og cirkuleer skaering (G02,
G03).
2. M28 er gyldig, indtil M29 specificeres.

1. M28 is valid for linear cutting (G01) and circular cutting (G02,
G03).
2. M28is valid until M29 is specified.

Skaremodus G64

G64 Cutting Mode

Den naeste blok udfgres uden deceleration af veerktgjet ved
aksevandringskommandoens slutpunkt. Nar vaerktgjsbanen
“=>A—>B—>C—" specificeres i et program, er den faktiske
veerktgjsbane “—» A—>C—".

] BEm&RK

The next block is executed without decelerating the tool at the
end point of the axis travel command. When the tool path
“=>A—>B—>C—"is specified in a program, the actual tool path
is “>A—>C—".

] NoTE

1. G64 er gyldig indtil G61, G62 eller G63 specificeres.

2. Skaeremodus (G64) bliver gyldig, nar strammen taendes, eller
(RESET)-tasten trykkes ind.

1. G64 is valid until G61, G62, or G63 is specified.

2. The cutting mode (G64) becomes valid when the power is turned
on or when the | 7| (RESET) key is pressed.

Gevindskaringsmodus G63

G63 Tapping Mode
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Den naeste blok udferes uden deceleration af veerktgjet ved
aksevandringskommandoens slutpunkt. Nar veerktgjsbanen
“=>A—>B—>C—" specificeres i et program, er den faktiske
veerktgjsbane “—>A—>C—".

(] BEm&ERK

The next block is executed without decelerating the tool at the
end point of the axis travel command. When the tool path
“=>A—>B—>C—" is specified in a program, the actual tool path
is “>A—>C—-".

] noTE

1. G63 er gyldig indtil G61, G62 eller G64 specificeres.

2. G63 tillader at angive den bedst egnede kontroltilstand for
gevindskaering som angivet nedenfor.
» Fremfaringshastighed override er ugyldig. (Fastsat til 100%)
» Decelerationskommandoer ved forbindelser mellem blokkene er
ugyldige.
» Fremfaringshold er ugyldig.
+ Enkeltblokdrift er ugyldig.
« Tilstandssignal for igangveerende gevindskaering udleeses.

1. G63 is valid until G61, G62, or G64 is specified.

2. G63 allows the control mode best suited to tapping to be entered,
as indicated below.
» Feedrate override is invalid. (fixed at 100%)
» Deceleration commands at joints between blocks are invalid.

» Feed hold is invalid.
+ Single block operation is invalid.
» The in-tapping mode signal is output.

G62 Automatisk Hjgrneoverride

G62 Automatic Corner Override

Nar der anvendes veerktgjsradiusforskydning, decelererer G62
automatisk veerktgjets bevaegelse for at reducere belastningen
under indvendig hjgrneskeering eller under skaering af et
indvendigt hjgrne med den automatiske
hjgrneafrundingsfunktion og feerdigbearbejder hjarnet for at
gere det glat.

<Override under bearbejdning af et indre hjgrne>

Programmeret veerktgjsbane
Programmed tool path

a

-

Veerktgjscenterbane _ -~
Tool center path

When a tool radius offset is applied, G62 automatically
decelerates the movement of the tool to reduce the load during
inner corner cutting or during cutting of an internal corner with
the automatic corner rounding function and finishes the corner
smoothly.

<Overriding during machining of an inner corner>

Override pafgres fra punkt a til punkt b

Override is applied from point a to point b

Nar G62 specificeres og veerktgjsbanen med anvendt
veerktgjsradiusforskydning danner det indvendige hjgrne,
foretages automatisk override af fremfgringshastigheden i
begge ender af hjgrnet.

] BEMERK

When G62 is specified, and the tool path with tool radius offset
applied forms the inner corner, the feedrate is automatically
overridden at both ends of the corner.

] noTE

1. G62 er gyldig indtil G40 (veerktgjsnaeseradiuskompensering
annuller ), G61, G63 eller G64 er specificeres.

2. G62 er gyldig for lineger skeering (G01) og cirkuleer skaering (G02,
G03).

1. G62is valid until G40 (tool nose radius offset cancel), G61, G63, or
G64 is specified.
2. G62is valid for linear cutting (G01) and circular cutting (G02, G03).
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3 KOMPATIBLE SPECIFIKATIONER MED SEICOS (TILVALG)
COMPATIBLE SPECIFICATIONS WITH SEICOS (OPTION)

Denne sektion beskriver metoden til at specificere funktionerne

forneden, som er kompatible med maskiner udstyret med en

SEICOS NC enhed.

» Automatisk drejestalsradius offset-tilstand (automatisk
fastsaettelse af offset retning)

+ Skeereradius offset-tilstand

* Rillebreddeveerktgj offset-tilstand

This section describes the method of specifying the functions

below, which are compatible with machines equipped with a

SEICOS NC unit.

» Automatic tool nose radius offset mode (automatic
determination of offset direction)

+ Cutter radius offset mode

» Groove width tool offset mode

341 Automatisk drejestalsradius offset-tilstand (Automatisk bestemmelse af offset retning)
Automatic Tool Nose Radius Offset Mode (Automatic Determination of Offset Direction)

Hvis den automatiske drejestalsradius offset-tilstand er gyldig,
bestemmes retningen af drejestalsradius offset automatisk, alt
efter om drejestalsorientering og offset er udfart.

If the automatic tool nose radius offset mode is validated, the
direction of the tool nose radius offset is automatically
determined depending on the imaginary tool nose orientation
and the offset is executed.

[ 1 Automatisk drejestalsradius offset-tilstand ~ Automatic tool nose radius offset mode valid
gyldig

G140; ..o Automatisk drejestalsradius offset-tilstand ~ Automatic tool nose radius offset mode
annuller cancel

G141 e, Obligatorisk bestemelse af offset retning Compulsory determination of offset direction
(venstre side) (left side)

G142 e, Obligatorisk bestemelse af offset retning Compulsory determination of offset direction
(hajre side) (right side)

] BEM&ERK JnoTE

1. For maskiner udtyret med denne mulighed, er automatisk
drejestalsradius offset-tilstand, gyldig nar strammen er taendt.
(dette kan ugyldiggeres af en parameter opsaetning)

2. Hvis G41/42 kommandoen er specificeret i automatisk
drejestalsradius offset-tilstand, udleses alarmen (P34).

3. Hvis GO0 kommandoen er specificeret i automatisk
drejestalsradius offset-tilstand, er drejestalsradius offset-tilstand
midlertidigt annulleret.

4. Automatisk drejestalsradius offset, kan ikke udfgres ved teoretisk
drejestalspunkt 0 eller 9.

5. | automatisk drejestalsradius offset annuller tilstand, kan en
almindelig drejestals offset bruges, ved at specifere G41/42.

@ For at forskyde veerktgjet i en anden retning, end den automatisk
bestemte, kan offset retningen tvinges i bestemt retning ved at
specificere G141/142 kommandoerne.

m “Obligatorisk bestemmelse af offset retning” (side 147)

1. For machines equipped with this option, the automatic tool nose
radius offset mode is valid when the power is turned on. (This can
be invalidated by a parameter setting)

2. Ifthe G41/G42 command is specified in the automatic tool nose
radius offset mode, an alarm (P34) is triggered.

3. Ifthe GOO command is specified in the automatic tool nose radius
offset mode, the tool nose radius offset mode is temporarily
canceled.

4. The automatic tool nose radius offset cannot be executed at the
imaginary tool nose point 0 or 9.

5. In the automatic tool nose radius offset cancel mode, an ordinary
tool nose offset can be used by specifying G41/G42.

@ To offset the tool in a different direction from the direction
automatically determined, the offset direction can be determined
compulsorily by specifying the G141/G142 commands.

m “Compulsory Determination of Offset Direction” (page 147)

Automatisk bestemmelse af offset retning

Automatic Determination of Offset Direction

Ved at specificere G143 kommandoen, vil retningen af
drejestalsradius offset, automatisk bestemmes fra det
teoretiske drejestalspunkt og bevaegelsesretningen, fra
metoden indikeret forneden.

Automatisk bestemmelse af offset retningen, udfgres pa
samme made, ved opstart og under drejestalsradius offset
tilstand.

By specifying the G143 command, the direction of the tool
nose radius offset is automatically determined from the
imaginary tool nose point and the direction of movement in the
manner indicated in the table below.

Automatic determination of the offset direction is executed in
the same way at start-up and during the tool nose radius offset
mode.
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@ Flytning af drejestalsradius offset, under automatisk bestemmelse
af offset retningen, er det samme med den almindelige
drejestalsradius offset-funktion kaldt af G41/42 kommandoen.

@ The movement of the tool nose radius offset during automatic
determination of the offset direction is same as with the ordinary
tool nose radius offset function called by the G41/G42 command.

] Drejestalspunkt
Offset retning Tool Nose Point
Offset Direction
Drejestalets bevagelsesretning
Tool Nose Moving Direction @ @ @ @ @ @ @
N Hajre Hgjre | Venstre | Venstre % Hgjre % Venstre
Right Right Left Left Right Left
R % Hajre % Venstre | Venstre Hgjre Hajre Venstre
(N Right Left Left Right Right Left
1 Venstre Hgjre Hgjre Venstre | Venstre % Hgjre %
Left Right Right Left Left Right
;—,‘A Venstre % Hajre % Venstre | Venstre Hajre Hajre
s Left Right Left Left Right Right
Bevaegelsesvektor © '9 © © '9 '9
Motion vector - Venstre | Venstre | Hgjre Hajre % Venstre % Hajre
Left Left Right Right Left Right
% Venstre % Hajre Hgjre Venstre | Venstre Hajre
q Left Right Right Left Left Right
1 Hgjre Venstre | Venstre Hgjre Hgijre % Venstre %
Right Left Left Right Right Left
Hgjre % Venstre % Hgijre Hgjre Venstre | Venstre
D Right Left Right Right Left Left

] BEM&ERK

] NoTE

1. Kors symbolet (x) indikerer at offset-retningen, ikke kan
bestemmes udfra den programmerede retning af aksebevaegelse
og drejestalspunktet.

2. Symbolet (D) indikerer at aksen (drejestal) flytter sig i afstand fra
0° til 90°.

3. Huvis offset-retningen ikke bestemmes (x symbol i tabellen) og
ingen blokke med aksebevaegelser, som kan bestemmes af
offset-retningen, eksisterer indenfor 4 blokke, er offset opgaven
startet fra den farste blok med aksebeveegelser, som kan
bestemme offset-retningen.

4. | den automatiske drejestalsradius offset-tilstand, hvis offset
retningen ikke kan bestemmes (x symbol i tabellen), bruges offset
retningen bestemt i den tidligere blok. Dog falger GOO blokken ikke
den tidligere offset retning. Offset retningen i den senere blok
tilferes, som i 3..

5. | automatisk drejestalsradius offset-tilstand, falger offset-retningen
af den cirkuleere interpolation kommando, retningerne af offset,
som er tilfgjet i den tidligere blok. Men, nar tvungen bestemmelse
af offset retningen er specificeret (G141/G142), er retningen af
G141/G142 kommandoen tilfgjet.

6. | automatisk drejestalsradius offset-tilstand, opstar der ikke en
alarm, hvis offset retningen modsatrettes, og offset opgaven
udfgres i automatisk bestemmelses retningen. (parameter nr.
8016: opsaetning for beskyttelse mod G46 modsatrettet akse fejl er
ugyldig.)

1.

The cross symbol (x) indicates that the direction of offset cannot be
determined from the programmed direction of axis movement and
the imaginary tool nose point.

The symbol (D) indicates that the axes (tool nose) move in the
range from 0° to 90°.

If the offset direction is not determined (x symbol in the table) and
no blocks with axis movement that can determine the offset
direction exist within 4 blocks, offset operation is started from the
first block with axis movement that can determine the offset
direction.

In the automatic tool nose radius offset mode, if the direction of
offset cannot be determined (x symbol in the table), the direction of
offset that applied in the previous block is used. However, the GO0
block does not follow the previous offset direction. The direction of
offset in the later block is applied, as in 3..

In the automatic tool nose radius offset mode, the offset direction
of the circular interpolation command follows the direction of offset
that applied in the previous block. However, when compulsory
determination of offset direction (G141/G142) is specified, the
direction of the G141/G142 command is applied.

In the automatic tool nose radius offset mode, an alarm does not
occur if the direction of offset is reversed and offset operation is
executed in the automatically determined direction. (Parameter
No. 8016: the setting for protection against G46 reverse axis error
is invalid.)
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Opstart og annuller

Start-Up and Cancel

| opstart og annuller blokken, skabes en teoretisk vektor i
akseretningen pa maskinplanet baseret pa
beveegelsesretningen, og opstart og annullerings punkterne
erhverves i henhold til beregningen af offset skaeringspunktet, i
forhold til den teoretiske vektor.

Eksempel:
GO00 - GO1
Offset skeeringspunktet for blokken, inklusiv en
skaerekommando (N3) og den teoretiske vektor, bliver til
opstartpunktet.

In the start-up and cancel block, an imaginary vector is created
in the axial direction on the machining plane based on the
direction of motion, and the start-up and cancellation points are
acquired according to calculation of the offset intersection in
relation to the imaginary vector.

Example:
G00 - GO1
The offset intersection of the block including a cutting
command (N3) and the imaginary vector becomes the
start-up point.

N1 .G143' Teoretisk vektor
’ . Drejestalsradius centrum Imaginary Vector
N2 GO0 X Z_; Tool Nose Radius Center
N3 GO01 X_Z F_;
: Skeeringspunkt
Intersection
Program
Program SN
N2 <
\
~®
N1
Eksempel: Example:
Go01 - GO1 Go1 - GO1

Offset skeeringspunktet af blokken der inkluderer
skaerekommandoer (N2/N3), bliver til opstartpunktet. (Ingen
teoretisk vektor bliver skabt.)

N1 G143

The offset intersection of the blocks including cutting
commands (N2/N3) becomes the start-up point. (No
imaginary vector is created.)

Drejestalsradius centrum
N2 GO1X_Z_F_: Tool Nose Radius Center
N3 G01 X_Z_;
: Skeeringspunkt
Program \. Intersection
Program >
N
N1
Eksempel: Example:
Go01 - GO0 - Go1 Go01 - GO0 - GO1

Annullering og opstart udfgres i den samme blok. | sagen
vist forneden, N2 — annullerer N3 offset og N3 — N4
udfgrer opstart. Denne gang bliver annulleringspunktet i N2
blokken til offset skeeringspunktet af blokken der inkluderer
skaerekommandoer (N2) og den teoretiske vektor, og
opstartpunktet i N3 blokken, bliver offset skaeringspunktet af
blokken der inkluderer skaerekommandoer (N4) og den
teoretiske vektor.

Cancellation and start-up are executed in the same block. In
the case shown below, N2 — N3 cancels the offset and N3
— N4 executes start-up. This time, the cancellation point in
the N2 block becomes the offset intersection of the block
including cutting commands (N2) and the imaginary vector,
and the start-up point in the N3 block becomes the offset
intersection of the block including cutting commands (N4)
and the imaginary vector.
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N1 G143

Teoretisk vektor
. Drejestalsradius centrum Imaginary Vector
N2 GO1 X Z F_; Tool Nose Radius Center
N3 GO0 X_Z_;
N4.G01 XZ,; Skeeringspunkt
: Intersection
N4 N
Erogram \ S Skaeringspunkt
rogram N X Intersection
N3 ~ —
A Teoretisk vektor
Imaginary Vector
N2
N1
Eksempel: Example:
G00 - G02 - GO0 G00 - G02 - GO0

Hvis blokken der inkluderer en skaerekommando og opstart
eller annullering beskriver en bue, bliver offset
skaeringspunktet af buen, og den teoretiske vektor til opstart/
annulleringspunkt.

N1 G143:

If the block including a cutting command and start-up or
cancellation describes an arc, the offset intersection of the
arc block and the imaginary vector becomes the start-up/
cancellation point.

L
N2 GO0 Z : P Skaeringspunkt
N3GO2X Z F - N4 : Intersection
N4 GO0 X_; Skaeringspunkt
. Intersection
Drejestalsradius centrum
N3 ~ _ Tool Nose Radius Center
—i- _\_~.
Program N2 N1
Program
] BEMAERK ] noTE

Hvis der ikke eksisterer et offset skaeringspunkt i relation til den
teoretiske vektor, er offset vektoren lodret i forhold til startpunktet ved
opstart, og offset vektoren ved annullering er lodret ved slutpunktet.

N1 G143;

N2 GO0 Z_;
N3GO2X Z F_:
N4 GO0 X_;

If no offset intersection in relation to the imaginary vector exists, the
offset vector at start-up is perpendicular to the start point and offset
vector at cancellation is perpendicular to the end point.

Lodret i forhold til startpunkt
Perpendicular to Start Point

Drejestalsradius centrum

L - Tool Nose Radius Center
< _i_ - e
Program N2 N1
Program

Obligatorisk bestemmelse af offset retning

Compulsory Determination of Offset Direction

For at forskyde veerktgjet i en anden retning, end den
automatisk bestemte, under den automatiske drejestalsradius
offset-tilstand, kan offset retningen tvinges i bestemt retning
ved at specificere G141/142 kommandoerne.

(] BEm&ERK

To offset the tool in a different direction from the direction
automatically determined during the automatic tool nose radius
offset mode, the offset direction can be determined
compulsorily by specifying the G141/G142 commands.

] noTE

1. G141/G142 kommandoerne kan kun specificeres under
automatisk drejestalsradius offset-tilstand. Hvis G141/G142
kommandoerne er specificeret, nar automatisk drejestalsradius
offset-tilstand er ugyldig, bliver de ignoreret.

G141/G142 kommandoerne er engangs G koder; de er kun
gyldige i den specificerede blok. Men de kan veere gyldige i andre
blokke, end i sagerne forneden.

1. The G141/G142 commands can be specified only during the
automatic tool nose radius offset mode. If the G141/G142
commands are specified when the automatic tool nose radius
offset mode is invalid, they are ignored.

The G141/G142 commands are one-shot G codes; they are valid
only in the specified block. However, they can be valid in other
blocks in the cases below.
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a) Nar offsetretningen ikke kan bestemmes automatisk ved
opstart og G141/G142 kommando er specificeret i den
felgende blok. (offsetretningen ved opstart er retningen
specificeret af G141/G142.)

b) Nar offsetretningen er sendret ved at specificere G141/G142
kommandoerne og offsetreningen ikke kan bestemmes
automatisk i den naeste blok. (offsetretningen i den naeste blok,
fglger retningen af G141/G142 kommandoen.)

a) When the offset direction cannot be determined automatically
at start-up and the G141/G142 command is specified in the
block ahead. (The offset direction at start-up is the direction
specified by G141/G142.)

b) When the offset direction is changed by specifying the G141/
G142 command and the offset direction cannot be
automatically determined in the next block. (The offset
direction in the next block follows the direction of the G141/
G142 command.)

3-2 Skeeringsradius offset tilstand
Cutter Radius Offset Mode

Skeeringsradius offset tilstanden starter med G41/G42
kommandoerne, efter G145 og slutter med at specifikere G40/
G140/G143 kommandoerne.

] BEMAERK

The cutter radius offset mode starts with the G41/G42
command after G145 and is ended by specifying the G40/
G140/G143 command.

] NoTE

| skeeringsradius offset-tilstand, opstart/annullering, ved at skifte
position og skaering (GO0 «» G01/G02/G03) er ikke udfart.

G145;

G41(G42);
e G145 i Skeeringsradius offset-tilstand gyldig
e GAT e Skeeringsradius offset (offset til venstre)
e G42 ., Skeeringsradius offset (offset til hgjre)

In the cutter radius offset mode, start-up/cancellation by switching
positioning and cutting (G00 «» G01/G02/G03) is not executed.

Cutter radius offset mode valid
Cutter radius offset (offset to the left)
Cutter radius offset (offset to the right)

Opstart under skaeringsradius offset-tilstand

Start-Up During Cutter Radius Offset Mode

Opstart udferes, nar en bevaegelseskommando er inkluderet i
den samme blok som G41/G42 kommandoen.

1. Inde i hjgrnet
Veerktigjet flytter sig til en position lodret til den naeste blok.

N1 G145:
N2 G42 GO0 X_Z.;
N3 GO1X Z F_;

N1

2. Udenfor hjgrnet (stump vinkel) [90° < 6 < 180°]
Veerktgjet flytter sig til skaeringspunktet med den neeste
blok.

N1 G145:
N2 G41 GO0 X_Z.;
N3GO1X Z F_;

——————— >

Start-up is executed when a movement command is included in
the same block as the G41/G42 command.

1. Inside the corner

The tool moves to a position perpendicular to the next
block.

N3

Program
Program

Veerktgjets centrum
Center of Tool

2. Outside the corner (obtuse angle) [90° < 6 < 180°]
The tool moves to the intersection with the next block.

Skeeringspunkt
Intersection

Veerktgjets centrum
> Center of Tool

Program
Program
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3. Udenfor hjgrnet (spids vinkel) [6 < 90°]
Veerktgjet bevaeger sig langs kanten af hjgrnets yderside.

N1 G145:

A — — — — — — — — — — —
N2 G41 GO0 X_Z_; K
N3 GO1X Z F_: ,

3. Outside the corner (acute angle) [6 < 90°]
The tool skirts around the outside of the corner.

Veerktgjets centrum
Center of Tool

Program
Program

Betjening i skaringsradius offset tilstand

Operation in Cutter Radius Offset Mode

1. Inde i hjgrnet 1.
Veerktgjet passerer igennem offset skaeringspunktet.

Inside the corner

G145:

The tool passes through the offset intersection.

Program
G42; N2 N2 Program
2 N1 Program 0 Skeeringspunkt
: Program Intersection
N1G01X ZF 1 Ui > N ”> Veerktejets centrum
N2 GO1 X Z_; e Veerktgjets centrum N Center of Tool
: T e Center of Tool N1 S
Skaeringspunkt
Intersection

2. Udenfor hjgrnet (stump vinkel) [90° < 6 < 180°]
Veerktgjet passerer igennem offset skaeringspunktet.

G145:

2. Outside the corner (obtuse angle) [90° < 6 < 180°]
The tool passes through the offset intersection.

G41;

: 0
N1GO1X Z F_; AT Broaram
N2 GO1X Z ; ) Program

Skeeringspunkt
Intersection

3. Udenfor hjgrnet (spids vinkel) [6 < 90°]
Veerktgjet bevaeger sig langs kanten af hjgrnets yderside.

G145:
G41;

N1GO1X Z F.:
N2 GO1 X _Z_;

Veerktgjets centrum
Center of Tool

3. Outside the corner (acute angle) [6 < 90°]
The tool skirts around the outside of the corner.

Veerktgjets centrum
Center of Tool

Program
Program
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Annulering af skaeringsradius offset tilstand

Canceling Cutter Radius Offset Mode

1. Nar G40 kommandoen er specificeret uden andre
kommandoer i en blok.
Efter veerktgjet flyttes til en position lodret til slutpunktet,
annuleres offset af den forste bevaegelse, efter at have
specificeret G40 kommandoen. (samme procedure for
begge offset typer A og B)

N1GO1X Z F :
N2 G40;
N3 GO0 X_Z

2. Nar G40 kommandoen og bevaegelseskommandoen er
specificeret i den samme blok.
a) Inde i hjgrnet
Efter veerktgjet flyttes til en position lodret til slutpunktet,
annuleres offset af bevaegelsei en blok der inddeholder
G40 kommandoen. (samme procedure for begge offset
typer A og B)

GO1X_Z F_;
N1 GO1 X _Z_;
N2 G40 GO0 X_Z_;

b) Udenfor hjgrnet (stump vinkel)
Efter veerkigjet flyttes til skeeringspunket med den
annullerende blok, annulleres offset, med bevaegelsen
af en blok med G40 kommandoen.

GO1X_Z F_:
N1 GO1X_Z
N2 G40 GO0 X_Z_;

¢) Udenfor hjgrnet (spids vinkel)
Efter veerktgjet bevaeger langs kanten af ydersiden af
hjarnet, annulleres offset af bevaegelsen, af en blok
med G40 kommandoen.

GO1X_Z F_:
N1GO1 X_Z_;
N2 G40 GO0 X_Z.;

1. When the G40 command is specified without other
commands in a block.
After the tool moves to a position perpendicular to the end
point, the offset is canceled by the first movement after
specifying the G40 command. (Same operation for both
offset types A and B)

N2 N1

Program
Program

Veerktgjets centrum
Center of Tool

2. When the G40 command and movement command are
specified in a same block.
a) Inside the corner
After the tool moves to a position perpendicular to the
end point, the offset is canceled by the movement of a
block including the G40 command. (Same operation for
both offset types A and B)

N1 Program
Program

Veerktgjets centrum
Center of Tool

b) Outside the corner (obtuse angle)
After the tool moves to the intersection with the
canceling block, the offset is canceled by the movement
of a block including the G40 command.

Skeeringspunkt
Intersection

Veerktgjets centrum
Center of Tool

Program
Program

¢) Outside the corner (acute angle)
After the tool skirts around the outside of the corner, the
offset is canceled by the movement of a block including
the G40 command.

Veerktgjets centrum

, dtg----------- - Center of Tool
/
Program

Program
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] BEMERK

] NoTE

1. Nar det automatiske drejestalsradius offset, udferes pa en flade
andre end G18 fladen, bliver aksen, som laver fladen, som veelges,
offset som vertikal/horisontale akser.

2. Specifer G140/G143/G145 eller G40/G41/G42 kommandoerne
under buetilstand i en blok uden andre kommandoer. Nar den
cirkuleere interpolationskommando er specificeret i den samme
blok, udlgses (P151) alarmen.

3. Hvis kommandoerne forneden er specificeret, nar offset ikke er
annulleret endnu (offset veerdien vedbliver), udlgses (P159)
alarmen.

a) Automatisk drejestalsradius offset kommando (G143)
b) Skeeringsradius offset kommando (G145)

c¢) Planvalgskommandoer (G17 - G19)

d) Udelad kommandoerne (G31, G31.1, G31.2, G31.3)
e) Hulbearbejdning pakket cyklus (G81 - G89)

f) Gentagen cyklus Il kommandoer (G74 - G76)

@ Nar b) - f) er specificeret under G143 tilstand, hvis en GO0
beveegelseskommando er specificeret i den foregaende blok,
flytter vaerktgjet sig til offset annulleringspositionen, og hvis
beveegelse er specificeret af en anden kommando i den udeladte
blok, flytter vaerktgjet sig, til en position lodret til slutpunktet. Derfor,
hvis GO0 bevaegelseskommandoen er specificeret i blokken fgr b)
- f) kommandoerne, kan opgaven fortseette uden at (P159)
alarmen udlgses.

1. When the automatic tool nose radius offset is executed on a plane
other than the G18 plane, the axes composing the plane being
selected are offset as vertical/horizontal axes.

2. Specify the G140/G143/G145 or G40/G41/G42 command during
the arc mode in a block without any other commands. If the circular
interpolation command is specified in the same block, the alarm
(P151) is triggered.

3. If the commands below are specified when the offset is not
canceled yet (the offset amount is still remaining), the alarm (P159)
is triggered.

a) Automatic tool nose radius offset command (G143)
b) Cutter radius offset command (G145)

¢) Plane selecting command (G17 - G19)

d) Skip command (G31, G31.1, G31.2, G31.3)

e) Hole machining canned cycle (G81 - G89)

f) Multiple repetitive cycle Il commands (G74 - G76)

@ When b) - f) are specified during the G143 mode, if a GO0
movement command is specified in the previous block, the tool
moves to the offset cancellation position, and if movement is
specified by another command in this previous block, the tool
moves to a position perpendicular to the end point. Therefore, if
the GO0 movement command is specified in the block before the
b) - f) commands, the operation can proceed without triggering the
alarm (P159).

3-3 Rillebredde veerktgj offset funktion (valg)

Groove Width Tool Offset Function (Option)

Rillebredde veerktgj offset funktion, bruges til at lave
programmer for rille opgaver, som kun bruger en arbejds offset
data, uden at betragte veerktgjsbredden. Rillebredde veerktgj
offset funktion, skifter koordinatsystem med veerktgjsbredden
og aendrer det teoretiske drejestalspunkt.

Indstil nummeret pa det teoretiske drejestalspunkt, fgr du
skifter og skiftveerdien af koordinatsystemet (veerktgj bredde)
pa ‘TOOL GEOMETRY OFFSET’ skaermen i forvejen.

m Du kan finde yderligere oplysninger skeermen ‘TOOL GEOME-
TRY OFFSET’ i det separate bind “BRUGERVEJLEDNING”.

dig

G152; e O.D./I.D. rillebreddeveerktgj offset-funktion
gyldig

G150; ..o Rillebreddeveerktgj offset-funktion annuller

Flade rillebreddeveerktgj offset-funktion gyl-

The groove width tool offset function is used to create
programs for grooving operation, using just one work offset
data without considering the tool width. The groove width tool
offset function shifts the coordinate system by the tool width
and switches the imaginary tool nose point.

Set the number of the imaginary tool nose point before
switching and the shift amount of the coordinate system (tool
width) on the ‘TOOL GEOMETRY OFFSET’ screen in
advance.

m For the details of the ‘TOOL GEOMETRY OFFSET’ Screen,
refer to the separate volume, “OPERATION MANUAL”.

Face groove width tool offset function valid

O.D/1.D groove width tool offset function
valid

Groove width tool offset function cancel

Rillebredde vaerktaj offset tilstand

Groove Width Tool Offset Mode

Ved at specificere G151/G152 udfares offset opgaverne
forneden, og rillebredde offset tilstanden er gyldig.

1) Skifter koordinatsystemet med veerktgj bredde.

By specifying G151/G152, the offset operations below are
executed and the groove width offset mode is validated.

1) Shifts the coordinate system by the tool width.
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2) Skifter det teoretiske drejestalspunkt, til drejestalspunktet,
pa den anden side.

i
H
@ Veerktgjsbredde
Tool Width
A\ 2
®
H

[

T
[

G151 kommando: Rilleskaering pa en slutflade
G151 Command: Grooving on an End Face

<Skifter det teoretiske drejestalspunkt og skifter magden
for koordinatsystemet (i tilfelde af G18 fladen)>

Det teoretiske drejestalspunkt kontakt og skiftveerdien af
koordinatsystemet pa G18 fladen er om felger. Indstil
nummeret for det teoretiske drejestalspunkt, far du skifter og
koordinatsystemets flyttemeaengde (veerktajsbredde) pa ‘TOOL
GEOMETRY OFFSET’ skaermen i forvejen.

m Du kan finde yderligere oplysninger skaermen ‘TOOL GEOME-
TRY OFFSET’ i det separate bind “BRUGERVEJLEDNING”.

@

®

2) Switches the imaginary tool nose point to the tool nose
point on the other side.

Veerktgjsbredde
Tool Width

T

T
®
|y
e

Y

G152 kommando: Rilleskeering pa en O.D.
G152 Command: Grooving on an O.D.

<Switching the imaginary tool nose point and shift amount
of the coordinate system (in the case of the G18 plane)>
The imaginary tool nose point switch and the shift amount of
the coordinate system on the G18 plane are as follows. Set the
number of the imaginary tool nose point before switching and
the shift amount of the coordinate system (tool width) on the
‘TOOL GEOMETRY OFFSET’ screen in advance.

m For the details of the ‘TOOL GEOMETRY OFFSET’ Screen,
refer to the separate volume, “OPERATION MANUAL”.

O]

@

Teoretisk drejestalspunkt
Imaginary Tool Nose Point

Kom- AEndring af det teoretiske drejestals- Offset
mando punkt akse Koordinatsystem flyttemaengde
Command Switching the Imaginary Tool Nose Offset Coordinate System Shift Amount
Point Axis
— (veerktgjsbredde)
©-@ — (Tool width)
— (veerktgjsbredde)
st @-0 y — (Tool width)
+ (veerktgjsbredde)
®-@ + (Tool width)
+ (veerktgjsbredde)
@-0 + (Tool width)
— (veerktgjsbredde)
©-@ — (Tool width)
+ (veerktgjsbredde)
150 @-0 i + (Tool width)
5
+ (veerktgjsbredde)
®-@ + (Tool width)
— (veerktgjsbredde)
Od — (Tool width)
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] BEMERK

] NoTE

Veerktgj bredde: dimesionerne (H) + slid maengden (J)

Tool width: Dimensions (H) + Wear amount (J)

Rillebredde vaerktgj offset tilstand annullering

Groove Width Tool Offset Mode Cancel

Specificering af G150 kommandoen i rillebredde veerktgj offset
tilstand, forarsager udfgrelse af opgaverne forneden, og
rillebredde veerktgj offset tilstand annulleres.

1) Koordinatsystemet er nulstillet. (annullerer skift med
veerktaj bredde)

2) Det teoretiske drejestalspunkt er nulstillet til den originale
position.

] BEMERK

Specifying the G150 command in the groove width tool offset
mode causes execution of the operations below and the
groove width tool offset mode is canceled.

1) The coordinate system is reset. (Cancels shifting by the
tool width)

2) The imaginary tool nose point is reset to the original
position.

] NoTE

1. Huvis det teoretiske drejestalspunkt er andet end 1 - 4, udlgses
(P158) alarmen.

2. Huvis fladevalg udfgres under G151/G152 tilstand, eller G151/152
og fladevalg er specificeret i den samme blok, udlgses (P34)
alarmen.

3. Hvis G152 er specificeret i G151 tilstand, eller G151 er specificeret
i G152 tilstand, er det ngdvaendigt at indtaste offset data efter
annullering af offset tilstand.

4. Huvis nulstilling er udfart under rillebredde veerktgj offset, er G150
tilstand gyldig, og begge de teoretiske drejestalspunkter og
flyttemaengde, returneres til oprindelig tilstand.

5. Nar en rillebredde offset er tilfgjet til et vaerktej med en bredde af
“0”, flyttes koordinatsystemet ikke, og kun flytningen af det
teoretiske drejestalspunkt udfgres.

6. Huvis koordinatsystemet er opsat af G50 (G92) kommandoen i
G151/G152 tilstand, udfgres koordinatsystem opseetningen med
hensyn til koordinatsystemet efter rillebredde offset.

7. Hvis en T kommando er specificeret i G151/G152 tilstand, er G150
tilstanden gyldig (ikke offset).

8. Hvis G151/G152 og T kommandoerne er specificeret i samme
blok, er kun T kommandoen udfgrt. G151/G152 kommandoerne
ignoreres og G150 tilstanden er gyldig (ikke offset).

9. Hvis G151 kommandoen er specificeret i G151 tilstanden, sker der
ingen aendringer (nar et offset er tilfgjet, vil der ikke tilfajes andre
offset). Det samme geelder for G152 kommandoen, Hvis G150
kommandoen (ikke offset) er specificeret i G150 tilstand, vil G150
tilstanden (ikke offset) vedblive i effekt.

10. Hvis G151/G152 kommandoerne er specificeret under
valsetilstand , polaer koordinat interpolation, eller cylindrisk
interpolation, udlgses (P481) alarmen.

11. Hvis fraesningstilstand start kommandoen, den polaer koordinat
interpolation tilstand startkommando, eller den cylindriske
interpolation tilstand start/annullering kommando, er specificeret i
G151/G152 tilstand, udlgses (P485) alarmen.

12. Patronbarriere/pinol barriere tjek under G151/G152 tilstand,
udfgres ved drejestalspunktet. Software begraensning tjek, udferes
ved maskin position som far.

13. Hvis det manuelle koordinatsystem er opsta i G151/G152 tilstand,
er G150 tilstand (ikke offset) gyldig.

14. Hvis G150/G151/G152 kommandoerne og
beveegelseskommandoerne er specificeret i den samme blok,
flytter vaerktgjes sig saledes at drejestalspunktet, bliver den
specificerede position. Hvis G150/G151/G152 og en anden
kommando er specificeret i den smme blok, bliver den anden
kommando, og flytning af koordinatsystemet udfert p& samme tid.
Men dette geelder dog ikke, hvis den anden kommando er
fladevalgskommandoen, fraesningstilstand start kommando, polaer
koordinat interpolation tilstand start kommando, eller den
cylindriske interpolation tilstand start/annullering kommando.

1. If the imaginary tool nose points are at other than 1 - 4, the alarm
(P158) is triggered.

2. If plane selection is executed during the G151/G152 mode, or the
G151/G152 and plane selection are specified in the same block,
the alarm (P34) is triggered.

3. If G152 is specified in the G151 mode, or G151 is specified in the
G152 mode, it is necessary to input the offset data after canceling
the offset mode.

4. If the reset operation is executed during groove width tool offset,
the G150 mode is validated, and both the imaginary tool nose point
and the shift amount are returned to the initial state.

5. When a groove width offset is applied to a tool with a width of “0”,
the coordinate system is not shifted and only the switching of the
imaginary tool nose point is executed.

6. If the coordinate system is set by the G50 (G92) command in the
G151/G152 mode, the coordinate system setting is executed with
respect to the coordinate system after the groove width offset.

7. IfaT command is specified in the G151/152 mode, the G150
mode (no offset) is validated.

8. Ifthe G151/G152 and T command are specified in a same block,
just the T command is executed. The G151/G152 command is
ignored and the G150 mode (no offset) is validated.

9. Ifthe G151 command is specified in the G151 mode, no change
occurs (Once an offset has been applied, a further offset is not
applied). The same applies for the G152 command. If the G150
command (no offset) is specified in the G150 mode, the G150
mode (no offset) remains in effect.

10. If the G151/G152 command is specified during the milling mode,
polar coordinate interpolation, or cylindrical interpolation, the alarm
(P481) is triggered.

11. If the milling mode start command, the polar coordinate
interpolation mode start command, or the cylindrical interpolation
mode start/cancel command is specified in the G151/G152 mode,
the alarm (P485) is triggered.

12. The chuck barrier/tailstock barrier check during the G151/G152
mode is executed at the tool nose point. The software limit check is
executed at the machine position as before.

13. If the manual coordinate system is set in the G151/G152 mode, the
G150 mode (no offset) is validated.

14. If the G150/G151/G152 command and movement command are
specified in a same block, the tool moves so that the tool nose
point becomes the specified position. If the G150/G151/G152 and
another command are specified in the same block, the other
command and the shift of the coordinate system are executed at
the same time. However, this does not apply if the other command
is the plane selecting command, the milling mode start command,
the polar coordinate interpolation mode start command, or the
cylindrical interpolation mode start/cancel command.
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Eksempel: Example:
Programmering ved brug af G152/G150 (det teoretiske Programming using G152/G150 (the imaginary tool nose
drejestalspunkt: 3) point: 3)
No | N4 X
< | >
[ ] ® O|® O ol 80
AN N5

N1 N8| [N3 N6

VN—M;—W Y T w0
iR
e e B
40 30 20 z
G18 G00 X80. Z-40.;
N1 G99 G01 X40. F0.5;
N2 G01 Zz-30;
N3 G00 X80.;
N4 G152; .o O.D. rillebredde veerktgj offset funk- O.D. groove width tool offset
tion gyldig function valid
N5 G00 Z-20;
N6 GO1 X40.;
N7 G0O1 Z-30;
N8 GO0 X80.;
NO G150, .cciiiiieiieeeeeeeeeeeeeeeeeer e Rillebreddeveerktgj offset-funktion ~ Groove width tool offset function

annuller cancel
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] BEMERK

] NoTE

Veerktgjsspids R, tages ikke i betragtning, i program eksempler, i dette
kapitel.

Tool tip R is not taken into consideration in program examples provided
in this chapter.

11 M Kode Liste

M Code List

M koder kaldes ogsa de diverse funktioner. De kontrollerer
program flow, kelemiddel udsending til/fra, etc. For at realisere
funktionerne, supplerende til dem, som kaldes af G koderne.

(] BEm&ERK

M codes are also called the miscellaneous functions. They
control program flow, coolant discharge on/off, etc. in addition
to realize the functions supplementary to those called by the G
codes.

] noTE

1. M koderne beskrevet i denne sektion er omfattende, og ikke alle,
er brugbare for alle maskinmodeller, eller for nogle modeller, kan
dem, som ikke er specificeret forneden bruges. Der findes ogsa
tilfeelde, hvor funktionerne af M koderne vist forneden, har andre
funktioner pa specifikke modeller. For detaljer, se stigediagrammet
der leveres med maskinen, eller kontakt Mori Seiki.

2. Der kan specificeres op til 3 M koder i en blok.

m For oplysnigner, se “Flere M kode funktion” (side 172).

* Maskiner kun med spindeldok 2 specifikationer

/\ FORSIGTIG

Specificer altid en M05 kommando, for at stoppe
spindelrotation, for du bruger en kipmomentfinger eller
en arbejdsstykkeskubber.

[Maskinskade]

1. The M codes described in this section are generic ones and all of
them are not usable by all machine models or with some models
those not specified below may be used. There are also cases that
the function of the M code stated below has different function on
specific models. For details, refer to the ladder diagram supplied
with your machine or contact Mori Seiki.

2. Up to three M codes may be specified in a block.

Q:J For details, refer to “Multiple M Code Function” (page 172).

* Machines with the headstock 2 specifications only

/\ cAuUTION

Always specify an M05 command to stop spindle
rotation before using a pull-out finger or workpiece
pusher.

[Machine damage]

Kode Funktion Beskrivelse Side
MO0 Programstop Supenderer programudfarelse midlertidigt.
Supenderer programudfgrelse midlertidigt. 172
MO1 Valgfrit Stop Uanset om funktionen er gyldig, eller ikke kan vaelges med en kon-
takt i betjeningspanelet.
M02 Programslut Slutter programudfgrelse og nulstiller NC. 173
Starter spindlen i den normale retning.
MO3 Spindelstart (normal) Normal retning:
Rotation med uret, man ser arbejdsstykket fra bagsiden af spindlen. ]
74
. Starter spindlen i den modsatte retning.
MO04 zp:;ndelstart (modsatret- Modsat retning: Rotation mod uret, man ser arbejdsstykket fra bagsi-
den af spindlen.
Spindel (rotations vaerk- . . N . 174
MO05 tgjsspindel) stop Stopper spindlen eller rotations veerktgjsspindel rotationen. 180
M08 Kglemiddel TIL Starter kglemiddel udsending. 176
M09 Kglemiddel FRA Stopper kglemiddel udsending. 176
10 Spaendepatron spaen-
M dingsbetjening Abner og lukker spaendepatronen.
Disse M koder, bruges nar maskinen er udstyret med stangindfarer 178
M11 Spaendepatron nedspzen- | glier loader, eller til pinol-arbejde.
dingsbetjening
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Kode Funktion Beskrivelse Side
Starter rotationsvaerktgjspindlen i den normale retning.
Rotationsvaerktgj spindel- Normal retning:
M13 start (normal) ) SP Rotation med uret, man ser arbejdsstykket fra bagsiden af rotations-
veerktgjsspindlen. (Denne funktion er gyldig for MC specifikationer og
Y-akse specifikationer.) 180
Starter rotationsvaerktgjspindlen i den modsatte retning.
Rotationsvaerktgj spindel- Modsat retning:
M14 start (mo dsatrettia t)p Rotation mod uret, man ser arbejdsstykket fra bagsiden af rotations-
veerktgjsspindlen. (Denne funktion er gyldig for MC specifikationer og
Y-akse specifikationer.)
Revolverhoved rotation
M17 (normal) Starter revolverhoved rotation. -
Uanset om M17 og M18 koderne er gyldig eller ugyldigt opsat med et
M18 Revolverhoved rotation parameter. .
(modsatrettet)
M19 Spindelretning 1 Saetter spindlen i den forudbestemte vinkeldannet position. —
M20 Spindelretning 2 Saetter spindlen i den forudbestemte vinkeldannet position. —
M23 Affasning TIL Gar affasning i gevindskeering gyldig eller ugyldig. (disse funktioner 182
M24 Affasning FRA er kun gyldige i gevindskeeringstilstande kaldt af G92 og G76.)
M25 Pinol (digital pinol) UDE
Pinolspecifikationer/Spindel 2 Pinol-specifikationer 184
M26 Pinol (digital pinol) INDE
M27 Spring veerktaj over TIL Denne _funktlon er gyldig for maskinen udstyret med standtidsstyring .
A funktionen.
M28 Fejldetektion TIL
142
M29 Fejldetektion FRA
M30 Prograrnslutnmg og tilba- Slutter program udferelse, nulstiller NC og tilbagespoler programmet. 173
gespoling
M34" Synkroniseret fase drift
TIL
* Synkroniseret hastigheds 425
M35 drift TIL
M36" Synkronisering FRA
M37 Loft lukker abn —
(enheden er valgbar.)
M38 Loft lukker luk —
M45 C-akse samling 189
Disse funktioner er gyldige for MC specifikationer og Y-akse specifi-
M46 C-akse udlgsning/C-akse | kationer. 189
synkron tilstand annuller 204
M47 ﬁ\crjt;ejdsstykkeudtager (enheden er valgbar.) 190
M48 Override annulering FRA | Override annullering ugyldig 191
9
M49 Override annullering TIL Override annullering gyldig
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Kode Funktion Beskrivelse Side
Sensor luft TIL for auto-
M50 matisk i-maskine veerktgjs —
forudindstiller
M51 Spindel luft TIL 192
M52 I-spindel luft TIL 192
M53 Kontakt sensor luft TIL —
(enheden er valgbar.)
Sensor luft FRA for auto-
M55 matisk i-maskine veerktgjs —
forudindstiller
M57 I-spindel luft FRA 192
M58 Kontakt sensor luft FRA —
M59 Spindel luft FRA 192
M60 Indeksering speendepa- .
tron af 45° arbejdsindeks
M61 Indeksering af spaende- .
patron 90° arbejdsindeks | Indeksering af speendepatron specifikationer
Indeksering spaendepa-
M62 tron af 180° arbejdsin- —
deks
M64 Robot service kald Disse funktioner er gyldige for maskinen udstyret med robotten. —
M68 Spindelbremse spaending
Disse funktioner er gyldige for MC specifikationer og Y-akse specifi-
Spindelbremse nedspaen- | kationer 192
M69 b .
ding
Indfgrer stangemnet ind i maskinen.
M70 Stangindfgrerdrift denne funktion er gyldig for maskinen udstyret med stangindfgreren. 207
(det korrosponderende signal er output til en ekstern enhed.)
Automatisk i-maskine
M71 veerktgjsforudindstiller —
arm NEDE Flytter veerktgj forudindstiller armen op/ned.
— . Disse funktioner er gyldige for maskine udstyret med den automati-
Automatisk i-maskine ske i-maskine veerktgjsforudindstiller.
M72 veerktgjsforudindstiller —
arm OPPE
M73 Arbejdsaflaster UDE Flytter arbejdsaflasteren ud/ind. 193
M74 Arbejdsaflaster INDE Disse funktioner er gyldige for maskinen med arbejdsaflasteren.
M78 Pinolhus/hjeelpetarn Spaender/nedspaender pinolhuset. .
speending Disse funktioner er gyldige for maskinen udstyret med den program-
] ] . merbare pinol.
M79 Pinolhus/hjeelpetarn ned- | pisse funktioner er gyldige for maskinen udstyret med den program- _
spaending merbare pinol eller den programmerbare stabil statte.
M80" Afskeeringsdetektion 432
M8 1" Arbejdsemne trykkontrol .
TIL
* Arbejdsstykke trykkontrol .
m82 FRA
M83 Speaendepatron tryk 1 Valg af niveau for spaendepatrontryk. —
Disse funktioner er gyldige for maskinen udstyret med spsendepatron
M84 Spaendepatron tryk 2 hgjt/lavt tryk system. —
M85 Automatisk dgr abn Abner/lukker den automatiske der.
Disse funktioner er gyldige for maskinen udstyret med en automatisk 195
M86 Automatisk der luk der.
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Kode Funktion Beskrivelse Side
Mm87 Sensor kontakt TIL Skifter sensorerne, som skal bruges. -
M88 Sensor kontakt FRA Disse funktioner er gyldige for maskinen udstyret med sensorerne. —
M89 Arbejdsteeller/total teeller | (Tilvalg) 196
Spindel/rotationsspindel
M90 simultane driftstilstand
TIL Disse funktioner er gyldige for MC specifikationer og Y-akse specifi- 198
Spindel/rotationsspindel kationer.
M91 simultane driftstilstand
FRA
Belastningsovervagning
M92 (indlaering, overvagning) —
gyldig
Disse funktioner er gyldige for, load overvagning, specifikationerne.
Belastningsovervagning
M93 (indleering, overvagning) —
ugyldig
M98 Underprogram kald
M99 Underprogram slutning Returnerer programflow fra det nuveerende underprogram til hoved-
gentagelse af program programmet. 199
Underprogram kald (fra )
M198 ekstern 1/0O enhed) (Tilvalg)
M200 Spantransportband start
(fremadgaende retning) Disse funktioner er gyldige for maskinen udstyret med spantransport- -
bandet.
M201 Spantransportband stop —
Starter spindel 2 i den normale retning.
M203 Spindel 2 start (normal) Normal retning:
Rotation med uret, man ser arbejdsstykket fra bagsiden af spindel 2. 174
X Spindel 2 start (modsat- Starter spmc?el 2 i den modsatte retning.
M204 rettet) Modsat retning:
Rotation mod uret, man ser arbejdsstykket fra bagsiden af spindel 2.
M210" Spagndepatron spaending
<spindel 2>
Abner og lukker spaendepatronen. Disse M koder, bruges nar maski- 178
. Speaendepatron nedspaen- | nen er udstyret med stangindfarer eller loader, eller til pinol-arbejde.
M211 ding
<spindel 2>
M219" ngdel retning 1 <spindel Saetter spindel 2 i den forudbestemte vinkeldannet position. —
M220" ngdel retning 2 <spindel Saetter spindel 2 i den forudbestemte vinkeldannet position. —
Arbejdsaflaster interlock
M242 bypass TIL -
Arbejdsaflaster interlock Disse funktioner er gyldige med maskinen udstyret med i-maskine
M243 . —
bypass FRA kagrende arbejdsnedspaender type
M244 Arpejdsaflaster ventepo- .
sition
* C-akse forbindelse <spin-
M245
del 2> Disse funktioner er gyldige for MC specifikationer og Y-akse specifi- 189
. - i _ | kationer.
M246 C-akse forbindelse annul

ler <spindel 2>
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Kode Funktion Beskrivelse Side
Sensor luft TIL for auto-
matisk i-maskine vaerk-

M250 tejsforudindstiller T
<spindel 2>

M251 Spindel luft til <spindel 2> 192

M252 I-Spindel luft til <spindel 192
2>
Sensor luft FRA for auto- | (enheden er valgbar.)
matisk i-maskine vaerk-

M255 tejsforudindstiller T
<spindel 2>

M257 i-spindel luft FRA <spin- 192
del 2>

M259 gslndel luft FRA <spindel 192

* Spindelbremse speen-

M268 ; .

ding <spindel 2> Disse funktioner er gyldige for MC specifikationer og Y-akse specifi- 192
* Friger spindelbremse kationer.

M269 ;
<spindel 2>
Arbejdsaflaster UDE

M273 - —
<spindel 2> Disse funktioner er gyldige med maskinen udstyret med i-maskine
Arbejdsaflaster INDE kerende arbejdsnedspaender type

M274 - —
<spindel 2>

M283 Spaendepatron tryk 1 .
<spindel 2> Veelger niveau af spaendepatron tryk. Disse funktioner er gyldige for

maskinen udstyret med spaendepatron hgijt/lavt tryk system.

M284 Spa.endepatron tryk 2 Yy p p ] YK sy .
<spindel 2>
Spindel 2/rotationsspin-

M290 del simultane driftstilstand
TIL Disse funktioner er gyldige for MC specifikationer og Y-akse specifi- 198
Spindel 2/rotationsspin- kationer.

M291 del simultane driftstilstand
FRA

M303 Spindel 1 signalvalg TIL —

M304 Spindel 2 signalvalg TIL —

M306 Polygontilstand TIL —

M307 Polygontilstand FRA —

Disse funktioner er gyldige for MC specifikationer og Y-akse specifi-

M319 Rotationsspindel nulretur | kationer. —
Synkron gevindskaerings-

M329 tilstand TIL _
Spindel synkron gevind- '

M329 skeeringstilstand TIL (Tilvalg) 366
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Kode Funktion Beskrivelse Side
M340 Hjzelpetarn 1 abn —
M341 Hjeelpetarn 1 luk —
M342 Hjeelpetarn 2 abn —
M343 Hjeelpetarn 2 luk —
V344 Hicol 3ab Disse funktioner er gyldige for maskinen udstyret med hjaelpetarn.
jeelpetarn 3 abn —
M345 Hjaelpetarn 3 luk —
M346 Hjzelpetarn 4 abn —
M347 Hjeelpetarn 4 luk —
Underlagsafdaekning
M382 kalemiddelsystem til
spantagning TIL Underlagsafdeekning kglemiddelsystem til spantagning specifikation 202
Underlagsafdeekning (Parameter nr. 6419.7 = 1)
M383 kalemiddelsystem til
spantagning FRA
Spindel orientering og )
M384 loftskodder aben (Tilvalg) -
Spindel 2 orientering og ) .
M387 loftskodder aben (Tilvalg)
Pinolhuspositionering il Speender/nedspaender pinolhuset.
M392 forbindelges ositiong Disse funktioner er gyldige for maskinen udstyret med den program- —
P merbare pinol.

M432 Arbejdsaflastnignscyklus rDelsse funktioner er gyldige for maskiner udstyret med arbejdsaflaste- 202
M434 Pinol borestyrke 1 —
P Digital pinolspecifikation/Spindel 2 pinol-specifikation
M435 Pinol aksialkra —
M440 Ekstern output —
M441 Ekstern output —
M442 Ekstern output —
M443 Ekstern output —
M444 Ekstern output —
M445 Ekstern output —
M446 Ekstern output —
M447 Ekstern output —
M448 Ekstern output —
M449 Ekstern output —
M456 Pinol spindel luft TIL —

(enheden er valgbar.)
M457 Pinol spindel luft FRA —
M458 Veerktgjsspids luft TIL
(enheden er valgbar.) 204
M459 Veerktgjsspids luft FRA
Kommando til valg af
M476 omdrejninger til hgjhastig- —
hedsmotor
Spindel motoromdrejning
M477 fix annulleringskom- —

mando
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Kode Funktion Beskrivelse Side
Igennem-spindel kalemid-
Ma78 del TIL _
e Disse funktioner er gyldige for, igennem-spindel kalemiddel, specifi-
Igennem-spindel kglemid- | kationerne.
Ma79 del FRA o
M480 C-akse synkroniseringstil- | Denne funktion er gyldig for MC specifikationerne og Y-akse specifi- 204
stand TIL kationerne. ( C-akse synkron funktion er optimal.)
M482 Skift stangemne Indfgrer stangemnet i maskinen. 207
. Disse funktioner er gyldige for maskinen udstyret med stangindfgre-
M483 Stangemneindfarer FRA | ren. (det korrosponderende signal er output til en ekstern enhed.) 207
Roterende veerktgjsspin-
M560 del omvendt rotation-til-
stand TIL
MC-specifikationer 205
Roterende veerktgjsspin-
M561 del omvendt rotation-til-
stand FRA
M570 Spaendepatron/pmol bar- .
rierer TIL
Spaendepatron/pinol bar-
M571 rierer FRA o
M588 I-!ovefi luftventil for olie- .
tage aben
M589 Hoved Ilfftventll for .
bypass aben
Hoved luftventil for olie-
M590 tage lukket T
M610 Y-aksen pulpunktlnter- 206
lock gyldig
M611 Y-aksen nglpunktlnter- 206
lock ugyldig
M612 Tageopsamler TIL —
M613 Tageopsamler FRA —
M625 Arbejde 1 —
Digital pinolspecifikation/Spindel 2 pinol-specifikation
M626 Arbejde 2 —
M639 Hjeelpetarnsspaending —
Kun NL3000 serien/2000, 3000
M640 Hjeelpetarnsnedspaending —
Hjeelpetarns keglemiddel
M661
TIL Denne funktion er kun gyldig for den automatiske centrering type sta- 206
Hjeelpetarns kglemiddel bil stette af NL3000 serien/2000 og NL3000 serien/3000.
M662
FRA
Pinolspindel interlock-
M712 funktion FRA 206
Pinolspindel interlock-
M713 funktion FRA annuller 206
M1003 Spindelstart (normal) Hurtig M kode —
M1004 zp:;ndelstart (modsatret- Hurtig M kode .
M1005 Splndgl (rotations vaerk- Hurtig M kode .
tegjsspindel) stop
M1010 | SP@ndepatron spaen- Hurtig M kode —

dingsbetjening
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Kode Funktion Beskrivelse Side
M1011 | SP@ndepatron nedspaen- |\ i\ kode —
dingsbetjening
M1013 Rotationsvaerktgj spindel- Hurtig M kode o
start (normal)
Rotationsvaerktgj spindel- . .
M1014 start (modsatrettet) Hurtig M kode
M1019 Spindelretning 1 Hurtig M kode —
M1020 Spindelretning 2 Hurtig M kode —
M1037 Loft lukker abn Hurtig M kode —
M1038 Loft lukker luk Hurtig M kode —
Automatisk i-maskine
M1071 veerktgjsforudindstiller Hurtig M kode —
arm NEDE
Automatisk i-maskine
M1072 veerktajsforudindstiller Hurtig M kode —
arm OPPE
M1073 Arbejdsaflaster UDE Hurtig M kode —
M1074 Arbejdsaflaster INDE Hurtig M kode —
M1078 Plnolhgs/hjaelpetarn Hurtig M kode .
speending
M1079 P|nolhgs/hjaelpetarn ned- Hurtig M kode .
spaending
M1085 Automatisk dgr abn Hurtig M kode —
M1086 Automatisk degr luk Hurtig M kode —
M1203 Spindel 2 start (normal) Hurtig M kode —
M1204 Spindel 2 start (modsat- Hurtig M kode .
rettet)
Spaendepatron spaending . .
M1210 <spindel 2> Hurtig M kode
Speendepatron nedspaen-
M1211 ding Hurtig M kode —
<spindel 2>
M1219 Sglndel retning 1 <spindel Hurtig M kode .
M1220 Sslndel retning 2 <spindel Hurtig M kode .
M1319 Rotationsspindel nulretur | Hurtig M kode —
M1340 Hjeelpetarn 1 abn Hurtig M kode —
M1341 Hjeelpetarn 1 luk Hurtig M kode —
M1342 Hjeelpetarn 2 abn Hurtig M kode —
M1343 Hjeelpetarn 2 luk Hurtig M kode —
Spindel orientering og .
M1384 loftskodder aben Hurtig M kode o
Spindel 2 orientering og .
M1387 loftskodder aben Hurtig M kode T
M1440 Ekstern output Hurtig M kode —
M1442 Ekstern output Hurtig M kode —
M1443 Ekstern output Hurtig M kode —
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Kode Funktion Beskrivelse Side
M1444 Ekstern output Hurtig M kode —
M2200 Forudlaesning stop 207
Code Function Description Page
MO0 Program stop Suspends program execution temporarily.
Suspends program execution temporarily. 172
MO1 Optional stop Whether the function is valid or not is selectable by a switch on the
operation panel.
MO02 Program end Ends program execution and resets the NC. 173
Starts the spindle in the normal direction.
. Normal direction:
MO3 Spindle start (normal) Clockwise rotation, viewing the workpiece from the rear of the
spindle. 174
Starts the spindle in the reverse direction.
MO04 Spindle start (reverse) Reverse direction: Counterclockwise rotation, viewing the workpiece
from the rear of the spindle.
Spindle (rotary tool . . . 174
MO05 spindle) stop Stops the spindle or the rotary tool spindle rotation. 180
MO8 Coolant ON Starts coolant discharge. 176
M09 Coolant OFF Stops coolant discharge. 176
M10 Chuck clamp operation Opens and closes the chuck.
' These M codes are used when the machine is equipped with the bar 178
M11 Chuck unclamp operation | feeder or loader, or for both-center work.
Starts the rotary tool spindle in the normal direction.
Rotary tool spindle start Normal direction:
M13 (normyal) P Clockwise rotation, viewing the workpiece from the rear of the rotary
tool spindle. (This function is valid for MC specifications and Y-axis
specifications.)
180
Starts the rotary tool spindle in the reverse direction.
Rotary tool spindle start Reverse direction:
M14 (reveryse) P Counterclockwise rotation, viewing the workpiece from the rear of the
rotary tool spindle. (This function is valid for MC specifications and
Y-axis specifications.)
M1 Turret head rotation
7 (normal) Starts turret head rotation. -
Whether the M17 and M18 codes are valid or invalid is set using a
M18 Turret head rotation parameter. .
(reverse)
M19 Spindle orientation 1 Sets the spindle in the predetermined angular position. —
M20 Spindle orientation 2 Sets the spindle in the predetermined angular position. —
M23 Chamfering ON Makes chamfering in thread cutting valid or invalid. (These functions 182
M24 Chamfering OFF are valid only in the thread cutting mode called by G92 and G76.)
M25 'I(;aLlJI:tock (digital tailstock)
Tailstock Specifications/Spindle 2 Tailstock Specifications 184
Tailstock (digital tailstock)
M26
IN
M27 Tool skip ON This function is valid for the machine equipped with the tool life .
management A function.
M28 Error detect ON
142
M29 Error detect OFF
M30 Program end and rewind | Ends program execution, resets the NC and rewinds the program. 173
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* Phase synchronized
M34 operation ON
M35" Speed.synchronlzed 425
operation ON
M36" Synchronization OFF
M37 Ceiling shutter open —
(The device is optional.)
M38 Ceiling shutter close —
M45 C-axis joint 189
C-axis release/C-axis These functions are valid for MC specifications and Y-axis
M46 synchronous mode specification. ;gi
cancel
M47 Workpiece ejector out (The device is optional.) 190
M48 Override cancel OFF Override cancel invalid
191
M49 Override cancel ON Override cancel valid
Sensor air blow ON for
M50 automatic in-machine tool —
presetter
M51 Spindle air blow ON 192
M52 In-spindle air blow ON 192
M53 8?\]ntact sensor air blow .
(The device is optional.)
Sensor air blow OFF for
M55 automatic in-machine tool —
presetter
M57 In-spindle air blow OFF 192
Contact sensor air blow
M8 OFF o
M59 Spindle air blow OFF 192
M60 _Indexmg chuck 45° work .
index
M61 !ndexmg chuck 90% work Indexing chuck specification —
index
M62 !ndexmg chuck 180° work .
index
M64 Robot service call This function is valid for the machine equipped with the robot. —
Mes Spindle brake clamp These functions are valid for MC specifications and Y-axis 192
M69 Spindle brake unclamp specifications.
Feeds the bar stock into the machine.
M70 Bar feeder operation This function is valid for the machine equipped with the bar feeder. 207
(The corresponding signal is output to an external device.)
Automatic in-machine tool
M71 presetter arm DOWN Moves the tool presetter arm up/down. -
— . These functions are valid for the machine equipped with the
M72 Automatic in-machine tool | aytomatic in-machine tool presetter. _
presetter arm UP
M73 Work unloader OUT Moves the work unloader out/in.
These functions are valid for the machine equipped with the work 193
M74 Work unloader IN unloader.
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M78 Tailstock body/steady rest | Clams/unclamps the tailstock body. .
clamp These functions are valid for the machine equipped with the
] programmable tailstock.
M79 Tailstock body/steady rest | These functions are valid for the machine equipped with the _
unclamp programmable tailstock or programmable steady rest.
M80 Cut-off detection 432
* Workpiece pushing check .
M81 ON
- Workpiece pushing check
M82 OFF o
M83 Chucking pressure 1 Selects chucking pressure level. —
. These functions are valid for the machine equipped with the chuck
M4 Chucking pressure 2 high/low pressure system. -
M85 Automatic door open Opens/closes the automatic door.
These functions are valid for the machine equipped with an 195
M86 Automatic door close automatic door.
m87 Sensor switching ON Switches the sensors to be used. -
M88 Sensor switching OFF These functions are valid for the machine equipped with the sensors. _
M89 Work counter/total (Option) 196
counter
Spindle/rotary tool spindle
M90 simultaneous operation
mode ON These functions are valid for MC specifications and Y-axis 198
Spindle/rotary tool spindle | SPecifications.
M91 simultaneous operation
mode OFF
Load monitoring
M92 (teaching, monitoring) —
valid
These functions are valid for the load monitoring specification.
Load monitoring
M93 (teaching, monitoring) —
invalid
M98 Sub-program call
M99 Sub-program end Returns the program flow from the current sub-program to the main
repetition of program program. 199
Sub-program call (from .
M198 external I/O device) (Gption)
M200 Chip conveyor start
(forward direction) These functions are valid for the machine equipped with the chip —
conveyor.
M201 Chip conveyor stop —
Starts spindle 2 in the normal direction.
M203 Spindle 2 start (normal) Normal direction:
Clockwise rotation, viewing the workpiece from the rear of spindle 2.
Starts spindle 2 in the reverse direction. 174
* . Reverse direction:
M204 Spindle 2 start (reverse) Counterclockwise rotation, viewing the workpiece from the rear of
spindle 2.
M210 Chuck clamp <spindle 2> | opens and closes the chuck. These M codes are used when the
. Chuck unclamp machine is equipped with the bar feeder or loader, or for both-center 178
M211 <spindle 2> work.
M219 Spindle orientation 1 Sets spindle 2 in the predetermined angular position. —

<spindle 2>




M FUNKTIONER
168 M FUNCTIONS

Code Function Description Page
* Spindle orientation 2 . . . .
M220 <spindle 2> Sets spindle 2 in the predetermined angular position. —
Work unloader interlock
M242 bypass ON T
Work unloader interlock These functions are valid on machines equipped with the in-machine
M243 . —
bypass OFF running type work unloader
M244 Work. unloader waiting o
position
M245" C—a?<|s connection
<spindle 2> These functions are valid for MC specifications and Y-axis 189
. C-axis connection cancel | SPecifications.
M246 .
<spindle 2>
Sensor air blow ON for
M250 automatic in-machine tool —
presetter <spindle 2>
M251 Splr?dle air blow on 192
<spindle 2>
In-spindle air blow on
M252 <spindle 2> 192
(The device is optional.)
Sensor air blow OFF for
M255 automatic in-machine tool —
presetter <spindle 2>
M257 In-splndle air blow OFF 192
<spindle 2>
M259 Splr?dle air blow OFF 192
<spindle 2>
* Spindle brake clamp
M268 <spindle 2>
This function is valid for MC specifications and Y-axis specifications. 192
M269" Spindle brake unclamp
<spindle 2>
M273 Work unloader OUT .
<spindle 2> These functions are valid on machines equipped with the in-machine
running type work unloader
M274 Wor.k unloader IN .
<spindle 2>
Chucking pressure 1
M283 . —
<spindle 2> Selects chucking pressure level. These functions are valid for the
Chucking pressure 2 machine equipped with the chuck high/low pressure system.
M284 . —
<spindle 2>
Spindle 2/rotary tool
M290 spindle simultaneous
operation mode ON These functions are valid for MC specifications and Y-axis 198
Spindle 2/rotary tool specifications.
M291 spindle simultaneous
operation mode OFF
Spindle 1 selection signal
M303 ON —
M304 Spindle 2 selection signal .

ON
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M306 Polygon mode ON —
M307 Polygon mode OFF —
Rotary tool spindle zero These functions are valid for MC specifications and Y-axis
M319 return specifications. -
Synchronized tapping .
M329 mode ON
Spindle synchronized .
M329 tapping mode ON (Option) 366
M340 Steady rest 1 open —
M341 Steady rest 1 close —
M342 Steady rest 2 open —
M343 Steady rest 2 close These functions are valid for the machine equipped with the steady —
M344 Steady rest 3 open rest. —
M345 Steady rest 3 close —
M346 Steady rest 4 open —
M347 Steady rest 4 close —
Bed cover chip removal
M382
coolant system ON Bed cover chip removal coolant system specification
- 202
Bed cover chip removal (Parameter No. 6419.7 = 1)
M383
coolant system OFF
M384 Spllr.'ndle orientation and (Option) .
ceiling shutter open
M387 Sp'lrlwdle 2 orientation and (Option) .
ceiling shutter open
Tailstock bodv positionin Clams/unclamps the tailstock body.
M392 ody posit 9 These functions are valid for the machine equipped with the —
to connection position .
programmable tailstock.
M432 Work unloader cycle This functions is valid on machines equipped with the work unloader 202
M434 Tailstock thrust force 1 —
Digital tailstock specification/Spindle 2 tailstock specification
M435 Tailstock thrust force 2 —
M440 External output —
M441 External output —
M442 External output —
M443 External output —
M444 External output —
M445 External output —
M446 External output —
M447 External output —
M448 External output —
M449 External output —
M456 '(I;a'\lllstock spindle air blow .
(The device is optional.)
Tailstock spindle air blow
M457 OFF —
M458 Tool tip air blow ON
(The device is optional.) 204
M459 Tool tip air blow OFF
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Code Function Description Page
Spindle high-speed motor
M476 winding selection —
command
M477 Spindle motor winding fix .
cancel command
M478 Through-spindle coolant .
ON These functions are valid for the through-spindle coolant
Through-spindle coolant | SPecification.
M479 OFF —
C-axis synchronization This function is valid for MC specifications and Y-axis specifications.
M480 . o . 204
mode ON (The C-axis synchronous function is optional.)
M482 Change bar stock Feeds the bar stock into the machine. 207
These functions are valid for the machine equipped with the bar
M483 Bar stock feed OFF feeder. (The corresponding signal is output to an external device.) 207
Rotary tool spindle
M560 reverse rotation mode ON
Rotary tool spindle MC specifications 205
M561 reverse rotation mode
OFF
Chuck/tailstock barrier
M570 ON —
Chuck/tailstock barrier
M571 OFF -
M588 Oil mist air main valve .
open
M589 Oil mist air bypass valve .
open
M590 Oil mist air valve close —
M610 Y-a.X|s zero point interlock 206
valid
M611 .Y-aX|.s zero point interlock 206
invalid
M612 Mist collector ON —
M613 Mist collector OFF —
M625 Work 1 —
Digital tailstock specification/Spindle 2 tailstock specification
M626 Work 2 —
M639 Steady rest clamp —
NL3000 series/2000, 3000 only
M640 Steady rest unclamp —
M661 Steady rest coolant ON This function is valid only for the automatic centering type steady rest 206
M662 Steady rest coolant OFF | Of the NL3000 series/2000 and NL3000 series/3000.
Tailstock spindle interlock
M712 function OFF 206
Tailstock spindle interlock
M713 function OFF cancel 206
M1003 Spindle start (normal) Quick M code —
M1004 Spindle start (reverse) Quick M code —
M1005 | SPindle (rotary tool Quick M code —
spindle) stop
M1010 Chuck clamp operation Quick M code —
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Code Function Description Page

M1011 Chuck unclamp operation | Quick M code —

M1013 Rotary tool spindle start Quick M code .
(normal)

M1014 Rotary tool spindle start Quick M code .
(reverse)

M1019 Spindle orientation 1 Quick M code —

M1020 Spindle orientation 2 Quick M code —

M1037 Ceiling shutter open Quick M code —

M1038 Ceiling shutter close Quick M code —
Automatic in-machine tool .

M1071 presetter arm DOWN Quick M code —

M1072 Automatic in-machine tool Quick M code .
presetter arm UP

M1073 Work unloader OUT Quick M code —

M1074 Work unloader IN Quick M code —

M1078 Tailstock body/steady rest Quick M code .
clamp

M1079 Tailstock body/steady rest Quick M code .
unclamp

M1085 Automatic door open Quick M code —

M1086 Automatic door close Quick M code —

M1203 Spindle 2 start (normal) Quick M code —

M1204 Spindle 2 start (reverse) Quick M code —

M1210 Chuck clamp <spindle 2> | Quick M code —
Chuck unclamp .

M1211 <spindle 2> Quick M code —
Spindle orientation 1 .

M1219 <spindle 2> Quick M code —

M1220 Splpdle orientation 2 Quick M code L
<spindle 2>

M1319 Rotary tool spindle zero Quick M code .
return

M1340 Steady rest 1 open Quick M code —

M1341 Steady rest 1 close Quick M code —

M1342 Steady rest 2 open Quick M code —

M1343 Steady rest 2 close Quick M code —

M1384 Spllr'1dle orientation and Quick M code L
ceiling shutter open

M1387 Spllr_1dle 2 orientation and Quick M code .
ceiling shutter open

M1440 External output Quick M code —

M1442 External output Quick M code —

M1443 External output Quick M code —

M1444 External output Quick M code —

M2200 Pre-read stop 207
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1-2 Flere M kode funktion
Multiple M Code Function

Den flere M kode funktion tillader indfarsel af maksimalt tre M
koder i en blok.

Ved at bruge flere M kode funktionen for robotten eller loader
specifikationerne, kan cyklus tiden reduceres.

Flere M kode funktionen, kan bruge M koderne indikeret
forneden, som flere M kode funktion.

<Flere M kode>

« M10...... Speaendepatron spaending/spaendepatron
speending <spindel 1>

- M. Speendepatron nedspaending/spsendepatron
nedspaending <spindel 1>

.. Spaendepatron spaending <spindel 2>
- M211..... Speaendepatron nedspeending <spindel 2>
e M19.... Spindelretning/spindelretning <spindel 1>
.. Spindelretning <spindel 2>
« M25..... Pinol UDE
¢ M26...... Pinol INDE
« M85.... Automatisk dgr abn
« MS86...... Automatisk dar luk
e M37... Loft lukker abn
M38 ...... Loft lukker luk

A FORSIGTIG

|
Den flere M kode funktion kan udfare op til tre M koder

specificeret i den samme blok samtidigt. Derfor, opgaver,
som er kaldt af disse M koder og kombinationen af dem,
skal undersgges forsigtigt.

[Maskinskade]

] BEMERK

The multiple M code function allows entry of a maximum of
three M codes in a block.

By using the multiple M code function for the robot or the
loader specification, cycle time can be reduced.

The multiple M code function can use the M codes indicated
below as multiple M code function m codes.

<Multiple M Code>
« M10....... Chuck clamp/Chuck clamp <spindle 1>

- M. Chuck unclamp/Chuck unclamp <spindle 1>

*  M210.....Chuck clamp <spindle 2>
< M211 ... Chuck unclamp <spindle 2>
« M19....... Spindle orientation/Spindle orientation <spindle 1>
+  M219.....Spindle orientation <spindle 2>
« M25...... Tailstock OUT
« M26....... Tailstock IN
« MS85...... Automatic door open
« MS86....... Automatic door close
o M37...... Ceiling shutter open
M38....... Ceiling shutter close

A CAUTION

|
The multiple M code function simultaneously executes up
to three M codes specified in the same block. Therefore,
operations called out by these M codes and the
combination of them must be carefully examined.
[Machine damage]

] NoTE

1. Selvom den fgrste M kode imellem de to eller tre M koder
specificeret in en blok, kan veere anden end den tilladte M kode for
flere M kode funktionen, skal den anden og tredje M kode veere,
flere M kode funktions M kode.

2. En spindel (eller rotationsspindel) rotations M kode (M03, M04,
M13, M14, M203, M204), skal vaere specificeret med en, flere M
kode funktions M kode, i den samme blok.

1. Although the first M code among the two or three M codes
specified in a block may be other than the M code allowed to be
used by the multiple M code function, the second and the third M
code must be the multiple M code function M codes.

2. A spindle (or rotary tool spindle) rotation M code (M03, M04, M13,
M14, M203, M204) must not be specified with a multiple M code
function M code in the same block.

1-3 MO0 Program Stop, M01 Valgfrit Stop
MO0 Program Stop, M01 Optional Stop

<MO00 Program Stop>
» Program udferelse og maskinen stopper midlertidigt.

<MO01 valgfrit stop>

» Hvis [2)| [OSP] (Optionelt stop) knappen pa
betjeningspanelet er TIL: stopper maskinen midlertidigt.

* Hvis |2)| [OSP] (Optionelt stop) knappen pa
betjeningspanelet er FRA: er MO1 kommandoen ignoreret,
og programmet udfgres fortsat.

<Brug af M00 eller M01 kommando>

» For at tiekke dimensionerne af det bearbejdede
arbejdsstykke

» For at tiekke drejestalet

» For at fijerne span under bearbejdning

* For at fierne eller pasaette et arbejdsstykke

<MO00 Program Stop>
* Program execution and the machine stop temporarily.

<MO01 Optional Stop>

« If the |2 [OSP] (Optional Stop) button on the operation
panel is ON: The machine stops temporarily.

« If the |2 [OSP] (Optional Stop) button on the operation
panel is OFF: The MO1 command is ignored and the
program is executed continuously.

<Using the M00 or M01 Command>
» To check the dimensions of the machined workpiece

» To check the tool nose
» To remove chips during machining
» To remove or mount a workpiece
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/\ FORSIGTIG

1. S og F koderne forbliver i hukommelsen, efter
udforelse af M00 eller M01 kommandoerne. Men for at
sikre korrekt betjening, anbefales det, at disse koder,
skrives i blokken, som felger den blok, som indeholder
MO0 eller M01 kommandoerne.

2. Efter driften er midlertidigt suspenderet af M00 eller
MO01 kommandoerne, skal man ikke rotere
revolverhovedet eller flytte en akse manuelt. Hvis det
var nedvendigt at udfgre en eller begge af sadanne
operationer, skal den betjente akse, fores tilbage til
tilstanden fra for manuel operation. Efter dette, kan
automatisk drift genstartes.

[Interferens, maskinskade, skaereveerktgjsskade]

] BEM&ERK

/\ cAuUTION

1. The S code and F code remain in the memory after the
execution of the M00 or M01 command. However, to
ensure correct operation, it is recommended that these
codes be written in the block that follows the block
which contains the M00 or M01 command.

2. After the operation is suspended temporarily by the
MO0 or M01 command, do not rotate the turret or move
an axis manually. If either or both of such manual
operations had to be carried out, return the axes
having been operated to the previous state before
manual operation. After that the automatic operation
may be restarted.

[Interference, machine damage, cutting tool damage]

] NoTE

1. Specifer M0O eller MO1 kommandoen i en blok uden andre
kommandoer.

2. Nar M0O eller M0O1 kommandoen er udfert, bliver operationen
suspenderet.
Programmet udfgres gentagende, nar der er trykket pa tasten
[START] (Start) for automatisk drift, pa betjeningspanelet.

3. Nar MO0O eller MO1 kommandoen udferes, starter spindel 1 M
kommandoerne (M03, M04), rotationsvaerktajs spindlen starter M
kommandoerne (M13, M14), spindel 2 starter M kommandoerne
(M203, M204), og kelemiddel udsending M kommandoen (M08)
annulleres. Derfor, ndr man specificerer MO0 eller MO1
kommandoen i et program, man bestemme positionerne.

Nar man genstarter programmet, efter at have annulleret det med
MO0O eller MO1 kommandoen, skal man specificere spindel 1 start
M kommandoerne (M03, M04), rotationsvaerktaj spindel start
kommandoerne (M13, M14) eller spindel 2 start kommandoerne
(M203, M204) ved restart blokken. Hvis kglemiddeludsendning er
nedvaendigt, skal man ogsé specificere MO8 kommandoen.

1. Specify the MO0 or MO1 command in a block without other
commands.

2. When the MO0 or MO1 command is executed, the operation is
suspended.
The program is continuously executed when the automatic
operation button ¥ [START] (Start) on the operation panel is
pressed.

3. When the MO0 or M0O1 command is executed, the spindle 1 start M
commands (M03, M04), the rotary tool spindle start M commands
(M13, M14), the spindle 2 start M commands (M203, M204), and
the coolant discharge M command (M08) are canceled. Therefore,
when specifying the MO0 or MO1 command in a program,
determine the positions where these M commands are entered
taking this into consideration.

When restarting the program after suspending program execution
by the MO0 or MO1 command, specify the spindle 1 start M
commands (M03, M04), the rotary tool spindle start M commands
(M13, M14), or the spindle 2 start M commands (M203, M204) at
the restart block. If coolant discharge is required, specify the M08
command as well.

1-4

MO02 Program Slut, M30 Program Slut og Spol Tilbage

MO02 Program End, M30 Program End and Rewind

Nar M02 eller M30 kommandoer er udfart,

1. Alle driftoperationer stopper.
* Spindlen og rotationsveerktgj spindel stopper.
o Aksebevaegelser stopper.
o Kglemiddeludsending stopper.

2. NC er nulstillet.
e Under nulstilling, er G koderne, som er gyldige, nar
strammen er teendt, gyldige. Men, G17 til G19, G20/G21,
G54 til G59, G96/G97 og G98/G99 tilstandene forbliver
ueendret.
e Bade F og S koder bliver gemt, uden at blive slettet.

3. Med M30 kommandoen, returnerer markaren til starten af
programmet.
Dette kaldes tilbagespolingsprogram funktionen.

@ M30 kommandoen inkluderer tilbagespolingsprogram funktionen, i
tillaeg til funktionerne understgttet af MO2 kommandoen. Da denne
feature er behaendig, nar man bearbejder samme slags
arbejdsstykker samtidig, bruges M30 kommandoen som regel ved
program slutningen. Ved at bruge M30 kommandoen, bliver det
samme program udfgrt gentagende, blot ved at trykke pa
automatik drift kontakten |i* [START] (Start).

When the M02 or M30 command is executed,

1. All machine operations stop.
e The spindle and rotary tool spindle stop.
¢ Axis movement stops.
e Coolant discharge stops.

2. The NC is reset.
¢ In the reset state, the G codes that are valid when the
power is turned on are valid. However, G17 to G19, G20/
G21, G54 to G59, G96/G97 and the G98/G99 modes
remain unchanged.
e Both F and S codes are stored without canceled.

3. In the case of the M30 command, the cursor returns to the
start of the program.
This is called the program rewind function.

@ The M30 command includes the program rewind function in
addition to the functions supported by the M02 command. Since
this feature is convenient when machining the same kind of
workpieces continuously, the M30 command is usually used at the
end of a program. By using the M30 command, the same program
is executed repeatedly by simply pressing the automatic operation
button = [START] (Start).
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BEMARK

] NoTE

1.

Da maskinen har darblokeringsfunktionen, vises en alarmbesked
(EX1024) pa displayet, medmindre daren er aben/lukket hvis der
er blevet trykket den automatiske drift kontakt |t [START] (Start)
efter fuldfgrelse af programmet.

Specifer M02 eller M30 kommandoen i en blok uden andre
kommandoer.

Indikatoren ovenover den automatiske drift kontakt |~} [START]
(Start) slaes fra, nar M02 eller M30 kommandoerne udfgres.

1.

Since the machine has the door interlock function, an alarm
message (EX1024) is displayed on the screen unless the door is
opened/closed if the automatic operation button [START]
(Start) is pressed after the completion of the program.

Specify the M02 or M30 command in a block without other
commands.

The indicator above the automatic operation button [START]
(Start) goes off when the M02 or M30 command is executed.

1-5

MO03 Spindel Start (Normal), M203 Spindel 2 Start (Normal),

MO04 Spindel Start (Omvendt), M204 Spindel 2 Start (Omvendt), M05 Spindel Rotation Stop
MO03 Spindle Start (Normal), M203 Spindle 2 Start (Normal),

MO04 Spindle Start (Reverse), M204 Spindle 2 Start (Reverse), M05 Spindle Rotation Stop

1. Normal retning: med uret rotation, man ser arbejdstykket fra
bagsiden af spindlen som skal roteres.

2. Modsat retning: mod uret rotation, man ser arbejdstykket fra
bagsiden af spindlen som skal roteres.

3. Med MC type maskinen eller Y-akse specifikations maskinen,
bruges M05 kommandoen til at stoppe rotationsvaerktg;j
spindlen.

/\ FORSIGTIG

=

Stop ikke spindlen vad at specificere M05
kommandoen, mens skarevarktojet er i kontakt med
arbejdsstykket.

[skade pa skaerevaerktaj]

Start spindlen ved at udfgre enten M03 eller M04
kommandoerne eller M203 eller M204 kommandoerne,
for skaerevarktejet kommer i kontakt med
arbejdsstykket.

[skade pa skarevaerktgj]

BEMARK

1. Normal direction: Clockwise rotation, viewing the workpiece
from the rear of the spindle to be rotated.

2. Reverse direction: Counterclockwise rotation, viewing the
workpiece from the rear of the spindle to be rotated.

3. With the MC type machine or the Y-axis specification machine,
the M05 command is used to stop the rotary tool spindle.

/\ cAUTION

Do not stop the spindle by specifying the M05
command while the cutting tool is in contact with the
workpiece.

[Damage to cutting tool]

Start the spindle by executing either the M03 or M04
command or the M203 or M204 command before the
cutting tool comes into contact with the workpiece.
[Damage to cutting tool]

] NoTE

1.

Far man skifter rotationsretningen pa spindlen, fra normal il
modsatrettet, eller fra modsatrettet til normal, stop spindlen ved at
specificere MO5 kommandoen. Derefter specifer M koden som
kalder spindlen til rotation i den modsatte retning.

Hvis spindelrotations retningen bliver skiftet uden at specificere
MO05 kommandoerne, kommer (EX0401) alarmbeskeden pa
skeaermen og spindlen stopper.

Spindlen kan ikke starte hvis spandepatronen er nedspaendt.

Far man specificerer M03, M203, M04 eller M204 kommandoerne,
veer sikker pa at status indikatoren CH1CL (klemme patron 1) er
oplyst eller status indikatoren CH1CL (klemme patron 1) og
status indikatoren CH2CL (klemme patron 2) er oplyst.

Far man specificerer M03, M203, M04 eller M204 kommandoerne,
er det ngdvaendigt at specificere den kraevede spindelhastighed
ved brug af en S kode.

M203 og M204 er gyldige for pinol 2 specifikationer.

Nar pinolspindel interlock-funktionen er gyldig, og bearbejdning
udfgres midlertidigt uden anvendelse af pinolspindel, skal du
specificere M712 (pinolspindelens blokeringsfunktion er gyldig
interlock FRA) kommandoen fgr specifikation af M03 (M04)
kommandoen. Der opstar en alarm (EX1345), hvis M03 (M04)
kommandoen specificeres, uden at M712 kommandoen er
specificeret forst.

Q:J Se “M712 Pinolspindel Blokeringsfunktion FRA, M713 Pinol-
spindel Blokeringsfunktion FRA Annuller” (side 206)

1.

Before changing the spindle rotating direction from normal to
reverse or from reverse to normal, stop the spindle once by
specifying the M05 command. After that specify the M code which
calls the spindle to rotate in the opposite direction.

If the spindle rotating direction is changed without specifying the
MO5 command, an alarm message (EX0401) is displayed on the
screen and the spindle stops.

The spindle cannot start if the chuck is unclamped.

Before specifying the M03, M203, M04, or M204 command, make
sure that the status indicator CH1CL (chuck 1 clamp) is
illuminated or the status indicator CH1CL (chuck 1 clamp) and the
status indicator CH2CL (chuck 2 clamp) are illuminated.

Before specifying the M03, M203, M04, or M204 command, it is
necessary to specify the required spindle speed using an S code.

M203 and M204 are valid for the headstock 2 specifications.

When the tailstock spindle interlock function is valid and machining
is executed without using the tailstock spindle temporarily, specify
the M712 (tailstock spindle interlock OFF) command before
specifying the M03 (M04) command. An alarm (EX1345) occurs if
the M03 (M04) command is specified without the M712 command
specified in advance.

m Refer to “M712 Tailstock Spindle Interlock Function OFF,
M713 Tailstock Spindle Interlock Function OFF Cancel”
(page 206)
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Eksempel:
Programmering med M03, M04 og M05

O1;
N1;
G50 S1500;

G00 T0101;

G96 S120 MO3;..........ooveririrrine s

G00 X200.0 Z150.0 M09;
MO1;

N2;

G50 S1500;

G00 T0202;

G96 8120 MO3;.......c.eeiceeree e

GO0 X200.0 Z150.0 MO5; .......cocoeiumnmnnesnnnannnnnns

MO1;

N3;

G50 S1500;
GO00 T0303;

G97 S640 MO4;......ooi e,

G00 X200.0 Z150.0 M09;

MOS; e

M30;

Example:

Programming using M03, M04, and M05

Starter spindel eller spindel 1 i den
normale retning. Overfladehastighe-
den er 120 m/min.

Starter spindel 1 i den normale ret-
ning. Overfladehastigheden er 120
m/min.

Da der er tilfeelde hvor spindlen eller
spindel 1 stoppes af udfarelsen af
MOO eller MO1 kommandoerne, skal
MO03 (M04) kommandoen specifice-
res i “G96 S_" eller “G97 S_" blok-
ken ved begyndelsen af hvert
delprogram.

Bearbejdningsprogram

Stop af spindel 1 rotation
] BEm&ERK

Starting the spindle or spindle 1 in
the normal direction; surface speed
is 120 m/min.

Starting spindle 1 in the normal
direction; surface speed is 120 m/
min.

Since there are cases that the
spindle or spindle 1 is stopped by
the execution of the MO0 or M01
command, the M03 (M04)
command must be specified in the
“G96 S_" or “G97 S_” block at the
beginning of each part program.

Machining program

Stopping the spindle 1 rotation

tJ noTE

Hvis det fglgende delprogram inkludere
bearbejdning, som kraever
spindelrotation i den modsatte retning,
skal spindelrotationen stoppes ved at
specificere M05 kommandoen.

Start af spindel eller spindel 1 i den
modsatte retning ved 640 min~"
(For skaering sasom venstrehands
gevind)

Stop af spindel eller spindel 1 rota-
tion

If the following part program includes the
machining which requires the spindle
rotation to the reverse direction, the
spindle rotation must be stopped by
specifying the MO5 command.

Starting the spindle or spindle 1 in
the reverse direction at 640 min™"
(For cutting such as left-hand
thread)

Stopping the spindle or spindle 1
rotation
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1-6

M08 Kolemiddeludledning TIL, M09 Kglemiddeludledning FRA

M08 Coolant Discharge ON, M09 Coolant Discharge OFF

/\ FORSIGTIG

Forsag ikke at skifte kalespids vinkel eller udsending
af kelemiddel under automatisk drift.
[Sammenfiltring]

Udsend ikke kelemiddel direkte pa spindlens endflade.
[Maskinskade]

] BEm&RK

/\ cAUTION

1. Do not try to change the coolant nozzle setting angle or
discharge volume of coolant during automatic
operation.

[Entanglement]

2. Do not discharge coolant directly to the spindle end
face.

[Machine damage]

] NoTE

Hvis kalemiddel bruges til automatisk drift, er det nedveendigt, at sikre,
at kelemiddel tanken har tilstreekkelig med kalemiddel.

m Kontrol af kglemiddeludledning ved anvendelse af kalemiddel-
kontakterne pa betjeningspanelet i kombination med M08 kom-
mandoen er beskrevet i det separate bind
“BRUGERVEJLEDNING”.

Eksempel:
Programmering ved brug af M08 og M09

O1;

N1;

G50 S1500;
G00 T0101;
G96 S120 M03;

X75.0 Z20.0 M08;

TIL.

G00 Z20.0;
X200.0 2150.0;
MO1;
N2;
G50 S1500;
G00 T0202;
G96 S120 MO03;

X33.0 Z20.0 M08;

Valgfrit Stop

G00 X200.0 Z150.0 M09;

MO05;
M30;

Stopper kel

Specificer kglemiddeludsending

Starter kglemiddeludsending

da kelemiddeludsending, kan veere
stoppet af udfarelse af M0O eller
MO01 kommandoerne, skal M08
kommandoen veere specificeret ved
begyndelsen af at delprogram.

If coolant is used for automatic operation, it is necessary to make sure
that the coolant tank has sufficient volume of coolant.

m For coolant discharge control using the coolant switches on the
operation panel in combination with the M08 command, refer to
the separate volume, “OPERATION MANUAL”.

Example:
Programming using M08 and M09

Specifies coolant discharge ON.

Optional stop

Starting coolant discharge

Since coolant discharge might have
been stopped by the execution of
the M0OO or MO1 command, the M08
command must be specified at the
beginning of a part program.

emiddel udsending Stopping coolant discharge

Skift af kelemiddeludsendingstryk (Knoll I/F Only)

Changing Coolant Discharge Pressure (Knoll I/F Only)

Udsendingtrykket af kalemidlet, kan sendres ved de otte trin
ved at specifikere M koderne forneden.

Kglemiddeludsendingstryk level 0
Kglemiddeludsendingstryk level 1

Kglemiddeludsendingstryk level 2

The discharge pressure of the coolant can be changed in the
eight steps by specifying M codes below.

Coolant discharge pressure level 0
Coolant discharge pressure level 1

Coolant discharge pressure level 2
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Kglemiddeludsendingstryk level 3
Kalemiddeludsendingstryk level 4
Kglemiddeludsendingstryk level 5
Kglemiddeludsendingstryk level 6

Kalemiddeludsendingstryk level 7

Coolant discharge pressure level 3
Coolant discharge pressure level 4
Coolant discharge pressure level 5
Coolant discharge pressure level 6

Coolant discharge pressure level 7

@ Forholdet mellem M koderne for skift af kalemiddeludsendingstryk @ The relationship between the M codes for changing the coolant

og signalerne for skift af trykket, er indikeret forneden.

indicated below.

discharge pressure and the signals for changing the pressure is

M2040 | M2041 | M2042 | M2043 | M2044 & M2045 | M2046 | M2047
83:% 2: tPr}r/:;Ssll(Ji:teoChange 0 0 1 0 1 0 1 0 1
83:23: g: tF:?*/g:slj:t;Change 1 0 0 1 1 0 0 1 1
83:23: g: tFE?*II;SsISIteZChange 2 0 0 0 0 1 1 1 1

Qj Referer til kredslgbsdiagrammerne for maskinen og instuktions-
manualen for kgleenheden, leveret af Knoll.

<Relaterede PC parametre>

Qj Refer to the circuit diagrams for the machine and the instruction
manual for the coolant unit supplied by Knoll.

<Related PC parameter>

Parameter Saet Beskrivelse Set Description
nummer veerdi Value
Parameter
Number
1 Tilstanden for tryk-skift output gemmes. 1 The state of the pressure change output is
memorized.
6552.0
0 Tilstanden for tryk-skift output gemmes ikke. 0 The state of the pressure change output is
not memorized.
65521 1 Kglemiddelalarm 1, er ikke vist. 1 Coolant alarm 1 is not displayed.
' 0 Kglemiddelalarm 1, er vist. 0 Coolant alarm 1 is displayed.
1 Kglemiddelalarm 2, er ikke vist. 1 Coolant alarm 2 is not displayed.
6552.2
0 Kglemiddelalarm 2, er vist. 0 Coolant alarm 2 is displayed.
65523 1 Kglemiddelalarm 3, er ikke vist. 1 Coolant alarm 3 is not displayed.
' 0 Kglemiddelalarm 3, er vist. 0 Coolant alarm 3 is displayed.
65504 1 Kglemiddelalarm 4, er ikke vist. 1 Coolant alarm 4 is not displayed.
' 0 Kglemiddelalarm 4, er vist. 0 Coolant alarm 4 is displayed.
1 Kglemiddelalarm 5, er ikke vist. 1 Coolant alarm 5 is not displayed.
6552.5
0 Kglemiddelalarm 5, er vist. 0 Coolant alarm 5 is displayed.
65526 1 Kglemiddelalarm 6, er ikke vist. 1 Coolant alarm 6 is not displayed.
' 0 Kglemiddelalarm 6, er vist. 0 Coolant alarm 6 is displayed.
65507 1 Kglemiddelalarm 7, er ikke vist. 1 Coolant alarm 7 is not displayed.
' 0 Kglemiddelalarm 7, er vist. 0 Coolant alarm 7 is displayed.
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1-7

M10 Spindel 1 Klem Borepatron, M210 Spindel 2 Klem Borepatron,

M11 Spindel 1 Nedspand Borepatron, M211 Spindel 2 Nedspznd Borepatron
M10 Spindle 1 Chuck Clamp, M210 Spindle 2 Chuck Clamp,
M11 Spindle 1 Chuck Unclamp, M211 Spindle 2 Chuck Unclamp

Nedspaending
Unclamp

Disse M koder bruges til fortsatte maskin arbejdsstykker i
maskinen udstyret med en stangindfgrer eller loader. De
bruges ogsa for udfarelse af begge-center arbejde eller
overfgrsel af arbejdsstykker imellem spindler.

] BEm&RK

Spaending
Clamp

These M codes are used to continuously machine workpieces
in the machine equipped with a bar feeder or a loader. They
are also used for carrying out both-center work or transferring a
workpiece between the spindles.

] NoTE

M210 og M211 er gyldige for pinol 2 specifikationer.

/\ FORSIGTIG

1. Udfor ikke M11 eller M211 kommandoerne, nar et
arbejdsstykke er spandt af spaendepatronen med
[SINGLE BLOCK] (Enkelt Blok) knappen sat TIL. En
cyklus start fungerer ikke mens spandepatronen er
aben.

[tabt arbejdsstykke, maskinskade]

2. Specifer M10, M210, M11 eller M211 kommandoerne i
en blok iden andre kommandoer, og specifer G04
kommandoen i den naste blok, for at suspendere
programoperation, for en periode, som er lang nok til,
at spandepatronen kan spzande eller nedspande
arbejdsstykket korrekt.

[naeste blok starter for faerdiggorelsen af
spandepatron spanding og nedspanding operation]

] BEMERK

M210 and M211 are valid with the headstock 2 specification.

/\ cAUTION

1. Do not execute the M11 or M211 command when a
workpiece is clamped by the chuck with the
[SINGLE BLOCK] (Single Block) button set ON. A cycle
start does not work while the chuck is opened.
[Dropped workpiece, Machine damage]

2. Specify the M10, M210, M11, or M211 command in a
block without other commands, and specify the G04
command in the next block to suspend program
operation for a period long enough to allow the chuck
to clamp or unclamp the workpiece correctly.

[Next block starts before completion of chuck clamp
and unclamp operation]

] NoTE

1. Ved starten af en operation, skal arbejdsstykket veere spaendt
manuelt. Det er fordi den automatiske drift, ikke kan startes med
spaendepatronen i nedspaendt tilstand, pga. speendepatron
interlock funktionen.

2. Speendepatron retning (O.D. spaending, |.D. spaending) kan skiftes
ved at bruge ‘CHUCK 1 CLAMP DIRECTION’ og ‘CHUCK 2
CLAMP DIRECTION’ pa ‘OPERATION PANEL’ skaermen.

Q:J Betjeningspanelet er beskrevet i det separate bind “BRU-
GERVEJLEDNING”.

3. Pga. spaendepatron interlock funktionen, ma M11 kommandoen
ikke specifikeres mens spindel 1 roterer. Ligesom M211
kommandoen ikke ma specifikeres mens spindel 2 roterer.

4. Pga. spaendepatron interlock funktionen, ma M11 og M211
kommanderne ikke specifikeres mens rotationsvaerktgjs spindlen
roterer.

1. At the start of an operation, the workpiece must be clamped
manually. This is because the automatic operation cannot be
started with the chuck in the unclamp state due to the chuck
interlock function.

2. The chucking direction (O.D. chucking, I.D. chucking) can be
changed using the ‘CHUCK 1 CLAMP DIRECTION’ and ‘CHUCK 2
CLAMP DIRECTION’ on the ‘OPERATION PANEL' screen.

m For the operation panel, refer to the separate volume,
“OPERATION MANUAL".
3. Due to the chuck interlock function, the M11 command must not be
specified while spindle 1 is rotating. Similarly, the M211 command
must not be specified while spindle 2 is rotating.

4. Due to the chuck interlock function, the M11 and M211 commands
must not be specified while the rotary tool spindle is rotating.
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Eksempel:
Programmering ved brug af M11

Example:
Programming using M11

|/—I£ Pinol side

Spindel side

Spindle Side

@ For begge-center arbejde, kan M11 kommandoen bruges, for at
sikre sikker drift.

O1;
N1;

M30;

(] BEm&ERK

Bearbejdningsprogram
Stop af spindel

Nedspaending af spaendepatronen
Statusindikatoren CHUCK CLAMP
(klemme patron) gar fra.

'\—E Tailstock Side

@ For both-center work, the M11 command may be used to ensure
safe operation.

Machining program
Stopping the spindle

Unclamping the chuck
The status indicator CHUCK
CLAMP (chuck clamp) goes off.

] noTE

For at starte naeste cyklus efter skift af arbejdsemnet er det ngdvendigt
at treede pa fodkontakten for at aktivere statusindikatoren CHUCK
CLAMP (klemme patron). Ellers deaktiveres cyklusstart af
blokeringsfunktionen for borepatronen.

A\ ADVARSEL

| bearbejdningsprogrammer for begge-center arbejde, skal
man specifikere M11 kommandoerne for at nedspaende
spandepatronen fer M30 kommandoen, for at nulstille og
tilbagespole programmet. Hvis M11 kommandoen ikke er
udfert, og der er trykket pa den automatisk drift kontakt
[START] (Start) ved en fejltagelse, starter automatisk drift,
og operategren kan komme til skade.

/\ FORSIGTIG

|
Spand ikke spindel center i spa@ndepatronen. Spanding
af center i spaendepatronen, vil fa center, og derfor
arbejdsstykket, til at skifte eller falde, nar M11 er
specifikeret. (gaelder kun for maskiner udstyret med en
pinol.)

[Maskinskade]

Som forklaret ovenfor, selvom M11 kommandoen ikke virker il
at spaende/nedspaende et arbejdsstykke, kalder det for den
spaendepatron funktion for at sikre sikker drift.

Eksempel:
Programmering ved brug af M210 eller M211
For at overfare et arbejdsstykke bearbejdet i spindel 1, fra
spindel 1 til spindel 2.

0O1;
N1;

Bearbejdingsprogram (bearbejd-
ning pa spindel 1 side)

MO5;
G97 S1000 MO3;
M35;

To start the next cycle after changing the workpiece, it is necessary to
step on the foot switch to turn on the status indicator CHUCK CLAMP
(chuck clamp). Otherwise, the chuck interlock function disables the
cycle start.

A\ WARNING

In machining programs for both-center-work, specify the
M11 command to unclamp the chuck before the M30
command to reset and rewind the program. If the M11
command is not executed and the automatic operation
button i [START] (Start) is pressed by mistake, automatic
operation will start and the operator may be injured.

/\ cAuUTION

|
Do not clamp the spindle center in the chuck. Clamping
the center in the chuck will cause the center, and therefore
the workpiece, to shift or fall when M11 is specified.
(Applies only to machines equipped with a tailstock.)
[Machine damage]

As explained above, although the M11 command does not
work to clamp/unclamp a workpiece actually, it calls for the
chuck interlock function to ensure safe operation.

Example:
Programming using M210 or M211
To transfer a workpiece machined in spindle 1 from spindle 1
to spindle 2.

Machining program (machining on
spindle 1 side)
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12 TSP Nedspeaending af spaendepatron 2  Unclamping chuck 2
Spindel 2 roterer i den modsatte ret- The spindle 2 rotates in the reverse
ning ved 1000 min~" med spaende- direction at 1000 min~" with the
patronen nedspaendt. chuck unclamped.
] BEm&ERK ] noTE
| den synkrone drift tilstand, er det muligt In the synchronous operation mode, it is
at rotere spindlen, selvom possible to rotate the spindle even if the
spaendepatronen er nedspaendt. chuck is unclamped.
G53 GO0 B_;
G53 G98 G01 B_ F1000;
G338 J_ K F_ Qi Opdagning af skubbelse af arbejds- Detecting the pushing of workpiece
stykket E:I NOTE
] BEm&RK
Chuck 2 clamp operation is included.
Speaendepatron 2 spaending er Therefore, it is not necessary to specify
inkluderet. the M210 command.
Derfor, er det ikke ngdvaendigt at
specifikere M210 kommandoen.
G99;
: Bearbejdningsprogram (afskeering  Machining program (cutting off of
: af arbejdsstykke) workpiece)
M3B; e Annullering af hastighedssynkroni- Canceling the speed synchronized
serings tilstand operation mode
G54 s Valg af G54 arbejdskoordinatsyste- Selecting the G54 work coordinate
met system
] BEm&RK ] noTE
Et arbejdskoordinatsystem uden A work coordinate system with no
arbejdsstykke offset opsat pa B-aksen er workpiece offset set on the B-axis is
specifikeret her. specified here.
G330;
MO1;
1-8 M13 Roterende Vaerktojsspindel Start (Normal), M14 Roterende Verktgjsspindel Start (Omvendt),
MO05 Rotation Stop
M13 Rotary Tool Spindle Start (Normal), M14 Rotary Tool Spindle Start (Reverse),
MO05 Rotation Stop
] BEM&ERK ] noTE

M13 og M14 kommandoerne, kan kun bruges med en MC type

maskine eller en Y-akse specifikationsmaskine.

1. Normal retning: med uret rotation, man ser arbejdstykket fra 1.

bagsiden af rotations veerktgj spindlen.

The M13 and M14 commands can be used only with the MC type

machine or the Y-axis specification machine.

Normal direction: Clockwise rotation, viewing from the rear of

the rotary tool spindle.

Reverse direction: Counterclockwise rotation, viewing from the

The M05 command is also used to stop spindle 1 or spindle 2.

2. Modsat retning: mod uret rotation, man ser arbejdstykket fra 2.

bagsiden af rotations veerktgj spindlen. rear of the rotary tool spindle.
3. MO05 kommandoen bruges ogsa til at stoppe spindel 1 eller 3.

spindel 2.

/\ FORSIGTIG

1. Stop ikke rotations veaerktej spindlen ved at specifikere
M05 kommandoen, mens skarevarktojet er i kontakt

med arbejdsstykket.
[Skade pa skarevaerktaj]

2. Faikke skarevaerktgjerne til at fa kontakt med et 2.
arbejdsstykke, mens rotations vaerktgj spindlen ikke

roterer.

/\ cAUTION

the workpiece.

1. Do not stop the rotary tool spindle by specifying the
MO05 command while the cutting tool is in contact with

[Damage to Cutting Tool]

Do not have the cutting tools contact with a workpiece
while the rotary tool spindle is not rotating.
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Start rotations vaerktej spindlen ved at udfere enten
M13 eller M14 kommandoerne, for skarevarktgjet
kommer i kontakt med arbejdsstykket.

[Skade pa skaerevarktaj]

3. Fer man bruger et rotationsvaerktgj, skal varktgjet
veere registreret korrekt. Hvis ikke
vaerktojsregistreringen er korrekt, vil rotations veerktgj
spindlen rotere i den retningen modsat den rigtige
retning.

[Rotationsvaerktaj og maskine skadet]

] BEMERK

Start the rotary tool spindle by executing either the M13
or M14 command before the cutting tool comes into
contact with the workpiece.

[Damage to Cutting Tool]

3. Before using a rotary tool, the tool must be registered
correctly. If tool registration is incorrect, the rotary tool
spindle rotates in the direction opposite to the
direction it should rotate.

[Rotary tool and machine damaged]

] NoTE

1. Fer man skifter rotations veerktaj spindel rotationen fra normal til
modsatrettet, eller fra modsatrettet til normal, skal man stoppe
rotations vaerktgj spindlen, ved at specifikere MO5 kommandoen.
Efter det, skal man specifikere M koden, som kalder rotations
veerktgj spindlen, til at rotere i den modsatte retning.

Hvis rotations veerktgj spindel rotationen er sendret uden at have
specifikeret MO5 kommandoen, vises (EX0401) alarmen pa
skeaermen, og rotations vaerktgj spindlen stopper.

2. Rotations vaerktgj spindlen kan ikke starte, hvis spaendepatronen
er nedspaendt.

Fer man specifikerer M13 eller M14 kommandoerne, skal man
veere sikker pa, at status indikatoren CH1CL (klemme patron 1)
er oplyst eller status indikatoren CH1CL (klemme patron 1) og
status indikatoren CH2CL (klemme patron 2) er oplyst.

3. Fer man specifikerer M13 eller M14 kommandoen, er det
ngdvaendigt at forbinde C-aksen, ved at udfare M45 eller M245,
eller spaende spindlen ved at udfgre M68 eller M268.

4. For man specifikerer M13 eller M14 kommandoerne, skal man
specifikere den ngdvaendige spindelhastighed, ved brug af en S
kode.

5. Nar pinolspindel interlock-funktionen er gyldig, og bearbejdning
udfgres midlertidigt uden anvendelse af pinolspindel, skal du
specificere M712 (pinolspindelens blokeringsfunktion er gyldig
interlock FRA) kommandoen far specifikation af M13 (M14)
kommandoen. Der opstar en alarm (EX1345), hvis M13 (M14)
kommandoen specificeres, uden at M712 kommandoen er
specificeret forst.

@:} Se “M712 Pinolspindel Blokeringsfunktion FRA, M713 Pinol-
spindel Blokeringsfunktion FRA Annuller” (side 206)

1. Before changing the rotary tool spindle rotating direction from
normal to reverse or from reverse to normal, stop the rotary tool
spindle by specifying the M0O5 command. After that specify the M
code which calls the rotary tool spindle to rotate in the opposite
direction.

If the rotary tool spindle rotating direction is changed without
specifying the MO5 command, an alarm message (EX0401) is
displayed on the screen and the rotary tool spindle stops.

2. The rotary tool spindle cannot start if the chuck is unclamped.

Before specifying the M13 or M14 command, make sure that the
status indicator CH1CL (chuck 1 clamp) is illuminated or the
status indicator CH1CL (chuck 1 clamp) and the status indicator
CH2CL (chuck 2 clamp) are illuminated.

3. Before specifying the M13 or M14 command, it is necessary to
connect the C-axis by executing M45 or M245, or clamp the
spindle by executing M68 or M268.

4. Before specifying the M13 or M14 command, specify the required
spindle speed using a S code.

5. When the tailstock spindle interlock function is valid and machining
is executed without using the tailstock spindle temporarily, specify
the M712 (tailstock spindle interlock OFF) command before
specifying the M13 (M14) command. An alarm (EX1345) occurs if
the M13 (M14) command is specified without the M712 command
specified in advance.

@1 Refer to “M712 Tailstock Spindle Interlock Function OFF,
M713 Tailstock Spindle Interlock Function OFF Cancel”

(page 206)
Eksempel: Example:
Programmering med M13 eller M14 Programming using M13 or M14

O1;

N1;

M45;

G28 HO;

GO00 T0101;

GO7 S600 M13;.. . Starter rotations veerktgj spindleni  Starting the rotary tool spindle in the
den normlale retning ved 600 min~! normal direction at 600 min~"

Go8

GO00 X200.0 Z150.0 MOS5; ......covvrrerrrrnrnrsneessseninnnes Stopper rotations veerktgj spindel Stopping the rotary tool spindle
rotationen rotation

M46;

M30;
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19 M23 Rejfning TIL, M24 Rejfning FRA

M23 Chamfering ON, M24 Chamfering OFF

(1) Affasning TIL (M23)
Chamfering ON (M23)

(2) Affasning FRA (M24)
Chamfering OFF (M24)

< — - Hgj hastighed
Rapid Traverse

.

<—— Gevindskeering
Thread Cutting

LGLLGRLGRY

M23 og M24 kommandoerne indikerer, om affasning er udfart i
gevindskeeringscyklus kaldt af G92 og G76 kommandoerne
eller e;.

Hvis gevindet der skal skeeres, ikke har en rille til slut, som
illustreret til venstre, er affasning TIL kommandoen (M23)
ngdveendig.

Specifer affasning FRA kommandoen (M24), nar gevindet har
en rille til slut, som illustreret til hgjre, og affasning er ikke
ngdvaendigt.

] BEMAERK

The M23 and M24 commands indicate whether or not
chamfering is carried out in the thread cutting cycle called by
the G92 and G76 commands.

If the thread to be cut does not have a groove at the end, as
illustrated on the left, the chamfering ON command (M23) is
required.

Specify the chamfering OFF command (M24) when the thread
has a groove at the end, as illustrated on the right, and
chamfering is not necessary.

] NoTE

1. Afstanden U/2 skal veere stgrre end affasning afstanden.

1. Distance U/2 must be greater than chamfering distance.

2. Nar stremmen er teendt, er affasning TIL. 2. When the power is turned on, chamfering is ON.

3. Affasningsvinkel (0) bar veere sat for NC parameter #8015. 3. Angle of chamfering (8) should be set for NC parameter #8015.
Opseaetning er muligt i 1° enheder i omradet fra 0 til 89. Setting is possible in 1° units in the range from 0 to 89.

4. Antal af affasning (r) ber veere sat for NC parameter #8014. 4. Amount of chamfering (r) should be set for NC parameter #8014.
Opseaetning er muligt i enheder af “stigning/10” (= 1) i omradet fra 0 Setting is possible in units of “lead/10” (= 1) in the range from 0 to
til 127. Dette antal, kan indszettes i et program, ved brug af 127. This amount may be set in a program using the format below.
formatet forneden.

G76 PLIJAAOO R_; G76 PLIJAAOO R_;
I_|_,—Gevind affasning veerdi |_|_,—Thread chamfering amount

Specificer et 6-cifret tal efter adresse P. Hvis parameteren Specify a 6-digit number following address P. If the parameter is
indstilles med denne metode, er indstillingsintervallet AA fra 00 til set in this method, setting range of AA is from 00 to 99.
99.

A

]

U

0
r
Eksempel: Example:

Programmering ved brug af M23 eller M24
Udfarelse af M30 x P2.0, 50 mm effektiv laengde
gevindskeering.

Programming using M23 or M24
Performing M30 x P2.0, 50 mm effective length thread cutting.
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(Materiale: AISI 1045 (kulstal),
Skeerehastighed: 120 m/min)

(Material: AISI 1045 (carbon steel),
Cutting feedrate: 120 m/min)

M

) 50

$30

$30

O1;

N1;

G50 S1500;

GO00 T0101;

G97 S1200 MO3;
X60.0 Z20.0 M08;

G01Z10.0 F1.0 M23(M24); ..........cccoiiiiiee

G92 X29.4 Z-55.0 F2.0; ...oomiiiiii e

X289

X28.5;
X28.1;
X27.8;
X27.56;
X27.36;
X27.26;

G00 X200.0 Z150.0 M09;
MOT;

] BEMERK

M23 affasning TIL
M23 Chamfering ON

M24 affasning FRA

<M23>

For et arbejdsstykke med form, som
illustreret i (1), udfares affasning,
hvis G92 kommandoen er specifike-
ret efter M23 kommandoen.

<M24>

For et arbejdsstykke med form, som
illustreret i (2), udferes affasning
ikke, hvis G92 kommandoen er spe-
cifikeret efter M24 kommandoen.

Starter G92 gevindskeering cyklus

@ | tilfeelde af (1):

Z koordinatet af gevindslutpunktet

(Z-55.0) er “effektiv gevind laengde

+ affasning afstand”.

| tilfeelde af (2):

Z koordinatet af gevindslutpunktet

(Z-55.0) er “effektiv gevind leengde

+ ufuldsteendig gevind laengde L2”.
For detaljer af “ufuldsteendig
gevind laengde L2”, referer til “G32

Gevindskeaering, G92 Gevindskae-
ringscyklus” (side 91).

G92 gevindskaeringscyklus udfgres
ved hver gevindskeerediameter
Den feerdige gevindskeeringdiame-
ter er X.27.26.

] NoTE

M24 Chamfering OFF

<M23>

For workpiece with shape as
illustrated in (1), chamfering is
executed if the G92 command is
specified after the M23 command.

<M24>

For the workpiece which has the
shape as illustrated in (2),
chamfering is not executed if the
G92 command is specified after the
M24 command.

Starting the G92 thread cutting cycle

@ In the case of (1):

The Z coordinate of the thread end
point (Z-55.0) is “effective thread
length + chamfering distance”.

In the case of (2):

The Z coordinate of the thread end
point (Z-55.0) is “effective thread
length + incomplete thread length
L2".

Q:J For details of the “incomplete
thread length L2”, refer to “G32
Thread Cutting, G92 Thread Cut-
ting Cycle” (page 91).

The G92 thread cutting cycle is

executed at each thread cutting

diameter

The final thread cutting diameter is

X27.26.

Veerdierne givet i tabellen er kun for reference. Skaeredybden og antal
af passager, bar veere bestemt iht. den faktiske bearbejdningsstatus.
Brug gevindmaleren for at tjekke praecisionen i det bearbejde gevind.

@1 For oplysninger om skaeredybde og antal passager, se “G32
Gevindskaering, G92 Gevindskaeringscyklus” (side 91).

The values given in the table are only for reference. The depth of cut
and the number of passes should be determined according to actual
machining status. Use the thread gage to check the machined thread
accuracy.

@1 For details of depth of cut and number of passes, refer to “G32
Thread Cutting, G92 Thread Cutting Cycle” (page 91).
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1-10
Koblet Pinol)

M25, M26 Pinol Frem/Tilbage (Digital Pinol), M25, M26 Pinol Spindel UD/IND (Transport Direkte

M25, M26 Tailstock Forward/Backward (Digital Tailstock), M25, M26 Tailstock Spindle OUT/IN

(Carriage Direct-Coupled Tailstock)

A\ ADVARSEL

Nar automatisk drift startes efter indstilling af et
arbejdsemne holdt af pinolen, skal pinolens
blokeringsfunktion valideres ved at vaelge “TIL”.

m Der findes yderligere oplysninger om indstilling af pinolspindel
interlock i det separate bind BRUGERVEJLEDNING

/\ FORSIGTIG

1. Specificer M25- eller M26-kommando i en blok uden
andre kommandoer, og specificer G04-kommandoen i
den naeste blok for at suspendere programudferelsen
laenge nok til, at pinolspindelen feres frem og centret
holder arbejdsemnet korrekt, eller laange nok til at lade
pinolspindelen blive trukket korrekt tilbage i pinolen.
Hvis G04 ikke specificeres i blokken efter M25- eller
M26-blokken, udferes naeste blok, inden arbejdsemnet
holdes korrekt i centret, eller for pinolspindelen er
trukket korrekt tilbage.

[Interferens mellem Veerktgj, vaerktojsholder eller
revolverhoved og pinolspindel, Skade pa maskine]

2. For pinolspindelen bevaeges IND eller UD, skal M05
specificeres for at stoppe spindelrotation.

A\ WARNING

When starting automatic operation after setting a
workpiece held by the tailstock, validate the tailstock
interlock by choosing “ON”.

m For details on setting the tailstock spindle interlock refer to the
separate volume, OPERATION MANUAL

/\ cAUTION

1. Specify the M25 or M26 command in a block without
other commands, and specify the G04 command in the
next block to suspend program operation for a period
long enough to allow the tailstock spindle to extend
and the center to hold the workpiece correctly, or long
enough to allow the tailstock spindle to retract into the
tailstock correctly.

If G04 is not specified in the block following the M25 or
M26 block, the next block will be executed before the
workpiece is held by the center properly, or before the
tailstock spindle has retracted properly.

[Tool, tool holder or turret head and tailstock or
tailstock spindle interference, Machine damage]

2. Before moving the tailstock spindle IN or OUT, M05
must be specified to stop spindle rotation.

pinol forl&ns/baglans (digital pinol)

Tailstock Forward/Backward (Digital Tailstock)

Den digitale pinol flytter sig til indgangspositionen og skubber
arbejdsstykket med M25 kommandoen. Pinolen flytter sig
tilbage til tilbagetraekningspositionen med M26 kommandoen.

@ Falgende maskinmodeller er udstyret med en digital pinol.
e NL1500 serien
e NL2000 serien
e NL2500 serien
o NLX2500 serien/700
e NL3000 serien/700

The digital tailstock moves to the approach position and push a
workpiece by the M25 command. The tailstock moves back to
the retract position by the M26 command.

@ The following machine models are equipped with a digital tailstock.
e NL1500 series
e NL2000 series
e NL2500 series
e NLX2500 series/700
e NL3000 series/700
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o NL3000 serien/1250

M25 Pinol forleens

3 srmersssresresssssresssanses
Pinolen flytter sig forleens til indgangspositi-
onen og skubber et arbejdsstykke

M26; ... Pinol bagleens

Pinolen returnere til tilbagetraekningspositio-

nen
<Relaterede M kode>
<Related M Code>

M625; ... Valg af arbejdsstykke 1

M626; ........ceeeeneeeees Valg af arbejdsstykke 2

M434; ... Valg af borestyrke 1

M435; ... Valg af borestyrke 2

[ I 7 Pinolspindel interlockfunktion FRA
M713; e Pinolspindel interlockfunktion FRA annuller

@1 Valg af arbejdsemne 1 eller 2 og aksialkraft 1 eller 2, er beskre-

vet i det separate bind “BRUGERVEJLEDNING”.

] BEMERK

o NL3000 series/1250

Tailstock forward
The tailstock moves forward to the approach
position and pushes a workpiece

Tailstock backward
The tailstock returns to the retract position

Selecting workpiece 1

Selecting workpiece 2

Selecting thrust force 1

Selecting thrust force 2

Tailstock spindle interlock function OFF

Tailstock spindle interlock function OFF
cancel

@1 For selecting workpiece 1 or 2, and thrust force 1 or 2, refer to

the separate volume, “OPERATION MANUAL”.

] NoTE

1.

Specifer M25 eller M26 kommandoen i en blok uden andre
kommandoer.

Szt THRUST POSITION’, ‘THRUST’, og ‘RETRACT POS.’ pa
‘TAILSTOCK’ skaermen i forvejen. De satte veerdier, kan eendres
med G325 kommandoen.

m Du kan finde oplysninger om indstilling af skeermen ‘TAIL-
STOCK' i det separate bind “BRUGERVEJLEDNING”.
AEndring af de indstillede veerdier med G325 kommandoen
er beskrevet under “G325 Skift af vaerdisaet for Pinol (Digital
pinol)” (side 131)

Tilstanden for arbejdsstykke og aksialkraft, specifikeret sidst pa

skaermen, eller af M kode kommandoerne er gyldig. Den sidste

kommando fer power FRA er gemt i hukommelsen og er gyldig
ved power TIL.

Nar automatisk drift startes efter indstilling af et arbejdsemne holdt

af pinolen, skal pinolspindelens blokeringsfunktion valideres ved at

veelge “TIL”.

Nar pinolspindel interlock-funktionen er gyldig, og bearbejdning

udfgres midlertidigt uden midlertidig anvendelse af pinolspindel,

skal du specificere M712-kommandoen for at annullere
interlockfunktionen.

Eksempel:

GO0 X200.0 Z150.0 M0O9;.......ociiiiiiiiiiiieccecie e

1.

Specify the M25 or M26 commands in a block without other
commands.

Set the ‘THRUST POSITION’, ‘THRUST’, and ‘RETRACT POS.’
on the ‘TAILSTOCK’ screen in advance. The set values can be
changed by the G325 command.

@1 For setting on the ‘TAILSTOCK'’ screen, refer to the separate
volume, “OPERATION MANUAL".
For changing the set values by G325 command, refer to
“G325 Change of Value Set for Tailstock (Digital Tailstock)”
(page 131)
The state of workpiece and thrust force specified last on the screen
or by the M code commands is valid. The last command prior to
power OFF is stored in the memory and is valid at power ON.

When starting automatic operation after setting a workpiece held
by the tailstock, validate the tailstock spindle interlock by choosing
“ON”.

When the tailstock spindle interlock function is valid and machining
is executed without using the tailstock temporarily, specify the
M712 command to cancel the interlock function.

Example:

Flytning af revolverhoved ved hgj
hastighed til en position udenfor
pinolrejse raekkevidde

Stopper spindelrotation.

Valg af arbejdsstykke 1

Flytning af pinol forleens, og skubber
arbejdsstykket.

Flytning af revolverhoved ved hgj
hastighed til en position udenfor
pinolrejse forstyrrelses reekkevidde

Tilbagetraekning af pinolen

Moving the turret at a rapid traverse
rate to a position out of the range of
tailstock travel

Stops the spindle rotation.

Selecting workpiece 1

Moving the tailstock forward and
pushing the workpiece.

Moving the turret at a rapid traverse
rate to a position out of the
interference range of tailstock travel

Retracting the tailstock




M FUNKTIONER

186 M FUNCTIONS

Pinolspindel UD/IND (Transport Direkte Koblet Pinol)

Transport direkte koblet pinol udfgrer kun skubning af
arbejdsemne med M25-kommandoen og bevaeges ikke til
fremfgringsposition. Forbind pinolen (transport direkte koblet)
til revolverhovedet med G479-kommando og beveaeg den til
fremfaringspositionen pa forhand. Efter bearbejdning af
arbejdsemnet skal G479-kommandoen specificeres igen for at
returnere pinolen (transport direkte koblet) til den oprindelige
position.

I

1. Felgende maskinmodeller er udstyret med en transport direkte
koblet pinol.
e NL3000 serien/2000
e NL3000 serien/3000

2. M25-kommandoen bevaeger pinolspindelen ud fra pinolhuset
(transport direkte koblet), og M26-kommandoen bevaeger
pinolspindelen ind i pinolen (transport direkte koblet).

m For det aktuelle programeksempel, “G479 Automatisk Centre-
ringstype Fortsat Hvile/Pinol” (side 134).

Tailstock Spindle OUT/IN (Carriage Direct-Coupled
Tailstock)

The carriage direct-coupled tailstock only performs workpiece
pushing by the M25 command and does not move to the
approach position. Connect the tailstock(carriage
direct-coupled) with the turret by the G479 command and
move it to the approach position in advance. After machining a
workpiece, specify the G479 command again to return the
tailstock(carriage direct-coupled) to the original position.

I

1. The following machine models are equipped with a carriage
direct-coupled tailstock.
e NL3000 series/2000
e NL3000 series/3000

2. The M25 command moves the tailstock spindle out from the
tailstock(carriage direct-coupled) body and the M26 command
moves the tailstock spindle into the tailstock(carriage
direct-coupled).

m For the actual example program, “G479 Automatic Centering
Type Steady Rest/Tailstock” (page 134).

Centerarbejdeprogrammering med Sikkerhed

Center-Work Programming with Safety

Primeert krav:

Primaert krav: Kontakt for pinolspindel interlock skal veere
gyldig. | denne tilstand roterer spindelen ikke, nar
pinolspindelen er “IND”, heller ikke hvis automatisk drift er
startet.

<Ved korte arbejdsemner>

Definition af korte arbejdsemner: Arbejdsemner, der kan
stottes sikkert udelukkende af borepatronen, hvis
pinolspindelen er trukket tilbage til sin “IND”-position.

Eksempel:
(Sikkerhed)
Ved at indseette M26-kommandoen (pinolspindel IND) i
programmet, forhindres automatisk drift efter programmets
afslutning, og rotation af spindelen forhindres ogsa, hvis
knappen til automatisk drift || [START] (Start) trykkes ind
ved en fejltagelse.

Dette skyldes pinolspindelens blokeringsfunktion.

o ;

Bearbejdningsprogram ;

MO5; Spindelstop

M26; Pinolspindel IND

M30;

(Manuel betjening)

Abning af fordaren

Stette af arbejdsemnet

Nedspeaending af borepatronen (med fod-
kontakt)

Fjernelse af arbejdsemnet

1. Automatisk drift

Primary requirement:

The tailstock spindle interlock switch must be valid. In this
state, even if the automatic operation is started, the spindle
does not rotate when the tailstock spindle is “IN”.

<For Short Workpieces>

Definition of short workpieces: Workpieces that can be
securely supported by only the chuck if the tailstock spindle is
retracted to its “IN” position.

Example:
(Safety)
By inserting the M26 (tailstock spindle IN) command in the
program, after completion of the program, rotating the
spindle is prevented even if the automatic operation button
[START] (Start) is pressed by mistake.

This is due to the tailstock spindle interlock function.

O ;

Machining program ;

MO05; Spindle stop

M26; Tailstock spindle IN

M30;

(Manual operation)

Opening the front door

Supporting the workpiece
Unclamping the chuck (by footswitch)
Removing the workpiece

1. Automatic operation
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e Spindelstop (M05)

¢ Spindle stop (M05)

Pinolspindel
Tailstock Spindle

¢ Tailstock spindle “IN” (M26)

Pinolspindel “IND” (M26)
Tailstock Spindle “IN” (M26)

Patron
Chuck
- Arbejdsemne
- Workpiece
¢ Pinolspindel “IND” (M26)
Patron ——
Chuck

- Arbejdsemne
- Workpiece

Pinolspindel
Tailstock Spindle

2. Manuel betjening
a) Abning af fordgren
b) Stette af arbejdsemnet
¢) Nedspaending af borepatronen (med fodkontakt)
d) Fjernelse af arbejdsemnet

c) Borepatron-frigarelsesoperation
c) Chuck Unclamp Operation

Patron ‘
Chuck |

2. Manual operation
a) Opening the front door
b) Supporting the workpiece
¢) Unclamping the chuck (by footswitch)
d) Removing the workpiece

b) Stette af arbejdsemnet
b) Supporting the Workpiece

m Arbejdsemne
- Workpiece

Pinolspindel
Tailstock Spindle

SN
Y 5
d)

<Ved lange arbejdsemner>

Definition af lange arbejdsemner: Arbejdsemner, der ikke kan
stottes forsvarligt udelukkende af borepatronen. Sikker stgtte
af sddanne arbejdsemner kreever anvendelse af center
(pinolspindel) eller anden passende foranstaltning.

Eksempel:
(Sikkerhed)
| dette program, nedspaender M11 (nedspaending af
borepatron) kommandoen, der skal udfgres efter spindelens
standsning, borepatronen. Hvis knappen til automatisk drift
[START] (Start) eller spindelrotationsknappen [] [NOR]
(Frem), | 52| [REV] (Tilbage) trykkes ind ved en fejltagelse, vil
cyklusstart eller spindelrotation ikke blive aktiveret pa grund
af blokeringsfunktionen for borepatronen.

Fjernelse af arbejdsemnet
Removing the Workpiece

<For Long Workpiece>

Definition of long workpieces: Workpieces that cannot be
securely supported by only the chuck. Secure support of such
workpieces requires the use of the center (tailstock spindle) or
other proper means.

Example:
(Safety)
In this program, the M11 (chuck unclamp) command, to be
executed after the spindle stops, unclamps the chuck. If the
automatic operation button | [START] (Start) or the spindle
rotation button [#] [NOR] (Forward), |33| [REV] (Reverse) is
pressed by mistake, the cycle start or the spindle rotation will
not be enabled, due to the chuck interlock function.
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(Hvis der ikke anvendes en hydraulisk spaendepatron,
saettes det interne signal til nedspaendt borepatrontilstand,
sa blokeringsfunktionen for borepatronen ggres gyldig. Hvis
der treedes pa fodkontakten i en sadan situation for at saette
det interne signal til klemt borepatrontilstand, aktiveres bade
cyklusstart og start af spindelrotation.)
O ;

)
]

Bearbejdningsprogram ;

MO5; Spindelstop

M11; Nedspaending af borepatron

M30;

(Manuel betjening)

Abning af fordaren

Stette af arbejdsemnet

Tryk pa Pinol/Spindel 2-knappen » +| [Retur]
for at traekke pinolspindelen ind i pinolhuset
Fjernelse af arbejdsemnet

. Automatisk drift
¢ Spindelstop (M05)

Patron
Chuck

(If a hydraulic chuck is not used, the internal signal is set to
the chuck unclamp state so that the chuck interlock function
is made valid. In such a case, if the footswitch is stepped on
to set the internal signal to the chuck clamp state, both the
cycle start and spindle rotation start are enabled.)

@) ;

Machining progr ;

MO05; Spindle stop

M11; Chuck unclamp

M30;

(Manual operation)

Opening the front door

Supporting the workpiece

Pressing the Tailstock/Spindle 2 button
[Return]to retract the tailstock spindle into
the tailstock body

Removing the workpiece

1. Automatic operation

e Spindle stop (M05)

Workpiece

I Arbejdsemne

Pinolspindel
Tailstock Spindle

¢ Friggre borepatron (M11)

Frigare Borepatron (M11)
Patron
Chuck ‘ Chuck Unclamp (M11)

e Chuck unclamp (M11)

Workpiece

Arbejdsemne

Pinolspindel
Tailstock Spindle

Manuel betjening

a) Abning af fordaren

b) Stette af arbejdsemnet

c) Tryk pa Pinol/Spindel 2-knappen » +| [Retur] for at
traekke pinolspindelen ind i pinolhuset

d) Fjernelse af arbejdsemnet

b) Stette af arbejdsemnet
b) Supporting the
Workpiece

Patron
Chuck

2. Manual operation

a) Opening the front door

b) Supporting the workpiece

c) Pressing the Tailstock/Spindle 2 button [Return] to
retract the tailstock spindle into the tailstock body

d) Removing the workpiece

¢) Pinolspindel IND
c) Tailstock
Spindle IN

*

] Arbejdsemne
— Workpiece

Pinolspindel
Tailstock Spindle

A NN

d) Fjernelse af arbejdsemnet

d) Removing the Workpiece
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1-1

M45 C-akseforbindelse (Spindel 1), M245 C-akseforbindelse (Spindel 2),

M46 C-akseforbindelse Annuller (Spindel 1), M246 C-akseforbindelse Annuller (Spindel 2)
M45 C-Axis Connection (Spindle 1), M245 C-Axis Connection (Spindle 2),
M46 C-Axis Connection Cancel (Spindle 1), M246 C-Axis Connection Cancel (Spindle 2)

@ ¢ Ved at specifikere M45 eller M245 kommandoerne i den
automatiske eller MDlI tilstand, er det muligt at indeksere spindel,
spindel 1 eller spindel 2, i den kraevede vinkelpositionm for at
udfgre hulbearbejdning pa arbejdsstykkets omkreds eller
slutflade.

o | M45 eller M245 tilstand, er det ogsa muligt, at kontrollere
spindelrotation i synkronisering med veerktgjsbevaegelse, for at
skeere ridser eller riller.

/\ FORSIGTIG

Med spindeldok 2 specifikations maskiner, er
spandepatron interlock funktionen kun gyldig for
spindler, hvor M koden sidst er specificeret, hvis mere end
en af M45, M245, M68 (spindelbremsespanding for
spindel 1) og M268 (spindelbremsespanding for spindel
2), er specificeret i den samme blok, og spandepatron
interlock funktionen er ugyldig, for de andre spindler.
Derfor, skal bearbejdning udferes ved brug af spindlen
svarende til den sidst specificerede M kode. Hvis
bearbejdning uden brug af den anden spindel, stopper
rotations spindlen ikke, selvom spa@ndepatronen er
nedspandt under bearbejdning.

[arbejdsstykke fald/udstedning]

(] BEm&ERK

iy

@ o By specifying the M45 or M245 command in the automatic or
MDI mode, it is possible to index the spindle, spindle 1, or
spindle 2 in the required angular position to carry out hole
machining on the workpiece circumference or end face.

o In the M45 or M245 mode, it is also possible to control spindle
rotation in synchronization with the tool movement to cut
notches or grooves.

/\ cAuUTION

With the headstock 2 specification machines, the chuck
interlock function is valid only for the spindle for which
the M code is specified last if more than one of the M45,
M245, M68 (spindle brake clamp for spindle 1), and M268
(spindle brake clamp for spindle 2) are specified in the
same block, and the chuck interlock function is not valid
for the other spindle. Therefore, machining must be
carried out using the spindle corresponding to the M code
specified last. If machining is carried out using the other
spindle, the rotary tool spindle does not stop even if the
chuck is unclamped during machining.

[Workpiece fall/Ejection]

] noTE

1. Stop spindel 1 eller spindel 2 ved at specificere MO5 kommandoen
far man specificerer M45 eller M245 kommandoerne. Hvis M45
eller M245 kommandoerne er specificeret selvom spindel 1 eller
spindel 2 roterer, stopper maskinen og alarmbeskeden (EX1424)
vises pa skaermen.

2. For man specifikerer M46 eller M246 kommandoerne, er det
ngdvaendigt at stoppe rotationsvaerktgjsspindlen, ved at
specificere M05 kommandoen. Hvis M46 eller M246
kommandoerne er specificeret, selvom rotationsvaerktgjsspindlen,
ikke er stoppet, vises (EX1426) alarmbeskden pa skeermen, og
maskinen stopper.

3. Med spindeldok 2 specifikationerne, er annullering af C-akse
funktionen med M46 kommandoen ikke ngdvaendigt, nda man
skifter fra M45 til M245 tilstand, eller fra M245 til M45 tilstand.

4. Med spindeldok 2-specifikationer fungerer bade spindel 1 og 2
som C-akse, hvis kommando M45 eller M245 er specificeret. For
at udfere drejning med anvendelse af enten spindel 1 eller spindel
2, skal C-aksefunktionen annulleres for bade spindel 1 og 2 ved
specifikation af M46 kommandoen.

5. Med spindeldok 2-specifikationer er det ngdvendigt at returnere
C-aksen til maskinnulpunkt for at udfgre bearbejdning med
anvendelse af spindel 2 efter udfgrelse af bearbejdning med
anvendelse af spindel 1.

6. Efter afslutning af operationen udfert i C-akse tilslutningstilstand,
kaldt af M45 eller M245 kommandoen, skal man altid specificere
M46 eller M246 kommandoen ved programmets slutning.

1. Stop spindle 1 or spindle 2 by specifying the M0O5 command before
specifying the M45 or M245 command. If the M45 or M245
command is specified although spindle 1 or spindle 2 is rotating,
the machine stops with alarm message (EX1424) displayed on the
screen.

2. Before specifying the M46 or M246 command, it is necessary to
stop rotary tool spindle by specifying the M05 command. If the
M46 or M246 command is specified although the rotary tool
spindle has not been stopped, an alarm message (EX1426) is
displayed on the screen and the machine stops.

3. With headstock 2 specifications, cancellation of the C-axis function
by M46 command is not necessary when changing from the M45
to M245 condition or from M245 to M45 condition.

4. With headstock 2 specifications, both of spindles 1 and 2 function
as the C-axis if either the M45 or M245 command is specified. To
carry out turning by using either spindle 1 or spindle 2, cancel the
C-axis function for both of spindles 1 and 2 by specifying the M46
command.

5. With headstock 2 specifications, it is necessary to return the C-axis
to the machine zero point to carry out machining using spindle 2
after carrying out machining using spindle 1.

6. After finishing the operation performed in the C-axis connection
mode, called by the M45 or M245 command, always specify the
M46 or M246 command at the end of a program.
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7. Nar pinolspindel interlock-funktionen er gyldig, og bearbejdning

udfgres midlertidigt uden anvendelse af pinolspindel, skal du
specificere M712 (pinolspindelens blokeringsfunktion er gyldig
interlock FRA) kommandoen fgr specifikation af
M45-kommandoen. Der opstar en alarm (EX1345), hvis
M45-kommandoen specificeres, uden at M712 kommandoen er
specificeret forst.

m Se “M712 Pinolspindel Blokeringsfunktion FRA, M713 Pinol-
spindel Blokeringsfunktion FRA Annuller” (side 206)

7. When the tailstock spindle interlock function is valid and machining

is executed without using the tailstock spindle temporarily, specify
the M712 (tailstock spindle interlock OFF) command before
specifying the M45 command. An alarm (EX1345) occurs if the
M45 command is specified without the M712 command specified
in advance.

@1 Refer to “M712 Tailstock Spindle Interlock Function OFF,
M713 Tailstock Spindle Interlock Function OFF Cancel”
(page 206)

1-12

M47 Arbejdsemneudstedning Ud (Option)
M47 Workpiece Ejector Out (Option)

M47 kommandoen, bruges til at udstade arbejdsstykket fra
spindeldok 2 spaending, nar bearbejdning er faerdiggjort.

The M47 command is used to discharge the workpiece from
the headstock 2 chuck when machining has been completed.

] BEMAERK

] NoTE

1.

M47 kommandoen, kan kun bruges med spindel 2 spefikationer.

Som regel, bruges M47 kommandoen i kombination med M73
arbejdsaflaster UDE kommandoen og M74 arbejdsaflaster INDE
kommandoen.

m For oplysninger om M73 og M74 kommandoerne, se “M73
Arbejdsnedspaender UD, M74 Arbejdsnedspaender IND
(Option)” (side 193).

Ved specifikation af M47 kommandoen er det ngdvendigt at stoppe

spindel 2 ved at specificere M0O5 kommandoen.

Arbejdsemneudstadning starter ikke, hvis spindelen ikke er

stoppet.

Speendepatronen pa spindel 2, nedspaendes automatisk, hvis M47

kommandoen er specificeret.

Eksempel:

Programmering ved brug af M47

The M47 command can be used with headstock 2 specifications
only.

Usually, the M47 command is used in combination with the M73
work unloader OUT command and M74 work unloader IN
command.

@1 For details of the M73 and M74 commands, refer to “M73
Work Unloader OUT, M74 Work Unloader IN (Option)”
(page 193).

When specifying the M47 command, it is necessary to stop spindle

2 by specifying the M0O5 command. The workpiece ejector does not

start if the spindle is not stopped.

The chuck on spindle 2 is automatically unclamped if the M47
command is specified.

Example:

Programming using M47

o1;
Bearbejdingsprogram (bearbejd- Machining program (machining on
: ning pa spindel 2 side) spindle 2 side)
MG, e Stop af Spindel 2 Stopping spindle 2
GB3 B ittt Flytning af spindel 2 til posotionen  Moving spindle 2 to position where

for arbejdsstykket, er indsat i
arbejdsaflasteren.

/\ cAUTION

/\ FORSIGTIG

Arbejdsaflasteren opererer uden hensyn til
revolverhovedets position.

the workpiece is dropped into the
work unloader.

The work unloader operates irrespective of the turret
position.
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Specificer B-akse koordinatvardierne, for at sikre, at
arbejdsaflasteren modtager arbejdsstykket korrekt, uden
forstyrrelse mellem arbejdsaflaster og revolverhoved eller
spindel 2. Noter, at arbejdsaflasteren UDE drift ikke er
muligt, hvis B-aksen er ved en position —-40 mm eller mere
i minus retningen (maskine koordinatsystem).

nulpunkt

Flytning af spindel 2 til maskinens

Arbejdsaflaster INDE
Sla i-spindel luft FRA (spindel 2)

Specify B-axis coordinate values to ensure the work
unloader receives the workpiece correctly without
interference between the work unloader and the turret or
spindle 2. Note that the work unloader OUT operation is
not possible if the B-axis is at a position —-40 mm or more
in the minus direction (machine coordinate system).

Arbejdsaflaster UDE Work Unloader OUT

Specificerer arbejdsstykkeudstgder Specifies the workpiece ejector

UDE. OUT.

Sla i-spindel luft TIL (spindel 2) Turning ON in-spindle air blow
(spindle 2)

Ophold Dwell

Moving spindle 2 to the machine
zero point

Work unloader IN
Turning OFF in-spindle air blow

(spindle 2)
M257; e Spindel luft TIL (spindel 2) Spindle air blow ON (spindle 2)
GO4 U e Ophold Dwell
M259; ... Spindel luft FRA (spindel 2) Spindle air blow OFF (spindle 2)
113 M48 Fremfaringshastighed override annuller FRA, M49 Fremferingshastighed override annuller TIL

M48 Feedrate Override Cancel OFF, M49 Feedrate Override Cancel ON

Override opseetningen for skaerehastighed under automatisk
drift annulleres, nar M49 kommandoen udferes. | denne
tilstand, er aksefremfaringsraten fikseret til den, som er
programmeret af F koden. Derfor, hvis opsaetningen for
tilferselsrate override kald, pa betjeningspanelet, ikke er 100%,
ignoreres opsaetningen, og antages til at vaere 100%.

Under daglig betjening, er M48 og M49 kommandoerne
sjeeldent brugt. Under testskaering, kan disse M koder bruges.
Det er, M48 kommandoen er specificeret i et program, sa at
skaerehastigheden, kan justeres, for at svare til den aktuelle
bearbejdningsstatus.

Efter bestemmelse af korrekte fremfgringsrater, bar M49
kommandoen specificeres i et program, sa at
masseproduktion, kan udfgres, ved at bruge de fikserede
fremfgringsrater.

/\ FORSIGTIG

Nar M49 kommandoen udferes, kan aktuelle
fremferingshastigheder ikke szettes til at vaere hurtigere
end de programmerede fremferingshastigheder.

Hvis denne kommando pa den anden side specificeres i et
program, er det umuligt at saenke den
fremferingshastighed, der er programmeret med F kode
ved hjaelp af overridekontakten til fremferingshastighed,
selv hvis den programmerede fremfgringshastighed virker
til at vaere for hurtig.

] BEMERK

The override setting for cutting feedrate during automatic
operation is canceled when the M49 command is executed. In
this mode, axis feedrate is fixed to the one programmed by the
F code. Therefore, if the setting for the feedrate override dial
on the operation panel is not 100%, the setting is ignored and it
is assumed to be 100%.

In daily operation, the M48 and M49 commands are rarely
used. In test cut, these M codes may be used. Thatis, the
M48 command is specified in a program so that cutting
feedrates may be adjusted to meet actual machining status.

After determining proper feedrates, the M49 command should

be specified in a program so that mass production may be
executed by using the fixed feedrates.

/\ cAuUTION

When the M49 command is executed, actual feedrates
cannot be set faster than the programmed feedrates.

However, if this command is specified in a program, it is
impossible to lower the feedrate programmed by the F
code using the feedrate override switch even if the
programmed feedrate seems too fast.

] NoTE

1. Under gevindskeering, skal fremferingsraten holdes konstant.
Override funktionen ignores automatisk, hvis G koden, som kalder
gevindskeering udfgres. Derfor, er det ikke ngdveendigt at
specificere M48 og M49 kommandoerne, i et program for
gevindskeering.

1. During thread cutting, feedrate must be kept constant. The
override function is automatically ignored if the G code calling
thread cutting operation is executed. Therefore, it is not necessary
to specify the M48 and M49 commands in a program for thread
cutting operation.
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2. Under gevindskeering, skal fremfgringsraten holdes konstant.
Override funktionen ignores automatisk, hvis G koden, som kalder
gevindskaering udfgres. Derfor, er det ikke nedvaendigt at
specificere M48 og M49 kommandoerne i et program for
gevindskeering.

3. M48 og M49 kommandoerne er ikke gyldige ved hgj hastighed.
Derfor, er hgj hastighed override kontakten operativ, mens M49
kommandoen er gyldig.

2. During tapping, feedrate must be kept constant. The override
function is automatically ignored if the G code calling tapping
operation is executed. Therefore, it is not necessary to specify the
M48 and M49 commands in a program for tapping operation.

3. The M48 and M49 commands are not valid for rapid traverse
operation. Therefore, the rapid traverse rate override switch is
operative while the M49 command is valid.

1-14 M51 Spindel Borepatron Luftblasning TIL, M251 Spindel 2 Borepatron Luftblzesning TIL,
M59 Spindel Borepatron Luftbleesning FRA, M259 Spindel 2 Borepatron Luftblaesning FRA (Option)
M51 Spindle Chuck Air Blow ON, M251 Spindle 2 Chuck Air Blow ON,

M59 Spindle Chuck Air Blow OFF, M259 Spindle 2 Chuck Air Blow OFF (Option)

Denne funktion holder automatisk speendepatronen fri fra
span, ved at blaese luft indover forsiden af pinolen.

] BEMAERK

This function automatically keeps the chuck free of chips by
blowing air across the front surface of the headstock.

] NoTE

M251 og M259 er kun til radighed med spindeldok 2 specifikationerne.

M251 and M259 are available with headstock 2 specifications only.

1-15 M52 Spindel (Gennem Spindel) Luftblasning TIL,

M252 Spindel 2 (Gennem Spindel) Luftblzesning TIL,

M57 Spindel (Gennem Spindel) Luftblasning FRA,

M257 Spindel 2 (Gennem Spindel) Luftblaasning FRA (Option)
M52 Spindle (Through-Spindle) Air Blow ON,

M252 Spindle 2 (Through-Spindle) Air Blow ON,

M57 Spindle (Through-Spindle) Air Blow OFF,

M257 Spindle 2 (Through-Spindle) Air Blow OFF (Option)

Luft
Air Blow L

Denne funktion forhindrer span, i at komme ind i spindlen
under indre diameter bearbejdning, ved at udsende luft fra
gennem-spindel hullet.

] BEm&RK

This function prevents chips from entering the spindle during
inner diameter machining by ejecting air from the through
spindle hole.

] NoTE

M252 and M257 are available with headstock 2 specifications only

M252 og M257 er kun til radighed med spindeldok 2 specifikationerne

1-16 M68 Spindel 1 Klem Bremse, M268 Spindel 2 Klem Bremse,
M69 Spindel 1 Friger Bremse, M269 Spindel 2 Friger Bremse
M68 Spindle 1 Brake Clamp, M268 Spindle 2 Brake Clamp,

M69 Spindle 1 Brake Unclamp, M269 Spindle 2 Brake Unclamp

@ 1. Nar man udfgrer hulbearbejdning eller svaere skeeringer, ved @
de gnskede positioner, i slutfladen eller omkredsen af
arbejdsstykket, skal man specifikere M68 eller M268
kommandoerne, nar spindel 1 eller spindel 2 stopper, for at
anvende kraftfuld bremse.
2. For at udfgre ordineer drejeoperation, specifer M69 til 2.
nedspaending af bremsespindel 1 og specifer M269 il
nedspaending af bremsespindel 2.

1. When carrying out hole machining or heavy-duty cutting at the
desired positions in the end face or circumference of the
workpiece, specify the M68 or M268 command while spindle 1
or spindle 2 is stopped to apply powerful brake.

To carry out ordinary turning operation, specify M69 to unclamp
the brake of spindle 1 and specify M269 to unclamp the brake
of spindle 2.
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/\ FORSIGTIG

Med spindeldok 2 specifikationerne, er spaendepatron
interlock funktionen kun gyldig for spindler, hvor M koden
sidst er specificeret, hvis mere end en af M45 (C-akse
forbindelse for spindel 1), M245 (C-akse forbindelse for
spindel 2), M68 og M268 er specificeret i den samme blok:
vil den ikke veere gyldig for andre spindler. Derfor, skal
bearbejdning udferes ved brug af spindlen, som svarer til
den sidst specifikerede M kode. Hvis bearbejdning
udferes med brug af den anden spindel, vil
rotationsverktejspindlen ikke stoppe, selvom
spandepatronen er nedspandt under bearbejdning.
[Arbejdsstykke fald/Udstadning]

] BEm&ERK

/\ cAuUTION

With headstock 2 specifications, the chuck interlock
function is valid only for the spindle for which the M code
was specified last if more than one of M45 (C-axis
connection for spindle 1), M245 (C-axis connection for
spindle 2), M68, and M268 are specified in the same block:
it will not be valid for the other spindle. Therefore,
machining must be carried out using the spindle
corresponding to the M code specified last. If machining
is carried out using the other spindle, the rotary tool
spindle will not stop even if the chuck is unclamped
during machining.

[Workpiece fall/Ejection]

] noTE

1. Ved specifikation af M68 eller M268 kommandoen i tilstanden, hvor
C-aksen ikke er tilsluttet, stoppes spindel 1 eller spindel 2 ved at
specificere M05 kommandoen. Hvis M68 eller M268 kommandoen
er specificeret, selv om spindel 1 eller spindel 2 ikke er stoppet,
vises en alarmmeddelelse (EX1424) pa skaermen, og maskinen
stopper.

2. Ved specifikation af M69 kommandoen i tilstanden, hvor C-aksen
ikke er tilsluttet, stoppes den roterende veerktgjsspindel ved at
specificere MO5 kommandoen. Hvis M69 kommandoen er
specificeret, selv om den roterende vaerktgjsspindel ikke er blevet
stoppet, vises en alarmmeddelelse (EX1426) pa skaermen, og
maskinen stopper.

3. Med spindeldok 2 specifikationerne, spaendes spindelbremsen for
bade spindel 1 og spindel 2, hvis en af M68 og M268
kommandoerne er specificeret. For at udfere drejning, ved brug af
enten spindel 1 eller spindel 2, skal spindelbremsen for bade
spindel 1 og spindel 2 nedspaendes, ved at specificere M69
kommandoen.

4. Med spindeldok 2 specifikationerne, er det ikke muligt at
specificere en M268 kommando i en blok, som indeholder en
hulbearbejdning pakket cyklus kommando. Men noter, ati en
sykroniseret gevindskaeringscyklus speficeret af en G329
kommando, kan spindel 2 bremsespaending udfgres, ved at
specificere M268.

1. When specifying the M68 or M268 command in the state the
C-axis is not connected, stop spindle 1 or spindle 2 by specifying
the M05 command. If the M68 or M268 command is specified
although spindle 1 or spindle 2 has not stopped, an alarm
message (EX1424) is displayed on the screen and the machine
stops.

2. When specifying the M69 command in the state the C-axis is not
connected, stop the rotary tool spindle by specifying the M05
command. If the M69 command is specified although the rotary
tool spindle has not stopped, an alarm message (EX1426) is
displayed on the screen and the machine stops.

3. With headstock 2 specifications, spindle brake is clamped for both
of spindles 1 and 2 if either of the M68 and M268 commands is
specified. To carry out turning by using either spindle 1 or spindle
2, unclamp the spindle brake for both of spindles 1 and 2 by
specifying the M69 command.

4. With headstock 2 specifications, it is not possible to specify an
M268 command in a block that contains a hole machining canned
cycle command. However, note that in a synchronized tapping
cycle specified by a G329 command, spindle 2 brake clamping can
be performed by specifying M268.

117

M73 Arbejdsnedspzander UD, M74 Arbejdsnedspander IND (Option)

M73 Work Unloader OUT, M74 Work Unloader IN (Option)

Arbejdsaflasteren er installeret inde i maskinen og aflader
automatisk arbejdsstykker fra maskinen.

Denne funktion tillader, ikke overvaget, vedvarende drift, med
stangindfgreren.

<Forhold hvorunder arbejdsaflasteren kan betjenes>

« Dgren er lukket

+ Forudinstillerarmen er udfoldet (op/ned type)/
forudindstillerarm basen er daekket (udtagelig type).

» Komprimeret luft er tilfgjet.

» Pinolen (spindlen) er IND-status (pinolspecifikationer/spindel
2 pinol-specifikationer).

» Den programmerbare pinol og stabil statte er speendt.

Q:J Der findes oplysninger om arbejdsnedspaenderen af typen, der
karer i maskinen, i det separate bind “BRUGERVEJLEDNING”.

The work unloader is installed inside the machine and

automatically discharges completed workpieces from the

machine.

The function allows unattended continuous operation with the

use of a bar feeder.

<Conditions under which the work unloader can be

operated>

* The door is closed

» The presetter arm is folded up (up/down type)/presetter arm
base is covered (detachable type).

» Compressed air is supplied.

» The tailstock (spindle) is in the IN status (tailstock
specifications/spindle 2 tailstock specifications).

+ The programmable tailstock and steady rest are clamped.

Q:J For in machine running type work unloader, refer to the separate
volume, “OPERATION MANUAL".
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/\ FORSIGTIG

/\ cAUTION

1. Nar der specificeres en M73 kommando, skal man sikre 7. When an M73 command is specified, ensure the turret
sig, at revolverhovedet, er trukket tilbage til en is retracted to a position where interference with the
position, hvor forstyrrelse med arbejdsaflasteren ikke work unloader does not occur when the unloader is on
opstar, nar aflasteren er pa spaendepatron siden. the chuck side.

[Interferens/Maskinskade] [Interference/Machine damage]

2. Nar der specificeres en M73 kommando, til at flytte 2. When an M73 command is specified to move the work
arbejdsaflasteren til spandepatron siden, skal man pa unloader to the chuck side, adjust the position of the
forhand, justere arbejdsaflasterpositionen. work unloader in advance.

[Arbejdsstykke fald/Interferens/Maskinskade] [Workpiece fall/Interference/Machine damage]

@1 Der findes oplysninger om justering af m For details on adjusting the position of the work unloader,
arbejdsnedspaenderens position i det separate bind refer to the separate volume, OPERATION MANUAL
BRUGERVEJLEDNING “JUSTERING AF “ADJUSTING THE WORK UNLOADER (BUILT-IN TYPE)".
ARBEJDSNEDSP/ZANDERENS POSITION (INDBYGGET
TYPE)".

3. Hvis massen af arbejdsstykket overskrider 3. If the mass of the workpiece exceeds the capacity of
arbejdsaflasterens kapacitet, kan arbejdsaflasteren the work unloader, do not use the work unloader to
ikke bruges til at nedspande arbejdsstykket fra unload the workpiece from the machine.
maskinen.

[Maskinskade] [Machine damage]

4. M73 eller M74 skal veere specificeret i en enkelt blok. 4. M73 or M74 must be specified in a single block.

Nar M73 eller M74 er specificeret i en blok, skal G04 When M73 or M74 is specified in a block, G04 must be

veere specificeret i den naeste blok, for at pause specified in the next block to pause the program for a

programmet, for en la&ngere periode, for at longer period to enable the work unloader to complete

arbejdsaflasteren kan faerdiggere sine INDE/UDE its INJOUT movement.

bevagelser. [Interference/Machine damage]

[Intereferens/Maskinskade] (Work unloader specifications only)

(kun arbejdsaflaster specifikationer)

5. Arbejdsaflasteren opererer uden hensyn til 8. The work unloader operates irrespective of the turret
revolverhovedets position. position.

Specificer B-akse koordinatverdierne, for at sikre, at Specify B-axis coordinate values to ensure the work

arbejdsaflasteren modtager arbejdsstykket korrekt, unloader receives the workpiece correctly without

uden forstyrrelse mellem arbejdsaflaster og interference between the work unloader and the turret
revolverhoved eller spindel 2. Noter, at arbejdsaflaster or spindle 2. Note that the work unloader OUT

UDE drift ikke er muligt, hvis B-aksen er ved position operation is not possible if the B-axis is at a position

—40 mm eller mere i minus retningen (spindeldok 2 —40 mm or more in the minus direction (Headstock 2

specifikationerne). specifications).

Eﬂ BEMARK Eﬂ NOTE

1. Med spindeldok 2-specifikationer er det ngdvendigt at flytte spindel 1. With headstock 2 specifications, it is necessary to move the
2 (B-akse) til en passende position pa arbejdsnedspaendersiden spindle 2 (B-axis) to an appropriate position on the work unloader
for at muliggere arbejdsemneudstadning efter flytning af side to enable workpiece discharge after transferring the work
arbejdsnedspaenderen til borepatronsiden. Det bar dog unloader to the chuck side. However, note that moving the spindle
bemaerkes, at hvis spindel 2 (B-akse) flyttes for teet pa 2 (B-axis) too close to the work unloader side with the work
arbejdsnedspaendersiden med arbejdsnedspaenderen placeret pa unloader positioned on the chuck side may cause interference
borepatronsiden, kan der opsta interferens mellem spindel 2 between the spindle 2 (B-axis) and the work unloader. To avoid
(B-akse) og arbejdsnedspaenderen. For at undga interferens interference, default parameters are set prior to shipment to
indstilles der fgr afsendelse standardparametre, der deaktiverer disable M73 if the spindle 2 (B-axis) is positioned at more than —40
M73, hvis spindel 2 (B-akse) er placeret mere end — 40 mm (i mm (in the machine coordinate system) on the negative side. This
maskinkoordinatsystemet) til den negative side. Denne vaerdi skal value must be adjusted by the customer to conform to the
justeres af kunden for at passe til dimensionerne pa borepatron, dimensions of the chuck, the jaws, and the workpiece. If necessary
bakker og arbejdsemne. Hvis det er ngdvendigt at aendre denne to change this value, contact the Mori Seiki Service Department for
veerdi, skal Mori Seikis serviceafdeling kontaktes for assistance. assistance.

2. Med spindeldok 2 specifikationerne, kan spindel 2 (B-aksen) ikke 2. With headstock 2 specifications, the spindle 2 (B-axis) cannot be

flyttes i den negative retning, hvis arbejdsaflasteren ikke er pa
spandepatron siden.

moved in the negative direction if the work unloader is on the
chuck side.
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Eksempel:
Programmering med M73 og M74
Det fglgende, er et program eksempel for spindel 2
specifikationer.

Example:
Programming using M73 and M74
The following is a program example for headstock 2
specifications.

015

MOSB; e Stop af Spindel 2 Stopping spindle 2

GB3 B e Flytning af spindeldok 2, til en posi- Moving the headstock 2 to a
tion, sa arbejdsstykket kan indsaet-  position enabling the workpiece to
tes i arbejdsaflasteren. be dropped into the work unloader.

125 T Arbejdsaflaster UDE Work unloader OUT

MAT; ... —————— Specificerer arbejdsstykkeudstgder Specifies the workpiece ejector
UDE. OUT.

M252; e Sla i-spindel luft TIL (spindel 2) Turning ON in-spindle air blow

(spindle 2)

(10 T Ophold Dwell

G330 it Flytning af spindel 2 til maskinens  Moving spindle 2 to the machine
nulpunkt zero point

M74; ... Arbejdsaflaster INDE. Work Unloader IN.

M257; e Sla i-spindel luft FRA (spindel 2) Turning OFF in-spindle air blow

(spindle 2)

M25T; e Spindel luft TIL (spindel 2) Spindle air blow ON (spindle 2)

(107 TR Ophold Dwell

M259; Spindel luft FRA (spindel 2) Spindle air blow OFF (spindle 2)

M30;

118 M85 Automatisk Der Abne, M86 Automatisk Der Lukke (Option)

M85 Automatic Door Open, M86 Automatic Door Close (Option)

A ADVARSEL

For maskinerne udstyret med robotsystemet, hvis deren
er abnet, af udferelsen af M85 kommandoen, under
automatisk drift (inklusiv MDI drift), udferes driften
getagende. Derfor, veer ekstra opmarksom, sa du ikke vil
rore eller sta i neerheden af roterende eller bevaegende
dele af maskinen.

[Sammenfiltring, Udskydning af arbejdsstykke,
Udskydning af kelemiddel og span]

/\ FORSIGTIG

Nar den automatiske dor er lukket, ved at specifikere M86
kommandoen, var da sikker pa, at dine fingre etc., ikke
bliver fanget i doren, og at der ikke er forhindringer, som
kan forhindre doren i at lukke. Hvis dine fingre bliver
fanget i doren, kan du komme til skade.

(] BEm&ERK

A WARNING

For the machines equipped with the robot system, if the
door is opened by the execution of the M85 command
during automatic operation (including the MDI operation),
the operation is continuously executed. Therefore, pay
sufficient care so that you will not touch or stand near the
rotating or moving parts of the machine.

[Entanglement, Workpiece ejection, Coolant and chip
ejection]

/\ cAuUTION

When the automatic door is closed by specifying the M86
command, make sure that your fingers, etc., do not get
caught in the door and that there are no obstacles that will
prevent the door from closing. If your fingers are caught
in the door you could be injured.

] noTE

1. M85 og M86 er gyldig for automatisk der specifikationerne.

2. M85 og M86 kommandoerne bruges som regel, i kombination med
spaemderen, robot system, eller andre automatiske arbejdsstykke
spaending/nedspaendings udstyr.

3. fer man &bner deren med M85 kommandoen, skal man altid
stoppe spindlen og rotations veerktgj spindlen, aksebevaegelser og
kolemiddeludsending.

1. M85 and M86 are valid for the automatic door specifications.

2. The M85 and M86 commands are usually used in combination with
the loader, robot system, or other automatic workpiece loading/
unloading equipment.

3. Before opening the door by the M85 command, always stop the
spindle and the rotary tool spindle, axis movements, and coolant
discharge.
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4. Specifiker M86 kommandoen, til at lukke den automatiske der, ved
programstart.
Selvom automatisk drift, kan udferes, mens daren er aben, er kun
de folgende M koder udfgrlige, indtil daren lukkes:
MO0, M01, M02, M30 og automatisk der aben/lukket M koderne
(M85, M86)
Andre kommandoer, sasom S koder og aksebevaegelser, er ikke
udferlige, for dgren er lukket.

4. Specify the M86 command to close the automatic door at the start
of the program.
Although automatic operation can be executed while the door is
open, only the following M codes are executable until the door is
closed:
MO0, M01, M02, M30, and automatic door open/close M codes
(M85, M86)
Other commands such as S codes, and axis movement
commands are not executable until the door is closed.

1-19

M89 Arbejdsteaeller, Totaltaeller, Multiteeller (Option)

M89 Work Counter, Total Counter, Multi Counter (Option)

Hver gang en M89 kommando skrevet i et program laeses,
stiger ‘CURRENT’ veerdien for PC arbejdstaelleren med “1”.
Seet det kreevede antal af cyklus gentagelser for ‘PRESET’ pa
‘PC WORK COUNTER’ skaermen fgr du starter betjeningen.

Hvis nu “100” er sat for ‘PRESET’ pa ‘PC WORK COUNTER’
skaermen.

Hvis M89 kommandoen er udfert 100 gange, mens
programmet udfgres gentagende, vil NC enten placeres i
cyklus start interclocked tilstand, eller blok slette gyldig tilstand,
alt efter dit valg.

@ Hvordan cyklus start interlocked tilstand og blok slette gyldig

tilstand, er forskellig fra hinanden, er forklaret nedenfor.

o Cyklus start interlocked tilstand:
nar M89 kommandoen er udfert, det forudindstillede antal
gange, er cyklus start af automatisk drift slukket. Med andre ord,
udferes programmet ikke, selvom der er trykket pa automatisk
drift [ [START] (Start) kontakten.

o Blok slette gyldig tilstand:
blok slette funktionen er ugyldig, indtil M89 kommandoen er
udfert, det forudindstillede antal gange. Efter opteelling af
teelleren, bliver blok slette funktionen gyldig.

Q:J Der findes oplysninger om bloksletningsfunktionen i det
separate bind BRUGERVEJLEDNING “Tegn og Symboler
Indtastet i Programmer”.

] BEMERK

Each time the M89 command written in a program is read, the
‘CURRENT value of the PC work counter increases “1”.

Set the required number of cycle repetitions for ‘PRESET’ on
the ‘PC WORK COUNTER'’ screen before starting the
operation.

Suppose “100” is set for ‘PRESET’ on the ‘PC WORK
COUNTER'’ screen.

If the M89 command is executed 100 times as the program is
executed repeatedly, the NC will be placed in either the cycle
start interlocked state or the block delete valid state according
to your selection.

How the cycle start interlocked state and the block delete valid

state differ from each other is explained below.

e Cycle start interlocked state:
When the M89 command has been executed by the preset
number of times, cycle start of automatic operation is disabled.
In other words, the program is not executed even when the
automatic operation button || [START] (Start) is pressed.

o Block delete valid state:
The block delete function is invalid until the M89 command is
executed by the preset number of times. After the count-up of
the counter, the block delete function becomes valid.

Q:J For the block delete function, refer to the separate
volume, OPERATION MANUAL “Signs and Symbols
Entered in Programs”.

] NoTE

1. De interne arbejdsteellere er standard. Andre arbejdsteellere er
valgbare.

2. Arbejdstelleren og multitaelleren, bruges til standtidsstyring
funktionen, savel som til kontrol af antallet af faerdiggjorte
arbejdsstykker.

Til sammeligning for arbejdsteelleren, bliver total-teelleren kun brugt
til at teelle tal.

3. Uanset om arbejdsteelleren bliver brugt eller ej, er den opsat pa
‘OPERATION PANEL’ skeermen.

4. Hvis maskinen er udstyret med an arbejdsteeller, skal man
specificere M89 kommandoen ved opstart af programmer, som
skal udfgres gentagende, sa at hver udferelse af programmet,
bliver optalt korrekt af arbejdstaelleren.

1. The internal work counters are standard. Other work counters are
all optional.

2. The work counter and multi counter are used for tool life
management function as well as to control the number of finished
workpieces.

In comparison to the work counter, the total counter is used for
simply counting the number.

3. Whether the work counter function is used or not is set on the
‘OPERATION PANEL’ screen.

4. If the machine is equipped with a work counter, specify the M89
command at the start of a program which is to be executed
repeatedly so that each execution of the program is correctly
counted by the work counter.
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Eksempel: Example:
Programmering med M89 (1)
Cyklus start interlocked tilstand, vaelges for optaelling

tilstanden. “100” er opsat for ' WORK LIMIT’ pa ‘TIMER’

skeermen.

O1;

MBO; ...t —————— Teelle data af antallet af bearbej-
dede arbejdsstykker gges med “1”
hver gang program O1 udfgres.

N1;

G50 S1500;

G00 T0101;
: Bearbejdningsprogram
G00 X200.0 Z150.0 M05;
M30; Nar markaren er returneret til star-
ten af programmet, efter udferelsen
af programmet 100 gange, kan pro-
grammet ikke startes, selv hvis der
er trykket den automatisk drift kon-
takt [ [START] (Start).

o1;
M89;

MéO;
Eksempel: Example:
Programmering med M89 (2)
Programmet udferes i blok slette funktion gyldig tilstand.

“100” er opsat for WORK LIMIT’ pa ‘TIMER’ skaermen. state.

Programming using M89 (1)
The cycle start interlocked state is selected for the count-up
state. “100” is set for ‘WORK LIMIT’ on the ‘TIMER’ screen.

The count data of the number of
machined workpieces increases “1”
each time program O1 is executed.

Machining program

When the cursor has returned to the
start of the program after the
execution of the program 100 times,
the program cannot be started even
if the automatic operation button
[START] (Start) is pressed.

Programming using M89 (2)
The program is executed in the block delete function valid

“100” is set for ‘WORK LIMIT’ on the ‘TIMER’ screen.

O1;

Teelle data af antallet af bearbej-

dede arbejdsstykker gges med “1”

hver gang program O1 udfares.

Bearbejdningsprogram

Indtil O1 programmet er udfart 100

gange, er blok slette funktionen

ugyldig og “M99;” blokken udferes.

Markgren returnerer til “O1”, starten

af programmet og programmet

udfgres gentagende.

@1 For funktionen af M99 kode, se
“M98/M198 Underprogramkald,

M99 Underprogram Slut”
(side 199).

Ved udferelse af programmet den
100. gang, geres blok slette funktio-
nen gyldig og “M30;” blokken udfe-
res ved at skippe “M99;” blokken.

M30;

O1;

M89;
: 1-99

100

/M99;
M30;

The count data of the number of
machined workpieces increases “1”
each time program O1 is executed.

Machining program

Until the program O1 is executed
100 times, the block delete function
is invalid and the “M99;” block is
executed.
The cursor returns to “O1”, the start
of the program and the program is
executed continuously.
@1 For the function of M99 code, refer
to “M98/M198 Sub-Program Call,
M99 Sub-Program End”
(page 199).
In the execution of the program at
the 100th time, the block delete
function is made valid and the
“M30;” block is executed by skipping
the “M99;” block.
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M90 Spindel 1/Roterende Verktsjsspindel Samtidig Driftstilstand TIL,

M91 Spindel 1/Roterende Veerktgjsspindel Samtidig Driftstilstand FRA,
M290 Spindel 2/Roterende Vaerktojsspindel Samtidig Driftstilstand TIL,
M291 Spindel 2/Roterende Vaerktgjsspindel Samtidig Driftstilstand FRA
M90 Spindle 1/Rotary Tool Spindle Simultaneous Operation Mode ON,
M91 Spindle 1/Rotary Tool Spindle Simultaneous Operation Mode OFF,
M290 Spindle 2/Rotary Tool Spindle Simultaneous Operation Mode ON,
M291 Spindle 2/Rotary Tool Spindle Simultaneous Operation Mode OFF

M90 og M290 kommandoerne, bruges til at rotere spindlen og

rotations veerktaj spindlen, gentagende, for at bearbejde et hul,

ved center af spindlen (arbejdsstykke), ved en passende
skaeringshastighed, hvis ngdveendigt, kan
skeeringshastigheden ikke opnas, ved kun at rotere spindlen
eller rotations veerktgjs spindlen.

] BEm&RK

The M90 and M290 commands are used to rotate the spindle
and the rotary tool spindle simultaneously to machine a hole at
the center of the spindle (workpiece) at a proper cutting speed
if necessary cutting speed cannot be obtained by rotating only
the spindle or the rotary tool spindle.

] NoTE

1.

M90 og M91 kommandoerne, kan kun bruges med en MC type
maskine eller en Y-akse specifikationsmaskine.

1.

The M90 and M91 commands can be used only for the MC type
and the Y-axis specification machines.

The M290 and M291 commands can be used for MC and Y-axis
specification machines with headstock 2 specifications.

Specificerer hastigheden for rotations veerk- Specifies the speed of the rotary tool spindle

(min‘1).
Simultaneous operation mode of spindle 1
and rotary tool spindle, ON

Simultaneous operation mode of spindle 1
and rotary tool spindle, OFF
Simultaneous operation mode of spindle 2
and rotary tool spindle, ON

Simultaneous operation mode of spindle 2
and rotary tool spindle, OFF

2. M290 og M291 kommandoerne kan bruges for MC og Y-akse 2.
specifikationerne med spindeldok 2 specifikationerne.
M90S _:
M91;
M290 S_;
M291;
O S e
tej spindlen (min‘1).
e MO0 .. Gentagende drift tilstand af spindel 1 og
rotationsveerktgjspindel, TIL
e MOT L Gentagende driftstilstand af spindel 1 og
rotationsveerktgjspindel, FRA
e M290 ..o Gentagende drift tilstand af spindel 2 og
rotations vaerktgj spindel, TIL
e M291 Gentagende drift tilstand af spindel 2 og
rotations veerktgj spindel, FRA
] BEM&ERK JnoTE

1.

Nar man bestemmer fremfgringsraten for rotationsvaerktgjet, skal
summen af spindelhastigheden og rotationsveerktgjsspindlen,
bruges som den bestemmende hastighed for rotationsveerktgijet.

Blokken hvor M90 eller M290 kommandoerne er specificeret, skal
altid indeholde rotationsveerktgjspindel hastighedskommandoen.
Medminder rotationsvaerktgjs spindelhastigheden er specificeret i
en blok, hvor rotationsveerktgjspindlen roterer ved
spindelhastigheden, som er specificeret i en tidligere blok.

1.

2.

When determining a feedrate of the rotary tool, the sum of the
spindle speed and the rotary tool spindle speed must be used as
the revolutionary speed of the rotary tool.

The block where the M90 or M290 command is specified must
always contain the rotary tool spindle speed command. Unless the
rotary tool spindle speed is specified in such a block, the rotary tool
spindle rotates at the spindle speed specified in a previous block.



M FUNKTIONER

M FUNCTIONS 199

3. Stop spindelen og den roterende veerktgjsspindel ved at
specificere M05-kommandoen fgr specifikation af kommandoen
M90, M91, M290 eller M291. Hvis kommandoen M90, M91, M290
eller M291 specificeres i en tilstand, hvor spindel eller den
roterende vaerktgjsspindel ikke er stoppet, stopper maskinen med
en alarmmeddelelse (EX1424) vist pa skeermen.

Eksempel:
Programmering med M90 og M91
Programmet for udfarelse af hulbearbejdning (10 mm dybt)
ved center af arbejdsstykket (spindel) ved en
spindelhastighed pa 2000 min~" og rotations veerktgj

3. Stop the spindle and the rotary tool spindle by specifying the M05
command before specifying the M90, M91, M290, or M291
command. If the MO0, M91, M290, or M291 command is specified
in the state the spindle and the rotary tool spindle are not stopped,
the machine stops with an alarm message (EX1424) displayed on
the screen.

Example:
Programming using M90 and M91
The program for executing hole machining operation (10 mm
deep) at the center of the workpiece (spindle) at the spindle
speed of 2000 min~" and the rotary tool spindle speed of

spindelhastighed pa 3000 min~".

Of1;

N1;

M46;

G00 T0101;
MO5;

M90 S3000;

G97 S2000 M03;

X0 Z30.0 M0s8;

Z3.0;

G98 G01 Z-10.0 F500; ...

G00 Z10.0 M09;
G99 X200.0 Z150.0 MO5;

3000 min~".

Saette gentagende spindel 1/rotati-
onsveerktgjspindel drift tilstand TIL
Opseetning af rotationsveerktgj spin-
delhastighed ved 3000 min~"

Starter spindel 1 i den normale ret-
ning ved 2000 min"

Starter rotationsveerktgjspindlen i
den normlale retning ved

3000 min~"!

Positionering af veerktgjet ved cen-
ter af arbejdsstykket (spindel) ved
hgj hastighed

Specificering af tilfgrelse pr. minut
tilstand

Bearbejdning af et hul (10mm dybt)
ved en fremfgringsrate pa 500 mm/
min

] BEm&ERK

Bestem fremfgringsraten for veerktgjet
ved en formodet spindelhastighed pa
5000 min~"!, som er summen af 2000
min~" (spindelhastighed) og 3000 min~"
(rotationsveerktgjspindel).

Stop af spindel 1 og rotationsvaerk-
tgjspindlen

Specificering af fremfgring pr.
omdrejning tilstand

Turning the simultaneous spindle 1/
rotary tool spindle operation mode
ON

Setting the rotary tool spindle speed
at 3000 min~"’

Starting the spindle 1 in the normal
direction at 2000 min~"

Starting the rotary tool spindle in the
normal direction at 3000 min™"

Positioning of the tool at the center
of the workpiece (spindle) at a rapid
traverse rate

Specifying the feed per minute
mode

Machining a hole (10 mm deep) at
the feedrate of 500 mm/min

] noTE

Determine the feedrate of the tool
assuming the spindle speed of

5000 min~", which is the sum of 2000
min~" (spindle speed) and 3000 min~"
(rotary tool spindle).

Stopping spindle 1 and the rotary
tool spindle

Specifying the feed per revolution
mode

1L o ST Saette gentagende spindel 1/rotati-  Turning the simultaneous spindle 1/
onsveerktgjspindel driftstilstand FRA rotary tool spindle operation mode
OFF
MO01;
1-21 M98/M198 Underprogramkald, M99 Underprogram Slut

M98/M198 Sub-Program Call, M99 Sub-Program End

Nar man udfgrer bearbejdning pa en maskine udtyret med
stangindfgrer eller loader, for eksempel, gentages den samme
bearbejdningscyklus for bearbejdning af arbejdsstykkerne. Nar
man udfgrer sddanne operationer, kan den del af programmet,
der udferes gentagende, gemmes i NC hukommelsen, som et
underprogram, og underprogramnummeret og antallet af
gange underprogrammet bgr kaldes, kan specificeres i
hovedprogrammet.

When carrying out machining on a machine equipped with the
bar feeder or the loader, for example, the same machining
cycle is repeated to machine the workpieces. When performing
such operations, the portion of the program executed
repeatedly can be stored in the NC memory as a sub-program
and the sub-program program number and the number of
times the sub-program should be called can be specified in the
main program.
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] BEMERK ] NoTE

1. Hvis det er muligt at specificere et underprogram kald fra et 1. ltis possible to specify sub-program call from one sub-program to
underprogram til et andet, som illustreret forneden. Dette kaldes the other as illustrated below. This is called nesting and allowable
nesting og den tilladte nesting level er otte. Hvis underprogram nesting level is eight. If sub-program call exceeds this limit, alarm
kaldet overskrider denne graense, vises (P230) alarmnummeret. number (P230) is displayed.

2. Hvis hovedprogrammet gemmes pa en dataserver, skal M98 2. If the main program is stored in a data server, specify the M98
kommandoen specifikeres i ‘TAPE’ tilstand. Hvis command in the ‘TAPE’ mode. If the main program is stored in NC
hovedprogrammet gemmes i NC hukommelsen, skal M98 eller memory, specify the M98 or M198 command in the ‘MEMORY’
M198 kommandoen specifikeres i ‘MEMORY’ tilstand. mode.

Forste kald Andet kald Syvende kald Ottende kald
1st Call 2nd Call . - - L 7th Call 8th Call
Hovedprogram Underprogram Underprogram Underprogram
/ 1 ¢ Underprogram 2 til 6 V 7 V 8
Main Sub-Program Sub-Program 2 to 6 Sub-Program| Sub-Program|
Program 1 7 < 8

@ Ved at gemme den del af programmet, som udfgres gentagende, @ By storing the portion of the program to be executed repeatedly as
som et underprogram, kan den kraevede hukommelskapacitet og a sub-program, required memory capacity can be reduced and
programmeringsfejl reduceres tilsvarende. programming errors can be reduced accordingly.

Specifiker M98 i formatet forneden. Specify M98 in the format below.

MISP H L_;

Specificerer underprogramnummer. Specifies sub-program number.
Specificerer sekvensnummeret i underpro-  Specifies the sequence number in the
grammet. sub-program.

O L e Specificerer antallet af kaldte underprogram- Specifies the number of sub-program calls.
mer.

] BEMERK ] noTE

1. Hvis underprogramnummeret specificeret af adresse P, ikke er 1. If the sub-program number specified by address P is not found, an
fundet, vises (P232) alarmbeskeden pa skaermen. alarm message (P232) is displayed on the screen.

2. Hvis sekvensnummeret specificeret af adresse H, ikke er fundet, 2. If the sequence number specified by address H is not found, an
vises (P231) alarmbeskeden pa skaermen. alarm message (P231) is displayed on the screen.

3. Huvis “LO” er specificeret, vil M98 blokken som indeholder sddanne 3. If “L0” is specified, the M98 block containing such L command is
L kommandoer ikke udfgres og udfgrelse af program, springer til not executed and the execution of program jumps to the next
naeste blok. block.

1. Hvis adresse P er udeladt, kaldes underprogrammet ikke, men 1. If address P is omitted, sub-program is not called but the
programmet springer til sekvensnummeret, som er specificeret program jumps to the sequence number which is specified by
af H kommandoen i det samme program, som M98 the H command in the same program in which the M98
kommandoen er specificeret i. command is specified.

2. Hvis adresse H er udeladt, kaldes underpogrammet, som er 2. If address H is omitted, the sub-program specified by address
specificeret af adresse P, og underprogrammet udferes fra P is called and the called sub-program is executed from the
begyndelsen. beginning.

3. Huvis adresserne P, H og L er udeladt, kaldes underprogrammet 3. Ifaddresses P, H, and L are omitted, sub-program is not called
ikke, og programmet springer til begyndelsen af samme and the program jumps to the beginning of the same program
program, hvor M98 kommandoen er specificeret. in which the M98 command is specified.

4. Hvis en L kommando udelades, kaldes det specificerede 4. Ifan L command is omitted, the specified sub-program is called
underprogram en gang. one time.

5. Programmer kan kun gentages op til 9999 gange. 5. The number of program repetition is max. 9999.

Specificer M198 i formatet forneden. Specify M198 in the format below.

Far man specificerer M198 kommandoen, kan et program pa en @ By specifying the M198 command, a program in a data server can

dataserver blive kaldt, som et underprogram. Specificer M198 be called as a sub-program. Specify the M198 command in the NC

kommandoen i NC programmet i ‘MEMORY’ tilstand og specificer program in the ‘MEMORY’ mode and specify the M99 command in

M99 kommandoen i underprogrammet pa den eksterne /O enhed. the sub-program in the external 1/O device.

M198P_H_L_;

Specificerer underprogramnummer. Specifies sub-program number.
Specificerer sekvensnummeret i underpro-  Specifies the sequence number in the
grammet. sub-program.

L Specificerer antallet af kaldte underprogram- Specifies the number of sub-program calls.

mer.
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] BEMERK

] NoTE

1. M198 kommandoen, kan ikke udfgres i DNC driften.

2. M198 kommandoen er ikke tilgeengelig med RS232C interface i
det elektriske kabinet.

3. Det er ikke muligt at kalde et program pa en dataserver, ved at
specificere M198 kommandoen i et andet program pa en anden

1. The M198 command cannot be executed in the DNC operation.
2. The M198 command is not available with the RS232C interface in
the electrical cabinet.

3. ltis not possible to call a program in a data server by specifying the
M198 command in another program in another data server.

Specify M99 in the format below.

Specifies the sequence number in the main
program, where the program flow should
return. (omissible)

dataserver.
Specificer M99 i formatet forneden.
MI9P_;
P Specificerer sekvensnummeret i hovedpro-
grammet, hvor programflow bgr returnere.
(kan udelades)
] BEm&ERK ] noTE

1. Hvis sekvensnummeret specificeret af adresse P, ikke er fundet,
vises (P231) alarmbeskeden pa skaermen.

2. Huvis adresse P er specificeret, sgges der efter sekvensnummeret,
hvilket kan tage tid. Derfor, skal dette tages i betragtning, nar man
specificerer adresse P.

1. Hvis en P kommando udelades, skasl programflow returneres
til blokken som efterfalger denm hvor der er blevet sprunget
videre til underprogrammet.

Adresse P specificeres normalt i en M99 blok.

2. Hvis “M99 P_ ;" Er specificeret i hovedprogrammet:
Programflowet springer til sekvensnummeret specificeret af P i
hovedprogrammet. Hvis en P kommando udelades, springer
programflow til starten af hovedprogrammet.
Hovedprogrammet udfgres uendeligt.

Eksempel:
Programmering ved brug af M98 og M99

Hovedprogram
Main program

1. If the sequence number specified by address P is not found, an
alarm message (P231) is displayed on the screen.

2. If address P is specified, the return sequence number is searched,
which will take a time. Therefore, this must be taken into
consideration when specifying address P.

1. Ifa P command is omitted, the program flow returns to the
block that follows the one where jump to the sub-program has
been made.

Address P is not normally specified in an M99 block.

2. If“M99 P_ ;" is specified in the main program: The program
flow jumps to the sequence number specified by P in the main
program. If a P command is omitted, the program flow jumps to
the start of the main program. The main program is executed
endlessly.

Example:
Programming using M98 and M99

underprogram
Sub-program

O1; 0100;
NOO1 ; N101 ;

(1) N002 M98 P100; N102 ;
NO03 ; < f N103 M99;
NO004 ;

(2 N005 M98 P200 L2; 0200;

NO06 ; N201 ;
. N202 ;
N203 M99;
(Gentaget 2 gange)
(Repeats twice)
NO11;

(3 N012 M98 P300; 0300;

NO13 ; N301 ;
NO14 ; N302 ;
NO15 ;  N303 M99 P0O15;

@ Kommandoen kan ogsa gives med M198 istedet for M98.

Eksempel:
Programmering med M99

O1;
N1;
N2;

@ The command can also be given with M198 instead of M98.

Example:

Programming using M99
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L A L L N Nar blok slette funktionen er ugyl-  When the block delete function is
dig: invalid:
“N7 M99;” kommandoen udfgres og The “N7 M99;” command is
programflow returnerer til starten af executed and the program flow
programmet. Programemt genta- returns to the start of the program.
ges uendeligt mellem N1 og N7 The program is repeated endlessly
blokkene, indtil blok slette funktio-  between N1 and N7 blocks until the
nen bliver gyldig. block delete function becomes

invalid.
N8;
MBO0; e Afslutter programudfarelse Ends program execution

@ hvis M99 kommandoen udfgres i hovedprogrammet, returnerer
udfgrelse til startblokken af det hovedprogram, og det samme
hovedprogram udfaeres igen. Denne programmering bruges for
udfgrelse af det samme program i gentagelse, som et
opvarmingsprogram.

@ If the M99 command is executed in a main program, execution
returns to the start block of that main program and the same main
program is executed again. This programming is used for
executing the same program repeatedly in such as a warm up
program.

1-22

M200 Spantransportband Rotation Frem Start, M201 Spantransportband Stop

M200 Chip Conveyor Forward Rotation Start, M201 Chip Conveyor Stop

A ADVARSEL

Forsgg ikke at raekke ind i spantransportbandet, og sat
ikke faderne pa det, mens det karer.
[Sammenfiltring]

/\ FORSIGTIG

I ——
Hold spantransportbandet i gang under automatisk drift.

Hvis spaner ophobes pa spantransportbandet, kan det
ikke fjerne spanerne.
[Skade pa spantransportbandet]

m Der findes oplysninger om spantransportbandets knapper i det
separate bind “BRUGERVEJLEDNING”.

A WARNING

Do not attempt to reach inside the chip conveyor or put
your feet in it while it is operating.
[Entanglement]

/\ cAUTION

Keep the chip conveyor operating during automatic
operation. If chips accumulate on the chip conveyor, it
cannot discharge the chips.

[Damage to the chip conveyor]

m For the chip conveyor buttons, refer to the separate volume,
“OPERATION MANUAL”".

1-23 M382 Underlagsafdaekning Kelemiddelsystem til Spantagning TIL, M383 Underlagsafdakning
Kolemiddelsystem til Spantagning FRA (Option)
M382 Bed Cover Chip Coolant System ON, M383 Bed Cover Chip Coolant System OFF (Option)
] BEM&ERK ] noTE

M382 og M383 er gyldige, nar “1” er indstillet i parameter nr. 6419.7 pa
maskine med specifikation for underlagsafdaekning keglemiddelsystem
til spantagning.

Nar spantransportbandet er i drift, udledes der normalt
kalemiddel til underlagsafdeekningen (parameter nr. 6419.7 = 0
(standardindstilling)).

M382 and M383 are valid when “1” is set to the parameter No. 6419.7
with the bed cover coolant system specification machine.

Normally, when the chip conveyor is operated, bed cover
coolant is also discharged (parameter No. 6419.7 = 0 (default
setting)).

1-24

M432 Arbejdsnedspander Cyklusfunktion (Option)
M432 Work Unloader Cycle Function (Option)

Med spindeldok 2 specifikationerne, er det muligt at udfgre
bearbejdningscyklusen igen pa spindeldok siden for
arbejdsstykket bearbejdet i spindeldok 2, efter udfgrelse af
cyklen indikeret forneden.

Spindeldok 2 stop — Arbejdsnedspeender UD —
Arbejdsemneudstadning — Arbejdsnedspaender IND
Programmet avancerer ikke til naeste blok, mens cyklen
indikeret foroven udferes.

With headstock 2 specifications, it is possible to carry out a
machining cycle again on the headstock side for the workpiece
machined in the headstock 2 after completion of the cycle
indicated below.

Headstock 2 stop — Work unloader OUT — Workpiece
ejection > Work unloader IN

The program does not advance to the next block while the
cycle indicated above is executed.
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Ved at bruge M432 kommandoen, er det muligt at udfgre den
naeste blok af programmet gentagende, med udferelse af
cyklen indikeret foroven.

Dette tillader arbejdsstykket at blive bearbejdet i spindel 1,
umiddelbart efter udfgrelse af bearbejdning i spindel 2.

/\ FORSIGTIG

1. Brug arbejdsaflaster cyklus funktionen fer
bearbedning af arbejdsstykket igen i spindel 1, efter at
det har varet bearbejdet i spindel 2. Og juster
positionen af arbejdsaflaster i forvejen.
[Arbejdsstykke fald/Interferens/Maskinskade]

m Der findes oplysninger om justering af
arbejdsnedspaenderens position samt
tilbagetraekningspositionen pa PINOL-skaermen i det
separate bind BRUGERVEJLEDNING “JUSTERING AF
ARBEJDSNEDSP/ZANDERENS POSITION (INDBYGGET
TYPE)".

2. Arbejdsaflaster arbejder uafhangigt af
revolverhovedpositionen. Specificer B-akse
koordinatvaerdierne, for at sikre, at arbejdsaflasteren
modtager arbejdsstykket korrekt, uden forstyrrelse
mellem arbejdsaflaster og revolverhoved eller spindel
2. Noter, at arbejdsaflaster UDE drift ikke er muligt, hvis
B-aksen er ved position -40 mm eller mere i minus
retningen (Spindeldok 2 specifikationerne).

(] BEm&ERK

By using the M432 command, it is possible to execute the next
block of the program simultaneously with the execution of the
cycle indicated above.

This allows the workpiece to be machined in spindle 1
immediately after the completion of machining in spindle 2.

/\ cAuUTION

Use the work unloader cycle function before machining
the workpiece again in spindle 1 after it has been
machined in spindle 2. And adjust the position of the
work unloader in advance.

[Work piece fall/interference/Machine damage]

Q:J Concerning details on adjusting the position of the work
unloader, and retract position on the TAILSTOCK screen,
refer to the separate volume, OPERATION MANUAL
“ADJUSTING THE WORK UNLOADER (BUILT-IN TYPE)".

The work unloader operates irrespective of the turret
position. Specify B-axis coordinate values to ensure
the work unloader receives the workpiece correctly
without interference between the work unloader and
the turret or spindle 2. Note that the work unloader OUT
operation is not possible if the B-axis is at a position
—40 mm or more in the minus direction (Headstock 2
specifications).

] noTE

1. M432 kommandoen, kan kun bruges med spindel 2 spefikationer.

2. Spaendepatron spaending og nedspaendings kommandoerne
(M210, M211) for spindeldok 2, kan ikke udfares under
arbejdsaflaster cyklen.

3. Huvis de fglgende operationer er specificeret inder arbejdsaflaster
cyklen, udfgres udfgrelsen efter feerdiggerelse af arbejdsaflaster
cyklen.

» B-akse beveegelseskommando

» Fase synkroniseret operation (M34)

» Hastighed synkroniseret operation (M35)

* Arm NEDE kommandoen (M71) for automatisk i-maskine
veerktgj forudindstiller

* Manuel dgr aben kommando (M30)

* Manuel der dben kommando (M85)

« Spindel normal/modsatrette rotationskommando
<spindel 2> (M203/M204)

» Spindel retning kommando <spindel 2> (M219)

» Spindel luft kommando <spindeldok 2> (M251)

4. Brug af en M432 kommando, nar spindeldok 2 (B-akse) er
positioneret ved ~40mm eller mere i den negative retning
(maskinkoordinatsystem), er forbudt.

5. Hovis spindeldok 2 (B-akse) positioneringskommandoen er
specificeret med an M432 kommando i den samme blok, udferes
M432 kommandoen efter feerdiggerelse af spindeldok 2 (B-akse)
positioneringen.

Eksempel:
Programmering med M432
Det fglgende er et eksempelprogram for maskinen udstyret
med stangindfareren.

O1;

Bearbejdningsprogram (bearbejd-

1.

The M432 command can be used with headstock 2 specifications
only.

2. The chuck clamp and unclamp commands (M210, M211) for the
headstock 2 cannot be executed during the work unloader cycle.

3. If the following operations are specified during the work unloader
cycle, execution is performed after completion of the work unloader
cycle.

« B-axis movement command

* Phase synchronized operation (M34)

+ Speed synchronized operation (M35)

* Arm DOWN command (M71) for the automatic in-machine tool
presetter

* Manual door open command (M30)

* Automatic door open command (M85)

» Spindle normal/reverse rotation command
<spindle 2> (M203/M204)

+ Spindle orientation command <spindle 2> (M219)

+ Spindle air blow command <headstock 2> (M251)

4. Use of an M432 command when the headstock 2 (B-axis) is
positioned at -40 mm or more in the negative direction (machine
coordinate system) is prohibited.

5. Ifthe headstock 2 (B-axis) positioning command is specified with a
M432 command in the same block, the M432 command is
executed after completion of headstock 2 (B-axis) positioning.

Example:

Programming using M432
The following is an example program for the machine
equipped with the bar feeder.

Machining program (machining of

ning af arbejdsstykke i spindeldok 2) workpiece in headstock 2)
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(1S3 I = Flytning af spindeldok 2, til en posi- Moving headstock 2 to a position
tion, sa arbejdsstykket kan indseet-  enabling the workpiece to be
tes i arbejdsaflasteren. dropped into the work unloader.

MA32; o Specificerer arbejdsaflastercyklen.  Specifies the work unloader cycle.
] BEM&ERK ] noTE
Spindel 2 stopper rotation Spindle 2 stops rotating

N10;

M e Spindel 1 speendepatron nedspaen- Spindle 1 chuck unclamp.
ding.

GO U it Kalder for ophold; Programudfg- Calling for dwell; program execution
relse suspenderes, for at tillade is suspended to allow the chuck of
speaendepatronen af spindel 1, at spindle 1 to unclamp correctly
nedspaende korrekt

M70; e s Indfgring af stangemne fra stangind- Feeding the bar stock from the bar
fgreren til maskinen feeder to the machine

M0, e Spindel 1 spaendepatron speending. Spindle 1 chuck clamp.

(€10 R Kalder for ophold; Programudfg- Calling for dwell; program execution
relse suspenderes, for at tillade is suspended to allow the chuck of
spaendepatronen af spindel 1, at spindle 1 to clamp correctly
spaende korrekt

G330 i Flytning af spindeldok 2 til maski- Moving headstock 2 to the machine
nens nulpunkt. zero point.

1-25 M458 Varktejsspids Luftblasning TIL, M459 Verktgjsspids Luftblasning FRA (Option)

M458 Tool Tip Air Blow ON, M459 Tool Tip Air Blow OFF (Option)

Denne funktion forhindrer spaner i, at komme ind i veerktgjet,

ved at bleese luft henover veerktgjsspidsen.

air across the tool tip.

This function prevents chips from entering the tool by blowing

1-26

M480 Kalder C-akse Synkroniseret Driftstilstand

M46 C-akse Synkron Tilstand Annuller
M480 Calls C-Axis Synchronized Operation Mode
M46 C-Axis Synchronous Mode Cancel

M480 kommandoen, bruges med spindeldok 2

specifikationerne, for at synkronisere C-akse indekseringen af
spindel 1 og 2. Denne kontrol er ngdveendig, for at udfgre
valse operationer ved at spaende et arbejdsstykke i bade

spindel 1 og spindel 2.

<M480 operation>

M480 kommandoen udferer den serie af operationer indikeret
forneden. Hvis M480 kommandoen er specificeret igen,
selvom C-akse synkron tilstand, allerede er kaldt, stopper

udfgrelse af kommandoen, uden operation.
Operation 1:

C-akse forbindelse for spindel 1

Operation 2:

C-akse nul retur for spindel 1

Operation 3:

C-akse forbindelse for spindel 2

Operation 4:

C-akse nul retur for spindel 2

The M480 command is used with headstock 2 specifications to

Folger spindel 1 operation

synchronize C-axis indexing of spindles 1 and 2. This control is
necessary to perform milling operations by clamping a
workpiece in both spindle 1 and spindle 2.

Follows Spindle 1 Operation

<M480 Operation>

The M480 command executes the series of operation as
indicated below. If the M480 command is specified again
although the C-axis synchronous mode is already called,

execution of the command ends without operation.

Operation 1:

C-axis connection for spindle 1

Operation 2:

C-axis zero return for spindle 1

Operation 3:

C-axis connection for spindle 2

Operation 4:

C-axis zero return for spindle 2
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Operation 5:

C-akse forbindelse for spindel 1

Operation 6:

C-akse synkron tilstand TIL for spindel 1 og spindel 2

(] BEm&ERK

Operation 5:

C-axis connection for spindle 1

Operation 6:

C-axis synchronous mode ON for spindle 1 and spindle 2

] noTE

1. For udfgrelse af M480 kommandoen, skal forholdene nedenfor,
veere tilfredsstillet.
» Spindlerne er stoppet.
» Spindlerne er i C-akse forbindelse annuller tilstand (dreje
operation tilstand).
» Enten spindel 1 eller spindel 2 speendepatronen er i nedspaendt
tilstand.

2. C-akse synkron tilstand, er ikke annulleret af reset operationen.

Tilstanden er annulleret af en af operationerne nedenfor.

» Udferelse af M46 kommandoen

« Valg af hoved spindel ved brug af spindelvalg knapperne
ved betjeningspanelet

« Slukke for maskin klar tilstand (ngdstop, etc.)

3. For at tildele spindel fase (spaendebakke positioner) mellem
spindel 1 og spindel 2, seet de passende veerdier for C-akse nul
retur position skift parametre for spindel 2.

Parameter #2027 G28 sft <C> (spindel 2 side) (Unit: 0.001°)

4. Selv under valse operationer i C-akse synkron tilstand, er B-akse
fremfering aktiveret. Mens et arbejdsstykke er spaendt med bade
spindel 1 og spindel 2, skal man vaere opmaerksom pa, at B-aksen
ikke flyttes.

1. For the execution of the M480 command, the conditions below
must be satisfied.
» The spindles are stopped.
* The spindles are in the C-axis connection canceled state
(turning operation mode).
« Either the spindle 1 or spindle 2 chuck is in the unclamped state.

2. The C-axis synchronous mode is not canceled by the reset

operation. The mode is canceled by any of the operations below.

» Execution of the M46 command

+ Selection of main spindle using the spindle selection buttons
at the operation panel

» Turning the machine ready state off (emergency stop, etc.)

3. To align the spindle phase (chuck jaw positions) between spindle 1
and spindle 2, set appropriate value for the C-axis zero return
position shift parameter of spindle 2.

Parameter #2027 G28 sft <C> (spindle 2 side) (Unit: 0.001°)

4. Even during milling operation in the C-axis synchronous mode,
B-axis feed is enabled. While a workpiece is clamped by both
spindle 1 and spindle 2, pay attention so that the B-axis will not be
moved.

1-27
Omvendt Rotationstilstand FRA

M560 Roterende Vaerktojsspindel Omvendt Rotationstilstand TIL, M561 Roterende Verktgjsspindel

M560 Rotary Tool Spindle Reverse Rotation Mode ON, M561 Rotary Tool Spindle Reverse Rotation

Mode OFF

Med MC-specifikationer, hvor M560 er specificeret, mens
C-aksen er forbundet, eller spindelbremsen er fastklemt, ggres
omvendt rotationstilstand for roterende veerktgjsspindel gyldig,
og den roterende vaerktgjsspindel roterer i modsat retning.
M560 bruges til at udfgre synkroniseret gevindskaeringscyklus i
den modsatte retning.

Eksempel:
Programmering med M560/M561

nulpunkt

mando

Specificerer fremfgring pr. omdrej-
ning modus.

C-akse forbindelse
Returnering af C-aksen til maskin-

Konstant spindelhastighedskom-

With MC specifications, if M560 is specified while C-axis is
connected or spindle brake is clamped, rotary tool spindle
reverse rotation mode is validated and the rotary tool spindle
rotates in the reverse direction. M560 is used to execute
synchronized tapping cycle in the reverse direction.

Example:
Programming using M560/M561

Specifying the feed per revolution
mode.
C-axis connection

Returning the C-axis to the machine
zero point

Constant spindle speed command

M560; .o
M329 S300; .....cocvveeeeenne
G88 Z-_R-15.0 F600 KO;
G80; e,

G00 X200.0 2100.0 MO09;

Anbringelse ved hulbearbejdnin-
gens startposition og udgangspunk-
tet ved ilgangshastighed

Roterende veerktgjsspindel omvendt
rotation-tilstand TIL

Kald af synkroniseret gevindskae-
ringscyklus

Annullering af sidesynkroniseret
gevindskeeringscyklus (M329 G88)
Roterende vaerktgjsspindel rotation
stop

Roterende veerktgjsspindel omvendt
rotation-tilstand FRA

Positioning at the hole machining
start position and the initial point at
a rapid traverse rate

Rotary tool spindle reverse rotation
mode ON

Calling a synchronized tapping
cycle

Canceling the side synchronized
tapping cycle (M329 G88)

Rotary tool spindle rotation stop

Rotary tool spindle reverse rotation
mode OFF
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1-28

M611 Y-akse Nulpunkt Interlock Ugyldig, M610 Y-akse Nulpunkt Interlock Gyldig

M611 Y-Axis Zero Point Interlock Invalid, M610 Y-Axis Zero Point Interlock Valid

Ved specifikation af M611 kan der udfgres drejning, selvom
Y-aksen er ved arbejdsemne nulpunkt.

M611 specificeres for eksempel ved bearbejdning et
arbejdsemne med brug af en Y-formet dobbeltholder til Y.D.
skaereveerktg;.

M611 annulleres af fglgende operationer.

* M610-kommando

» Rotation af revolverhoved

* MRDY FRA

] BEMAERK

By specifying M611, turning can be carried out even when the
Y-axis is not at the workpiece zero point.

For example, M611 is specified when machining a workpiece
using an O. D. cutting tool Y-shape dual-tool holder.

M611 is canceled by the following operations.
* M610 command

» Turret head rotation

« MRDY OFF

] NoTE

M611 skal specificeres far T-kommando.
Ellers vil M611 blive annulleret af revolverhovedets rotation.

M611 must be specified before T command.
Otherwise, M611 will be canceled by turret head rotation.

1-29 M661 Fortsat Hvile Kelemiddel TIL, M662 Fortsat Hvile Kalemiddel FRA (Option)
M661 Steady Rest Coolant ON, M662 Steady Rest Coolant OFF (Option)
Eﬂ BEMAERK Eﬂ NOTE

Denne funktion er kun gyldig for den automatiske centrering type stabil
statte af NL3000 serien/2000 og NL3000 serien/3000.

Nar M661 specificeres med automatisk centreringstype
hjeelpetarn fra NL3000 serien/2000 eller NL3000 serien/3000,
udsendes der kalemiddel til hjselpetarnets rulledelen,
tandstang & drev. Hjaelpetarns kelemiddel specifikt for den
rulledel der forhindrer span i at blive fanget i rulledelen.
Hjeelpetarns kglemiddel specifikt for tandstang og drevdele
forhindrer slid ved at forhindre at span bliver fanget i tandstang
& drevdele.

] BEMAERK

This function is valid only for the automatic centering type steady rest
of the NL3000 series/2000 and NL3000 series/3000.

When M661 is specified with the automatic centering type
steady rest of the NL3000 series/2000 or NL3000 series/3000,
coolant is discharged to the roller part and rack & pinion part of
the steady rest. Steady rest coolant specifically for the roller
part prevents chips from being caught in the roller part. Steady
rest coolant specifically for the rack & pinion part prevents wear
by preventing chips from being caught in the rack & pinion part.

] NoTE

1. Hjeelpetarns kalemiddel for rulledel er valgfrit med den automatisk
centrering type hjeelpetarn.

2. Hijeelpetarns keglemiddel for tandstang og drevdel er standard med
automatisk centrering stabil hjeelpetarn.

1. Nar hjeelpetarnet er nedspaendt, udsendes hjeelpetarns
kolemiddel for tandstang og drev altid uden M661.

2. Nar hjeelpetarnet er nedspaendt, skal man specificere M661, for
at udsende hjeelpetarns kglemidlet for tandstang og drevdelen.

1. Steady rest coolant for the roller part is optional with the automatic
centering type steady rest.

2. Steady rest coolant for the rack & pinion part is standard with the
automatic centering type steady rest.

1. When the steady rest is unclamped, steady rest coolant for the
rack & pinion part is always discharged without M661.

2. When the steady rest is unclamped, specify M661 to discharge
steady rest coolant for the rack & pinion part.

1-30

M712 Pinolspindel Blokeringsfunktion FRA, M713 Pinolspindel Blokeringsfunktion FRA Annuller

M712 Tailstock Spindle Interlock Function OFF, M713 Tailstock Spindle Interlock Function OFF

Cancel

Nar pinolspindel blokeringsfunktionen er gyldig, indstiller
specifikation af M712-kommandoen midlertidigt
pinolspindelens blokeringsfunktion i FRA-tilstand.

] BEMAERK

When the tailstock spindle interlock function is valid, specifying
the M712 command sets the tailstock spindle interlock function
in the OFF state temporarily.

] NoTE

1. Ved specifikation af M-koderne nedenfor i en tilstand, hvor
pinolspindelens blokeringsfunktion er gyldig, og pinolspindelen er
INDE, skal M712-kommando specificeres i forvejen. Der opstar en
alarm (EX1345), hvis en af M-koderne nedenfor specificeres, uden
at M712-kommandoen er specificeret farst.

*+ MO3......... Spindelrotation i den normale retning
+ MO4 ... Spindelrotation i den modsatte retning
« M13.......... Roterende veerktgjsspindelrotation i den normale

retning

1. When specifying the M codes below in the state that the tailstock
spindle interlock function is valid and the tailstock is IN, specify the
M712 command in advance. An alarm (EX1345) occurs if any of
the M codes below are specified without the M712 command
specified in advance.

« MOS.......... Spindle rotation in the normal direction
« MO4......... Spindle rotation in the reverse direction
« M13......... Rotary tool spindle rotation in the normal direction
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« M14.......... Roterende veerktgjsspindelrotation i den modsatte « M14......... Rotary tool spindle rotation in the reverse direction
retning
c M19.......... Spindel retning 1 « M19.......... Spindle orientation 1
« M20.......... Spindel retning 2 + M20.......... Spindle orientation 2
e M45.......... C-akse forbindelse « M45.......... C-axis joint
M329 ........ Synkroniseret gevindskeeringsmodus TIL M329........ Synchronized tapping mode ON
2. Hvis M712 kommandoen specificeres, mens pinolspindelen er 2. If the M712 command is specified when the tailstock spindle is
UDE, opstar en alarm (EX0333). OUT, an alarm (EX0333) occurs.
3. M712-kommandoen annulleres af operationerne nedenfor. 3. The M712 command is canceled by the operations below.
» Nar M713-kommandoen er specificeret. * When the M713 command is specified.
« Nar der trykkes pa tasten [z] (RESET). + When the [4] (RESET) key is pressed.
» Nar pinolspindel UD-operation er fuldfert. » When the tailstock spindle OUT operation is completed.
1-31 M2200 Forudlaesning Stop

M2200 Pre-Read Stop

Ved forsaetlig standsning af forudlaesning af NC skal M2200
specificeres, der hvor forudlaesningen skal stoppes.

(] BEm&ERK

When stopping pre-read by NC intentionally, specify M2200
where pre-read needs to be stopped.

] noTE

Specificer M2200 i en blok uden andre kommandoer.

Specify M2200 in a block without other commands.

1-32

Stangindferer I/F- og M-kode Kommandoer (Stangindforer-specifikationer)

Bar Feeder I/F and M Code Commands (Bar Feeder Specifications)

/\ FORSIGTIG

Nar der bruges stangindferer, skal stangmaterialets
laengde, veegt og diameter kontrolleres, og stangmateriale,
der overstiger stangindfererens kapacitet, ma ikke
anvendes.

Stangfremferer kan indfgre stangmateriale gennem spindlen
fra bagsiden. Fglgende fem typer graenseflader for
stangindfgrer findes.

« Type 1 (Alps, enkelt stangmateriale type)

« Type 2 (Alps, multipelt stangmateriale type)

» Type 3 (LNS, enkelt stangmateriale type)

* Type 4 (LNS, multipelt stangmateriale type)

» Type 4 (LNS, multipelt stangmateriale type)

M koder, der kan bruges til hver type, er vist nedenfor.

/\ cAuUTION

When using a bar feeder, check the length, mass, and
diameter of the bar stock to be handled and the bar stock
exceeding the capacity of the bar feeder must not be used.

Bar feeder can feed a bar stock through the spindle from the
rear side. The following five types of interface for bar feeders
are available.

« Type 1 (Alps, single bar stock type)

« Type 2 (Alps, multiple bar stock type)

» Type 3 (LNS, single bar stock type)

» Type 4 (LNS, multiple bar stock type)

» Type 4 (LNS, multiple bar stock type)

M codes that can be used for each type are as shown below.

M-kode Indhold Type 1 Type 2 Type 3 Type 4 Type 5
M Code Contents Type 1 Type 2 Type 3 Type 4 Type 5
M70 Fremfaring af stangmateria- Indfﬂr.lng af stangmaterlgle fra
ler TIL stangindfgreren til maskinen o 0O % 0 o
M70 Bar stock feed ON Supplies a bar stoc.k from the bar
feeder to the machine
Forsyning af stangmateriale fra
M482 Stangmateriale aendring | stockeren til stangfremfgreren % o % o 0
M482 Bar stock change Supplies a bar stock from the
stocker to the bar feeder
M483 Fremfaring af stangmateri- | Stopper fremfaring af stangmate-
aler FRA riale X X X @) X
M483 Bar stock feed OFF Stops feeding a bar stock
M690 Signal til fremfaring af | uligger stangindfaring for et
. arbejdsemne adskillige gange -
stangmaterialer Enables bar feeding per one X O X X X
M690 Signal for bar stock feed . gp
workpiece several times

© Kun for ASQ-80 og ASQ-51

© Only for ASQ-80 and ASQ-51
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] BEMERK

] NoTE

1. *Pa en stangindfgrer fra Alps, indfarer specifikation af M70
stangmaterialet. Nar der er et kort stykke stangmateriale tilbage,
udlaeses et top-cut signal, og under disse omstaendigheder
medfgrer specifikation af M70, at der udfgres stangskift i stedet for
indfaring af stangmateriale. Hvis der derfor afgives et top-cut
signal under bearbejdningen af et arbejdsemne, som kraever
adskillige stangindfgrer-operationer, kan arbejdsemnet ikke
fuldfgres med M70. | sa tilfeelde, skal du specificere M690 for at
muliggere stangfremfering, selv hvis der lyder et top-cut signal.

2. Forindfering af stangmateriale i maskinen med M70 kommandoen
skal borepatronen nedspaendes ved specifikation af M11
kommandoen. Efter indfgring, spaend borepatronen ved at
specificere M10.

3. Daren pa siden af stangfremfereren kan ikke abnes under
spindelrotation. (Spindlen kan ikke roteres, nar deren pa siden af
stangfremfereren er aben.)

Eksempel 1:
Type 1 (Alps, enkelt stangmateriale type)
Ved bearbejdning af en blok, slet 2, nar alt
stangmaterialet er brugt

o1111;

1.

2.

*On an Alps bar feeder, specifying M70 feeds the bar stock. When
there is a short bar stock remnant, a top cut signal is output and
under this condition, specifying M70 executes a bar change
operation instead of feeding the bar stock. Therefore, if a top cut
signal is output during machining of a workpiece that requires
several bar feed operations, the workpiece cannot be completed
with M70. In such a case, specify M690 to enable bar feed even
when a top cut signal is output.

Before feeding a bar stock into the machine by specifying M70,
unclamp the chuck by specifying M11. After feeding, clamp the
chuck by specifying M10.

The door on the bar feeder side cannot be opened during spindle
rotation. (The spindle cannot be rotated while the door on the bar
feeder side is open.)

Example 1:
Type 1 (Alps, single bar stock type)
Processing a block delete 2 when all the bar stock has
been used

Bearbejdningsprogram
Nedspaending af borepatron
Fremfgring af stangmaterialer TIL

Borepatronklemme
Bearbejdningsprogram

Machining program

Chuck unclamp

Bar stock feed ON

Chuck clamp

Machining program

Work counter/total counter
Returning to the start
Chuck unclamp

Bortskaffelse af det tilbagevaerende Disposing of the remaining stock

Arbejdsteeller/total teeller
T2 MO9; e Returnering til start
M, e Nedspaending af borepatron
M70; ..o
materiale
M30;
Eksempel 2: Example 2:

Type 2 (Alps, multipelt stangmateriale type)
Ved bearbejdning af en blok, slet 2, nar top-cut signalet
lyder

Type 2 (Alps, multiple bar stock type)
Processing a block delete 2 when the top cut signal is
output

Oo1111;

Bearbejdningsprogram
Nedspaending af borepatron
Fremfgring af stangmaterialer TIL

Borepatronklemme

Program til bearbejdning af resten
af stangmaterialet (top-cut bear-

Machining program
Chuck unclamp
Bar stock feed ON
Chuck clamp

Program for machining the end of
the bar stock (top cut machining)

Machining program

Chuck unclamp

Bar stock feed ON

Chuck clamp

Machining program

Work counter/total counter
Returning to N100
Returning to the start

bejdning)
N100;

: Bearbejdningsprogram
M, e Nedspaending af borepatron
705 e Fremfgring af stangmaterialer TIL
MO, e Borepatronklemme

: Bearbejdningsprogram
MBO; e Arbejdsteeller/total teeller
[2 MO PT100; ..ot Returnering til N100
MO, s Returnering til start

Eksempel 3: Example 3:

Type 2 (Alps, multipelt stangmateriale type)
Ved bearbejdning af en blok, slet 2, nar top-cut signalet
lyder

Type 2 (Alps, multiple bar stock type)
Processing a block delete 2 when the top cut signal is
output
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(Nar flere stangfremfarings-operationer udfgres per

arbejdsemne)

Oo1111;

Eksempel 4:
Type 3 (LNS, enkelt stangmateriale type)
Ved bearbejdning af en blok, slet 2, nar alt
stangmaterialet er brugt

o111,

M30;

Eksempel 5:
Type 4 (LNS, multipelt stangmateriale type)

Ved bearbejdning af en blok, slet 2, nar top-cut signalet

lyder
o1M11;

workpiece)

Bearbejdningsprogram
Nedspaending af borepatron
Fremfgring af stangmaterialer TIL
Klemning af borepatronen

Program til bearbejdning af resten
af stangmaterialet (top-cut bear-
bejdning)

Bearbejdningsprogram
Nedspaending af borepatron
Fremfgring af stangmaterialer TIL
Borepatronklemme
Bearbejdningsprogram
Arbejdsteeller/total teeller
Returnering til N100

Returnering til start

Example 4:

Type 3 (LNS, single bar stock type)

(When several bar feed operations are performed per

Machining program
Chuck unclamp

Bar stock feed ON
Clamping of the chuck

Program for machining the end of
the bar stock (top cut machining)

Machining program

Chuck unclamp

Bar stock feed ON

Chuck clamp

Machining program

Work counter/total counter
Returning to N100
Returning to the start

Processing a block delete 2 when all the bar stock has

been used

Bearbejdningsprogram
Nedspaending af borepatron
Fremfgring af stangmateriale
Borepatronklemme
Bearbejdningsprogram
Arbejdsteeller/total teeller
Returnering til start
Nedspaending af borepatron

Machining program

Chuck unclamp

Feeding bar stock

Chuck clamp

Machining program

Work counter/total counter
Returning to the start
Chuck unclamp

Bortskaffelse af det tilbagevaerende Disposing of the remaining stock

materiale

Example 5:

Type 4 (LNS, multiple bar stock type)

output

Bearbejdningsprogram
Nedspaending af borepatron
Fremfgring af stangmaterialer TIL
Fremfgring af stangmateriale
Borepatronklemme

Fremfgring af stangmaterialer FRA

Program til bearbejdning af resten
af stangmaterialet (top-cut bear-
bejdning)

Bearbejdningsprogram
Nedspaending af borepatron
Fremfgring af stangmaterialer TIL
Fremfgring af stangmateriale

Processing a block delete 2 when the top cut signal is

Machining program
Chuck unclamp
Bar stock feed ON
Feeding bar stock
Chuck clamp

Bar stock feed OFF

Program for machining the end of
the bar stock (top cut machining)

Machining program
Chuck unclamp
Bar stock feed ON
Feeding bar stock
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MAO; e Borepatronklemme Chuck clamp
MAB3; e Fremfgring af stangmaterialer FRA  Bar stock feed OFF
: Bearbejdningsprogram Machining program
M8, s Arbejdstzeller/total teeller Work counter/total counter

Eksempel 6:
Type 5 (LNS, multipel stangmaterialetype)
(servotype)
Behandling af en bloksletning 2 hele tiden, men ikke
behandling af en bloksletning 2, top-cut signalet udlaeses

01111: Bearbejdningsprogram for arbejdsemne
01112: Skift af stangmateriale + program til bearbejdning

Returnering til N100
Stangmateriale aendring
Returnering til start

Returning to N100
Bar stock change
Returning to the start

Example 6:
Type 5 (LNS, multiple bar stock type) (servo type)

Processing a block delete 2 all the time, but not
processing a block delete 2 when the top cut signal is
output

01111: Workpiece machining program

01112: Bar stock change + program for machining the

af stangmaterialets ende

o1111;
/2 M98 P1112;
M, e Nedspeaending af borepatron
M70; e Fremfaring af stangmaterialer TIL
MO, e Borepatronklemme
: Bearbejdningsprogram
MBO; e Arbejdstzeller/total teeller
MO, e Returnering til start
01112;
1Y, Borepatronklemme
MAB2; ... Stangmateriale aendring
M10; Borepatronklemme
: Program til bearbejdning af resten
af stangmaterialet (top-cut bear-
bejdning)
MO, s Retur til hovedprogrammet

end of the bar stock

Chuck unclamp

Bar stock feed ON

Chuck clamp

Machining program

Work counter/total counter
Returning to the start

Chuck clamp
Bar stock change
Chuck clamp

Program for machining the end of
the bar stock (top cut machining)

Returning to the main program



PROGRAM FOR AT FORKORTE BEARBEJDNINGSTID

PROGRAM TO SHORTEN PROCESSING TIME 211

2 PROGRAM FOR AT FORKORTE BEARBEJDNINGSTID
PROGRAM TO SHORTEN PROCESSING TIME

Hvis G97 kommandoen specificeret fgr veerktgj er udvekslet,
stiger spindelhastigheden mens G96 kommandoen er i effekt,

If the G97 command is specified before tools are exchanged,
the spindle speed is raised while the G96 command is in effect

for at forkorte tiden, som er ngdvaendig for spindel
acceleration/deceleration.

<Eksempel fra tidligere program>

G50 S2000; ... ..o
G00 T0202;

G96 ST180 MO3;......oiiiiiccc e

X70.0 Z10.0;

GO01 Z5.0 FO.25; ... oo

G00 X300.0 Z200.0;

G50 S2000;
GO0 T0404;
GO96 S180 MOS; ... .o

X50.0 Z10.0; .o

G011 Z5.0 FO.25; ...

G00 X300.0 2200.0;

in order to shorten the time required for spindle acceleration/

deceleration.

<Example of Former Program>

Spindlen stopper.
Spindlen forbliver stop-
pet mens veerktgj bliver
valgt.

Rotering ved hastighed pa
191 min~" fra den stoppede
tilstand.

— Resulterer i tab af
bearbejdningstid

Hastigheden stiger fra 191
min~" til 818 min~"!
Bearbejdning af arbejds-
stykke ved fremfgringsraten
pa 818 min~"

Efter bearbejdningen, saen-
kes hastigheden til 191
min=! og veerktgjet flyttes til
punktet hvor revolverhovedet
kan roteres.

— Resulterer i tab af
bearbejdningstid
RPM reguleret. (191
min‘1)
Hastigheden ages op til 1146
min~" for feerdiggerelse.

Feerdigggrelse ved RPM af
1146 min~"

Efter bearbejdningen, saen-
kes hastigheden til 191
min=! og veerktgjet flyttes til
punktet hvor revolverhovedet
kan roteres.

— Resulterer i tab af
bearbejdningstid

Spindlen stopper.

The spindle stops.
The spindle remains
l stopped while the tool is
selected.

Rotating at the speed of 191
min~" from the stopped
state.

—Resulting in loss of
machining time
The speed increases from
191 min~" to 818 min™"

Machining the workpiece at
the federate of 818 min~'

After the machining
operation, the speed
decreases to 191 min=! and
the tool moves to the point
where the turret head can be
rotated.

—Resulting in loss of
machining time
RPM regulated. (191
min‘1)
The speed increases up to
1146 min~" for finishing.
Finishing at RPM of 1146
min~"

After the machining
operation, the speed
decreases to 191 min=! and
the tool moves to the point
where the turret head can be
rotated.

—Resulting in loss of
machining time

The spindle stops.

| tidligere programmer, saenkes spindelhastigheden nar hver
skeeringspassage faerdigggres, og det var ngdvaendigt at age
hastigheden igen, fgr den neeste skaering kunne starte. Den tid
brugt pa acceleration/deceleration (vist med en underlinie)
resulterede i uproduktiv tid.

<Program til at forkorte bearbejdningstid>

In former programs, as each cutting pass finished the spindle
speed slowed down and it was necessary to speed up again
before the next cutting could start. This time spent on
acceleration/deceleration (shown with an underline) caused
idle time.

<Program To Shorten Processing Time>

GI7 S818 M1003;.....cciiiieiiee e Spindlen begynder at rotere.” The spindle starts rotating.*

G50 S2000;
G00 T0202;
G96 S180 X70.0 Z210.0;

Spindlen gger sin hastighed gravist,
mens det naeste veerktoj indekse-
res.

— Reduceret bearbejdningstid

The spindle increases its speed
gradually while the next tool is being
indexed.

— Reduced machining time

GO01 Z5.0 FO.25;.....ueeeeeeee e Arbejdsstykket bliver bearbejdet ved

en RPM af 818 min™"

The workpiece is machined at an
RPM of 818 min~’
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G97 G00 X300.0 2100.0 Hastigheden ages op til 1146 min~' The speed increases up to 1146
S1146 M1003; ..o for feerdiggerelse. min~" for finishing.

G50 S2000; Umiddelbart efter faerdigggrelse af  Immediately after finishing one
G00 T0404; en proces, justeres spindelhastighe- process, the spindle speed is

G96 S180 X50.0 210.0;
GO01 Z2.0 FO.25; ..o

G97 GO0 X300.0 Z200.0;

M30;

] BEMERK

den for den naeste proces.
— Reduceret bearbejdningstid

Arbejdsstykket bliver bearbejdet ved
en RPM af 1146 min~"

Veerktgjet flyttes til punktet hvor
revolverhovedet, kan roteres uden
at mindske roteringshastigheden.

Veerktgjet returnerer til nulpunktet,
efter feerdiggarelse af bearbejd-
ning, uden at reducere spindelha-
stigheden.

— Reduceret bearbejdningstid

] NoTE

adjusted for the next process.
— Reduced machining time

The workpiece is machined at an
RPM of 1146 min~"

The tool moves to the point where
the turret head can be rotated
without decreasing the rotational
speed.

The tool returns to the zero point
after completing machining without
reducing the spindle speed.

— Reduced machining time

* Hurtig M kode M1003 kan starte udfgrelse af kommandoer i den

naeste blok, uden at vente for spindel rotation
feerdiggerelsessignalet.

| programmet for mindskning af processeringstid, opstar der

ingen uproduktiv tid, hvor spindelhastigheden nar

skeerehastigheden, i farste forsag, for skaering startes.

Den fglgende graf, viser en sammelligning af de to
programmer.

Konventionel program
(spindelhastighed)
Conventional Program

=1
(Spindle Speed) 1146 min

818 min™"

191 min™"

Forbedret program (Bearbejdningstid reduceret)

(Spindelhastighed)
Improved Program (Machining Time Reduced)
(Spindle Speed)
1146 min™"
818 min™’

@ Noter at bearbejdningstiden ogsa kan reduceres, ved at bruge

i-maskine kgrende type arbejdsaflaster (tilvalg).

@1 Automatisk drift er beskrevet i det separate bind “BRUGERVEJ-

LEDNING”.

* Quick M code M1003 can start execution of the commands in the

next block without waiting for the spindle rotation completion signal.

In the program to shorten processing time, no idle time occurs

where the spindle speed reaches the cutting feedrate in one go

before cutting is started.

The following graph shows a comparison of the two programs.

Reduktion pa 1 sekund
Reduction of 1 Second

0 1 2 3 4 5

6 7 8 9

@ Note that the operation time can also be reduced by using the

in-machine running type work unloader (option).

@1 For the automatic operation, refer to the separate volume,

“OPERATION MANUAL”.
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1 T FUNKTION
T FUNCTION

] BEMERK

] NoTE

Veerktgjsspids R, tages ikke i betragtning, i program eksempler, i dette
kapitel.

T funktionen bruges til at vaelge det specificerede veerktgj og til
at opsaette koordinatsystemet med tool offset.

Den leeser ogsa den ngdvaendige data for at udfgre den
automatiske drejestalsradius offset funktion.

@1 “AUTOMATISK DREJESTALSRADIUS OFFSET” (side 233)
Et 4 cifret tal indtastet ved at falge adresse T, specificerer et
veerktgjsnummer og et veerktgj offset nummer.

Et veerktgjsnummer er det samme, som nummeret pa
revolverstationen, hvor veerktgjet er installeret. Derfor har
12-station revolveren veerktgjsnumrene “1” til “12”.

@1 “Veerktgjsgeometri offset” (side 216), “Vaerktgjsslidtage offset”

Tool tip R is not taken into consideration in program examples provided
in this chapter.

The T function is used to select the specified tool and to set the
coordinate system using the tool offset.

It also reads the data necessary to execute the automatic tool
nose radius offset function.

@1 “AUTOMATIC TOOL NOSE RADIUS OFFSET” (page 233)

A four-digit number entered following address T specifies a tool
number and an tool offset number.

A tool number is the same as the number of the turret station
where the tool is installed. Therefore, the 12-station turret has
the tool numbers “1” to “12”.

@1 “Tool Geometry Offset” (page 216), “Tool Wear Offset”

(side 218) (page 218)
TOIOC;

o TOICIID: e De farste 2 cifre af et T nummer: The first two digits of a T number:
Veerktgjsnummer og veerktgjsgeometri off-  Tool number and tool geometry offset
set nummer number
<Spindeldok 2 specifikationerne>: <Headstock 2 Specifications>:
Veerktgjsnummer Tool number

o T oo De sidste 2 cifre af et T nummer: The last two digits of a T number:
Veerktgjsslidtage offset nummer. Tool wear offset number.
<Spindeldok 2 specifikationerne>: <Headstock 2 Specifications>:
Veerktgjsgeometrinummer og veerktgjsslid-  The tool geometry number and tool wear
tage offset nummer offset number

] BEMAERK ] noTE

Med spindeldok 2 specifikationerne, skal man altid seette samme
offsetnummer i veerktgjsgeometri offset data og veerktgjsslidtage offset
data.

<Indstillinger relateret til offsethnumre og T koder>

With headstock 2 specifications, always set the same offset number in
the tool geometry offset data and the tool wear offset data.

<Settings Relating to Offset Numbers and T Codes>

Opsatning af

NC parameter di Funktion
NC Parameter veerdt Function
Setting Value
De forste to cifre af T kommandoen: Veerktgjsnummer

de sidste to cifre af T kommandoen:

Geometri og slidtage offset nummer

0 The first two digits of the T command: Tool number
Nr. 1098 The last two digits of the T command: Geometry and wear offset number
r.

De forste to cifre af T kommandoen: Veerktgj og geometri offset nummer

1 de sidste to cifre af T kommandoen: Slidtage offset nummer
The first two digits of the T command: Tool and geometry offset number
The last two digits of the T command: Wear offset number

] BEm&ERK ] noTE

Nar der anvendes en Y.D. Y-akse dobbeltholder, skal NC parameter nr.
1098 indstilles til 0.

1

1. De sidste to cifre af T kommandoen (slidtage offset nummer) er
som fglger;
1-10 (10 stationer), 1 - 12 (12 stationer), 1 - 16 (16 stationer),
or 1 - 20 (20 stationer).

2. Med spindeldok 2 specifikationerne, er de sidste to cifre af T

kommandoen (geometri og slidtage offset nummer) som fglger:

Nar (spindel 1) knappen er valgt: 1 - 10 (10 stationer), 1 - 12
(12 stationer), 1 - 16 (16 stationer), eller 1 - 20 (20 stationer).

When using an O.D. Y-axis double holder, set NC parameter No.1098
to 0.

1

1. The last two digits of the T command (wear offset number) are
as follows;

1-10 (10 stations), 1 - 12 (12 stations), 1 - 16 (16 stations), or
1 - 20 (20 stations).

2. With the headstock 2 specifications, the last two digits of the T
command (geometry and wear offset number) are as follows;
When (spindle 1) button is selected: 1 - 10 (10 stations), 1 -
12 (12 stations), 1 - 16 (16 stations), or 1 - 20 (20 stations).
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Nar (spindel 2) [=; knappen er valgt: 17 - 26 (10 stationer), 17 -
28 (12 stationer), 17 - 32 (16 stationer), eller 21 - 40 (20

stationer).
Eksempel:
« TO101 Spindel 1
s TO117 Spindel 2
+ T0121 Spindel 2 (20 stationer)

3. Hvis maskinen har den manuelle koordinatsystem funktion
(tilvalg), kan koordinatsystemet ogséa opseettes ved at
indeksere revolverhovedet i manuel tilstand.

] BEMA&ERK

Nar den manuelle koordinatsystem funktion (tilvalg) er gyldig,
gyldiggeres offset numrene foroven, ved at indeksere
revolveren i manuel tilstand, selv hvis markar
opfalgningsfunktinen pa ‘TOOL GEOMETRY OFFSET’
skaermen er ugyldig.

4. Nar man indstiller arbejdsstykkets nulpunkt med veerktgj offset
data leest i MDI tilstand, skal man saette MAPPS parametret il
1:

Nr. 754 = 1:
Arbejdskoordinatsystem opsaetningsfunktion, som behgver
revolverhoved indeksering med T kommandoen: Gyldig

] BEMA&ERK

Med nr. 754 = 1, kan arbejdskoordinatsystemet ikke opseettes
ved at indeksere revolverhovedet manuelt.

m Indstilling af arbejdskoordinatsystemet er beskrevet i det
separate bind BRUGERVEJLEDNING “INDSTILLING
AF VERKTAJSGEOMETRI-KOMPENSATION” og
“INDSTILLING AF KOORDINATSYSTEM”

When (spindle 2) |= button is selected: 17 - 26 (10 stations),
17 - 28 (12 stations), 17 - 32 (16 stations), or 21 - 40 (20
stations).

Example:

Spindle 1
Spindle 2
Spindle 2 (20 stations)

3. If the machine has the manual coordinate system function
(option), the coordinate system can also be set by indexing the
turret in manual mode.

] noTE

When the manual coordinate system function (option) is valid,
the offset numbers above are validated by indexing the turret in
manual mode, even if the cursor follow-up function on the
‘TOOL GEOMETRY OFFSET screen is invalid.

4. When setting the workpiece zero point with the tool offset data
read in MDI mode, set the following MAPPS parameter to 1:

No. 754 = 1:
Work coordinate system setting function that requires turret
indexed by the T command: Valid

] noTE

With No. 754 = 1, the work coordinate system cannot be set by
indexing the turret manually.

m For how to set the work coordinate system, refer to the
separate volume, OPERATION MANUAL “SETTING
TOOL GEOMETRY OFFSET VALUE” and “SETTING
OF COORDINATE SYSTEM”

141 Varktajsgeometri offset
Tool Geometry Offset

Dataen som beskriver afstanden mellem
arbejdsstykkenulpunktet (X0, Z0) og skeeringsveerktgjets
drejestal positioneret ved maskinens nulpunkt, kaldes
veerktgjsgeometri offset data.

Arbejdsstykkets nulpunkt bestemmes, og koordinatsystemet
(X-Z) opsat nar NC lzeser veerktgjsgeometri offset data.

] BEMAERK

The data which describes the distance between workpiece
zero point (X0, Z0) and the tool nose of the cutting tool
positioned at the machine zero point, is called the tool
geometry offset data.

The workpiece zero point is determined and the coordinate
system (X-Z) set when the NC reads the tool geometry offset
data.

] NoTE

Veerktgjsgeometri offset data i X-aksen, bar opseettes i diametre.

The tool geometry offset data in the X-axis should be set in diameters.
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Eksempel:
Specificering af varktesjgeometri offset
Et O.D. skaeringsveerktej er opsat i station nr. 1, som vist i
diagrammet.

+X

Example:
Specifying the tool geometry offset
An O.D. cutting tool is mounted in station No. 1, as shown in
the diagram.

Maskinnulpunkt
Machine Zero Point

e} (TO1)

$240

Arbejdsstykke nulpunkt (X0, Z0)
Workpiece Zero Point (X0, Z0)

Veaerktoj Vearktgjs nr. Vaerktojgeometri offset nr. Varktojgeometri offset data
Tool Tool No. Tool Geometry Offset No. Tool Geometry Offset Data
O.D. skeerings- . X —240 mm
vaerktoj TO1 Veriojnr. 1
O.D. Cutting Tool : Y4 -450 mm

] BEMERK

] NoTE

Input veerktajgeometri offset dataen, som en negativ veerdi.

O1;
N1;
G50 S2000;

(T T T 10 o

Med “T0101” kommandoen, er

Input the tool geometry offset data as a negative value.

(0.D.)

With the “T0101” command, the

arbejdsstykke nulpunktet opsat, ved workpiece zero point is set at the

positionen, som er vaek det pro-
grammerede punkt (drejestal) nr. 1,
positioneret ved maskine nulpunk-
tet, af vaerktgjgeometri offset data af
veerktgj nr. 1 p4 ‘TOOL GEOME-
TRY OFFSET’ skaermen.

G96 S120 MO3;
MO1:

(] BEm&ERK

position which is away from the
programmed point (tool nose) of tool
No. 1, positioned at the machine
zero point, by the tool geometry
offset data of tool No. 1 in the
‘TOOL GEOMETRY OFFSET’
screen.

] noTE

Det er ikke ngdvaendigt at annullere vaerktajgeometri offset data, for
hvert skaeringsveerktgj, offset data annulleres automatisk, nar
veerktejgeometri offset kommandoen (T kommando) leeses for det
naeste veerktg;.

A\ ADVARSEL

|
Nar koordinatsystemet indstilles med G50, skal start og

slut punkterne af et delprogram, vaere ved samme punkt.

Ved slutningen af et delprogram, skal vaerktejsslidtage
offset data af skaringsvaerktgjet, som bruges til at
indstille koordinatsystemet annulleres.

It is not necessary to cancel the tool geometry offset data for each
cutting tool; the offset data is automatically canceled when the tool
geometry offset command (T command) is read for the next tool.

A\ WARNING

When the coordinate system is set using G50, the start
and end points of the part program must be the same
point.

At the end of a part program, the tool wear offset data of
the cutting tool used to set the coordinate system must be
canceled.
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Hvis du ikke annullerer vaerktogjsslidtage offset data, vil X
og Y koordinatvaerdierne, blive flyttet med
vaerktojsslidtage offset data, hver gang programmet
udferes. Misplacering af start og slut punkt, vil skifte
startpunktet af programmet, som kan resultere i
forstyrrelse.

N1;
G50 X240.0 Z450.0;
GO0 TOTOT; et

Bearbejdningsprogram

GO0 X240.0 Z450.0;.....ooiiiiei e

set data
MO1;

/\ FORSIGTIG

Nar koordinatsystemet er indstillet med G50, skal man
ikke indlaese varktojgeometri offset data. Hvis
varktojgeometri offset data er indlaest, vil arbejdsstykke
nulpunktet blive skiftet med det antallet af
vaerktojgeometri offset data, hvilken kan forarsage
forstyrrelse.

Indeksering af nr. 1 veerktgjet.

Slutpunktet af et delprogram, skal
veere det samme punkt, som start-
punktet af det naeste program.

Annullering af veerktgjsslidtage off-

If you do not cancel the tool wear offset data, the X and Y
coordinate values will be shifted by the tool wear offset
data each time the program is executed. Displacement of
the start and end points will shift the start point of the
program, which could cause interference.

Indexing the No. 1 tool.
Machining program
The end point of a part program

must be the same point as the start
point of the next part program.

Canceling the tool wear offset data

/\ cAUTION

When the coordinate system is set using G50, do not input
the tool geometry offset data. If tool geometry offset data
is input, the workpiece zero point will be shifted by the
amount of the tool geometry offset data, which could
cause interference.

1-2 Vearktojsslidtage offset

Tool Wear Offset

Hvis veerktajspositionen forskydes med veerktgjgeometri offset
data, er det simpelthen den stillestdende forskydning. Ved
egentlig skaering er det ogsa ngdvaendigt for dynamisk
offsetting, at kompensere for deflektering af skeeringsveerktgj,
og elastisk deformation i mekanisk system frembragt af
skeeringsstyrken. | tilleeg skal der ogsa laves kompensation for
indledende slidtage og slidtage under produktion af
skeeringsveerktgj. Veerktgjsslidtage offset funktionen, bruges
for dynamisk offsetting, for at faerdiggere arbejdsstykket,
indenfor den specificerede tolerance.

] BEm&RK

If the tool position is offset using the tool geometry offset data,
it is simply the static offsetting. In actual cutting, dynamic
offsetting is also necessary to compensate for deflection of
cutting tool and elastic deformation in mechanical system
generated by the cutting force. In addition, compensation for
initial wear and wear during production of the cutting tools must
also be made. The tool wear offset function is used for
dynamic offsetting to finish the workpiece within the specified
tolerance.

] NoTE

Veerktgjsslidtage offset data i X-aksen, ber opseettes i diametre.

Eksempel:
Specificering af vaerktajsslidtage offset (1)

The tool wear offset data in the X-axis should be set in diameters.

Example:
Specifying the tool wear offset (1)
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] BEMERK ] NoTE

lllustrationen nedenfor viser veerktajsbaner, for og efter offset for The illustration below shows the tool paths, before and after offset for
veerktgjsslidtage. tool wear.

Z-akse koordinatveerdi
Z-Axis Coordinate Value

X-akse offset data
X-Axis Offset Data

Efter veerktgjsslidtage offset [
After Tool Wear Offset

For veerktgjsslidtage offset
Before Tool Wear Offset

Z-akse offset data
Z-Axis Offset Data

N
.
R /
TN X-akse koordinat data
(i diameter)
X-Axis Coordinate Data
(in Diameter)
Veerktoj Varktojs nr. Verktgjsslidtage offset nr. Veaerktojsslidtage offset data
Tool Tool No. Tool Wear Offset No. Tool Wear Offset Data
O.D. Skaerlpgs- Vaerktgj nr. 1 X —0.06 mm
veerkigj TO1 Tool No. 1
0.D. Cutting Tool ) z 0.03 mm
O1;
N1; (0.D.) (0.D.)
G50 S2500;
GO0 TOT0T;......eceeeeeeeeeeecceeee e e e e e e e e eeenmm e r e e e e e ennnns Med “T0101” kommandoen, er With “T0101” command, the tool

veerktgjspositionen offset, med off-  position is offset by the offset data of
set data af veerktgj nr. 1 pa ‘TOOL  tool No. 1 in the ‘TOOL WEAR
WEAR OFFSET skaermen. OFFSET screen.
G96 S120 M03;
: Bearbejdningsprogram Machining program
MOf1;

@ Den samme procedure, bruges til andre veerktgj. | et program, er @ The same procedure is used for other tools. In a program, only the
kun veerktgjsslidtage offset nummeret specifikeretien T tool wear offset number is specified in a T command. The actual
kommando. Det aktuelle offset data, som skal indlaeses, skal offset data to be input must be found by the operator.
findes af operatgren.

(] BEm&ERK ] noTE

1. Det er ikke ngdvaendigt at annullere veerktgjsslidtage offset data, 1. Itis not necessary to cancel the tool wear offset data for each
for hvert skaeringsveerktgj. Offset data, annulleres automatisk, nar cutting tool; the offset data is automatically canceled when the tool
veerktgjsslidtage offset kommandoen (T kommando), lseses for det wear offset command (T command) is read for the next tool.
neeste veerktgj.

2. Veerktgjspositionen flyttes med den maengde der er indstillet pa 2. The tool position is shifted by the amount set on the TOOL WEAR

‘TOOL WEAR OFFSET’ skaermen, nar en T kommando er udfart. OFFSET’ screen when a T command is executed.
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Eksempel:

Specificering af vaerktgjsslidtage offset (2) (Justering af
dimensioner af 2 eller flere steder)

Ved at tildele mere end et veerktgjsslidtage offset nummer,
for et enkelt vaerktgj, er det muligt at justere veerktajsbaner,
med forskellige maengder, for at forskyde skeering to eller
flere steder.

Naa man skeerer et arbejdsstykke med flere trin, som
illustreret nedenfor, og hvis tolerancen ved hver diameter er
streng, er det sveert, at feerdiggere arbejdsstykket til den
kraevede praecision, hvis veerktgjspositionen er offset hver
gang, ved hver diameter. | dette tilfaelde, er det ngdvaendigt,
at bruge firskellige offset data, for hver diameter. Efter
skeering af det farste arbejdsstykke, skal man male
diameteren og justere offset data, som malt for hver
diameter, for at feerdigggre arbejdsstykket indenfor den
specificerede tolerance.

Example:

Specifying the tool wear offset (2) (Adjusting
dimensions at two or more places)

By assigning more than one tool wear offset number for a
single tool, it is possible to adjust the tool paths by different
amounts to offset the cutting at two or more places.

When cutting a workpiece with multiple steps, as illustrated
below, and if the tolerance at each diameter is strict, it is
difficult to finish the workpiece to the required accuracy if the
tool position is offset uniformly at each diameter. In this
case, it is necessary to use different offset data for each
diameter. After cutting the first workpiece, measure the
diameters and adjust the offset data as measured for each
diameter to finish the workpiece within the specified
tolerance.
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] BEMERK ] NoTE

Denne feature, kan ikke bruges med spindeldok 2 specifikationerne. This feature cannot be used with headstock 2 specifications.
~
7
[ .
""" /

/
/
— /
LI g
_ e T ;-
o|°%|es|=3) 5 < — — Hgj hastighed
2|3|8|% ] 10 Rapid Traverse
< S & &
15 <«—— Skeeretilfarsel
Cutting Feed
O1;
N1;
G50 S3000;
GOO TOM0T; .. Ved brug af veerktgj specificeret i Using the tool specified in this block,

denne blok, bearbejdes 40mm og 40 mm and 60 mm diameter
60mm diameter dele, ved brug af portions are machined using the
offset data af veerktgjsslidtage offset offset data of tool wear offset

nummer 1. number 1.
G96 S180 M03;
X16.0 Z20.0 M08;
GO01 Z0 F1.0;
X39.99 F0.2;
Z-5.0 F0.1;
X59.99 F0.2;
Z-10.0 FO.1;
X80.0Z-10.0 TO111 FO.2; ..ocooiiiiiieeeeeeee Ved brug af veerktgj specificeret i Using the tool specified in this block,
denne blok, bearbejdes 80mm dele, 80 mm diameter portion is
ved brug af offset data af vaerktgjs- machined using the offset data of
slidtage offset nummer 11. tool wear offset number 11.
Z-15.0 FO.1;
X104.0 F0.2;
G00 X150.0 Z100.0 M09;
MO01;
Dette opsummeres i tabellen nedenfor. This is summarized in the table below.
. Vearktojsslidtage offset data
Offset retning Tool Wear Offset Data
Offset Direction
01 1"
X 0.235 mm 0.230 mm
z 0.150 mm 0.150 mm
Indstil ferst den samme veerktgj offset data i veerktgjsslidtage First, set the same tool offset data to the tool wear offset
offset numrene 01 og 11. Efter skeering af et arbejdsstykke, Nos. 01 and 11. After cutting a workpiece, measure the
skal man male dimensionerne og justere veerktgjsslidtage dimensions and adjust the tool wear offset data so that the
offset data, sa at dimensionerne kan feerdiggares indenfor dimensions can be finished within the specified tolerance.

den specificerede tolerance.

] BEMERK ] NoTE

1. For forste skeering, saet det samme vaerktgjgeometri offset og 1. For first cutting, set the same tool geometry offset and tool wear
veerktgjsslidtage offset data, for begge af offset data af numrene 01 offset data for both tool offset data of Nos. 01 and 11.
og 11.

2. For offset data i Z-aksen af de to vaerktgjsslidtage numre, skalman 2. For the offset data in the Z-axis of the two tool wear offset number,
altid saette de samme offset data. always set the same offset data.
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Eksempel:
Specificering af vaerktgjsslidtage offset (3) (justering af
en stigningsvinkel)
Veerktgjsslidtage offset data, kan bruges med en speciel
metode. Tjek skeeringsstigningen med en maler. Det er
muligt at justere den faerdiggjorte stignign, ved at bruge
resultaterne, man fik ved at tjekke kontakten mellem den
skarne stigning og malingen.

] BEMERK

Example:
Specifying the tool wear offset (3) (Adjusting a taper
angle)
The tool wear offset data may be used in a special method.
Check the cut taper with a gage. It is possible to adjust the
finished taper using the results obtained from checking the
contact between the cut taper and the gage.

] NoTE

Denne feature, kan ikke bruges med spindeldok 2 specifikationerne.

_ Hgj hastighed
Rapid Traverse

Skeeretilfarsel
Cutting Feed

This feature cannot be used with headstock 2 specifications.

1
/
Stigning 1/4 D /
S s Taper 1/4 /
L‘.’_ /
g g
- . . —
120

O1;
N1;
G50 S2000;

GOOTOT0T; ..o

G96 S180 MO3;
X40.0 Z20.0 M08;
G01 Z0 F1.0;
X76.375 F0.2;

X106.37572-120.0 T0111 FO.05; ..o

X130.0 FO0.25;
G00 X250.0 Z100.0 M09;
MO1;

<For at justere stigningsvinklen>
« Skift X vaerdien for @) punktet

Ved brug af veerktgjet specificeret i
denne blok, laves almindelig offset
for dimensioner, ved at bruge offset
data af veerktgjsslidtage offset num-
mer 1.

Ved brug af veerktgj specificeret i
denne blok, justeres stigningsvink-
len, ved brug af offset data af veerk-
tgjsslidtage offset nummer 11.

Using the tool specified in this block,
ordinary offset for dimensions is
made using the offset data of tool
wear offset number 1.

Using the tool specified in this block,
taper angle is adjusted using the
offset data of tool wear offset
number 11.

<To Adjust the Taper Angle>
+ Change the X Value of Point D
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» Skift Z veerdien for @ punktet + Change the Z Value of Point @
©)
>
-~ - ___.-_ _____ @
Dette opsummeres i tabellen nedenfor. This is summarized in the table below.
. Vearktojsslidtage offset data
Offset retning Tool Wear Offset Data
Offset Direction
01 11
X 0.196 mm 0.199 mm
z 0.270 mm 0.270 mm
Indstil farst den samme vaerktgj offset data i veerktgjsslidtage First, set the same tool offset data to the tool wear offset
offset numrene 01 og 11. Efter skeering af et arbejdsstykke, Nos. 01 and 11. After cutting a workpiece, measure the
skal man méale dimensionerne og justere veerktgjsslidtage dimensions and adjust the tool wear offset data so that the
offset data, sa at dimensionerne kan feerdiggares indenfor dimensions can be finished within the specified tolerance.

den specificerede tolerance.

] BEMERK ] NoTE

1. For ferste skeering, seet det samme vaerktgjsslidtage offset data for 1. For first cutting, set the same tool wear offset data for both tool

begge veerktgj offset af numrene 01 og 11. offset data of Nos. 01 and 11.

2. Specificer den nye offset data (11), uden at annullere den 2. Specify the new offset data (11) without canceling the existing
eksisterende offset data (01). offset data (01).

3. Specificer det nye offset nummer (11), ved stigningsskaering 3. Specify the new offset number (11) at the taper cutting command
kommandopunktet. point.

4. Da hver af X eller Z offset data'erne, af de to vaerktgjsslidtage 4. Since either of the X or Z offset data of the two tool wear offset
offset numre, antages som referance af stigningen, skal man altid numbers is taken as the reference of the taper, always specify the
specificerer den samme data for begge offset mumrene (01, 11). same data for both offset numbers (01, 11).

5. Programmet skabes, hvis man antager, at drejestalsradius er RO. 5. The program is created assuming that tool nose radius is RO.

6. Nar der er specificeret lige bearbejdning i programmet, og der 6. When straight machining is specified in the program and executing
udfgres konisk forskydning med brug af veerktgjsforskydning, skal taper offset using tool ware offset, add the command in
kommandoen i parenteser nedenfor tilfgjes, hvis der ikke er nogen parentheses shown below even if there is no X-axis movement. If
X-aksebevaegelse. Hvis der ikke er specificeret X-aksebevaegelse i X-axis movement is not specified in the block with the T command,
blokken med T-kommandoen, valideres den koniske forskydning i taper offset is validated in the next block.
den naeste blok.

Parameter nr. 1100 = 1 (standardindstilling) Parameter No. 1100 = 1 (default setting)
G00 T0101; G00 T0101;

X100.0 Z21.0; X100.0 Z21.0;

G01 (X100.0) Z-50.0 F0.2 TO111; G01 (X100.0) Z-50.0 F0.2 TO111;

Eksempel: Example:

Specificering af vaerktojsslidtage offset (4) (justering af Specifying the tool wear offset (4) (Adjusting the groove
rille bredde) width)

Under en rille operation, kan den skarede rille bredde, falde In a grooving operation, the cut groove width might fall
udenfor den specificerede tolerance pga. veerktgjsslidtage. outside the specified tolerance due to tool wear. To offset,
For at forskyde, kan rillebredden justeres, ved at opseette the groove width can be adjusted by setting different tool
forskellige veerktgjsslidtage offset data, for vaeggen pa hajre wear offset data for the right side wall and for the left side

side og vaeggen pa venstre side. wall.
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] BEMERK

] NoTE

Denne feature, kan ikke bruges med spindeldok 2 specifikationerne.

O1;

N1;

G50 S500;
GO0 T0101;

G96 S80 M03;
X110.0 Z20.0 M0S8;
G01Z-19.5 F2.0;

X102.0;.iii
X95.1 FO.1; .o
X102.0 FO.5; ....ccccveinnnn
Z2-22.0;..ccoeiiiiiiie,
X98.0 Z-20.0 F0.07; .........
X95.0;. i

X95.0 Z-20.0 T0101 FO.1;
GO00 X110.0 WO.5;

Z220.0;

X150.0 Z100.0;

This feature cannot be used

$ 100

Dette opsummeres i tabellen nedenfor.

< — — Hgj hastighed
Rapid Traverse

<—— Skeeretilforsel
Cutting Feed

Ved brug af veerktgjet specificeret i
denne blok, laves almindelig offset
for dimensioner, ved at bruge offset
data af veerktgjsslidtage offset num-
mer 1.

Ved brug af veerktgj specificeret i
denne blok, justeres rille bredden,
ved brug af offset data af veerktgjs-
slidtage offset nummer 11.

Ved brug af veerktgjet specificeret i
denne blok, laves almindelig offset
for dimensioner, ved at bruge offset
data af veerktgjsslidtage offset num-
mer 1.

with headstock 2 specifications.

Using the tool specified in this block,
ordinary offset for dimensions is
made using the offset data of tool
wear offset number 1.

Using the tool specified in this block,
groove width is adjusted using the
offset data of tool wear offset
number 11.

Using the tool specified in this block,
ordinary offset for dimensions is
made using the offset data of tool
wear offset number 1.

This is summarized in the table below.

Offset retning
Offset Direction

Varktojsslidtage offset data
Tool Wear Offset Data

01 11
0.160 mm 0.160 mm
Z 0.325 mm 0.315 mm
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Indstil fgrst den samme vaerktgj offset data i veerktgjsslidtage
offset numrene 01 og 11. Efter skaering af et arbejdsstykke,
skal man male dimensionerne og justere veerktgjsslidtage
offset data, s& at dimensionerne kan feerdiggeres indenfor
den specificerede tolerance.

(] BEm&ERK

First, set the same tool offset data to the tool wear offset
Nos. 01 and 11. After cutting a workpiece, measure the
dimensions and adjust the tool wear offset data so that the
dimensions can be finished within the specified tolerance.

] noTE

1.

For farste skeering, saet det samme veerktgjsslidtage offset data for
begge veerktgj offset af numrene 01 og 11.

Specificer den nye offset data (11), uden at annullere den
eksisterende offset data (01).

Specificer det nye offset nummer (11), i blokken, hvor Z-akse
beveegelserne (Z-17.0) er specifikeret ved positionen, som
skeereveerktgjet, har udlgst fra arbejdsstykket.

For X offset data, skal man specificere den samme data for begge
offset numrene (01, 11).

Programmet skabes, hvis man antager, at drejestalsradius er RO.

1.

For first cutting, set the same tool wear offset data for both tool
offset data of Nos. 01 and 11.

Specify the new offset data (11) without canceling the existing
offset data (01).

Specify the new offset number (11) in the block where Z-axis
movement (Z-17.0) is specified at the position the cutting tool has
released from the workpiece.

For the X offset data, specify the same data for both offset
numbers (01, 11).

The program is created assuming that tool nose radius is RO.
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2 S FUNKTION
S FUNCTION

S funktionen bruges til at specificere rotationshastigheden og The S function is used to specify the rotation speed and the
overfladehastigheden for spindel eller surface speed of the spindle or the rotary tool spindle, and the
rotationsvaerktajsspindel, samt spindelhastighedsgreensen, spindle speed limit with the address S. The address S is

med S adressen. S adressen specificeres med G97, G96 og specified with the G97, G96, and G50 commands.

G50 kommandoerne.

Se venligst siderne for hver G kode, for oplysninger. Please refer to the pages for each G code for details.
<Specificerer rotationshastigheden for spindlen eller <Specify Rotation Speed of Spindle or Rotary Tool Spindle
rotationsvaerktgjsspindlen (min‘1)> (min‘1)>

G97 S_ MO3(M04) ;
G97 S_ M203(M204);
G97 S_ M13(M14);

¢ GI7 Specificerer tilstanden konstant spindelha-  Specifies the constant spindle speed mode
stighed
S Specificerer spindelhastigheden (min‘1). Specifies the spindle speed (min‘1).
* MO3(MO4) ....eeveiiieeeeieeeee Specificerer spindelrotation 1 i den normale Specifies the spindle 1 rotation in the normal
(bagleens) retning. (reverse) direction.
* M203(M204) .....ocvvveeiierenee Specificerer spindelrotation 2 i den normale  Specifies the spindle 2 rotation in the normal
(bagleens) retning. (reverse) direction.
e M13(M14) oo Specificerer rotationsveerktgjets spindelrota- Specifies the rotary tool spindle rotation in
tion i den normale (baglaens) retning. the normal (reverse) direction.
@:} “G97 Styring af Spindelhastighed ved Konstant Hastighed” @:} “G97 Controlling Spindle Speed at Constant Speed” (page 128)
(side 128)
<Specificerer overfladehastighed (m/min)> <Specify Surface Speed (m/min)>
G96 S_ M03(M04);
G96 S_ M203(M204);
© G960 i Specificerer tilstanden konstant overfladeha- Specifies the constant surface speed mode
stighed
S Specificerer overfladehastigheden (m/mm).  Specifies the surface speed (m/min).
e MO3(MO4) .....oovveeeeeiiieeeen. Specificerer spindelrotation 1 i den normale  Specifies spindle 1 rotation in the normal
(bagleens) retning. (reverse) direction.
* M203(M204) .....ocvveeeiiiieennns Specificerer spindelrotation 2 i den normale  Specifies the spindle 2 rotation in the normal
(bagleens) retning. (reverse) direction.
@:} “G50, G96 Indstilling af Maksimal og Minimal Spindelhastighed @:} “G50, G96 Setting Maximum and Minimum Spindle Speeds and
og Styring af Konstant Overfladehastighed” (side 125) Controlling Constant Surface Speed” (page 125)
<Specifikerer den maksimale spindelhastighed (min‘1)> <Specify Maximum Spindle Speed (min‘1)>
G50S_Q_;
© GB0 o Specificerer spindelhastighedsgraense Specifies the spindle speed limit setting
opsaetningstilstand mode
S Specificerer spindelhastighedsgraensen Specifies the spindle speed limit (min‘1).
(min~").
Qe Specificerer den minimale spindelhastighed Specifies the minimum spindle speed
(min~") (min~")

m “G50, G96 Indstilling af Maksimal og Minimal Spindelhastighed m “G50, G96 Setting Maximum and Minimum Spindle Speeds and
og Styring af Konstant Overfladehastighed” (side 125) Controlling Constant Surface Speed” (page 125)
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21 Forhold mellem skarehastighed, diameter og spindelhastighed
Relationship among Cutting Speed, Diameter, and Spindle Speed

2000
1500
Overfladehastighed
Spindelhastighed (min~") Surface Speed
Spindle Speed (min-")
1000 -
250 m/min
150 m/min
500 -
100 m/min
50 m/min
70 20 30 40 50 60 70 80 90 100 110120130 140150
Arbejdsstykke diameter (mm)
Workpiece Diameter (mm)
Nar et program udfgres i G96 konstant When a program is executed in the G96 constant surface
overfladehastighedstilstand, kontrolleres spindlen, til at speed mode, the spindle is controlled to maintain the specified
opretholde den specificerede overfladehastighed (S_), nar surface speed (S_ ) when the tool moves along the X-axis.
veerktgjet flytter sig langs X-aksen.
Formlen til beregning af spindelhastighed: The formula to calculate spindle speed:
1000V 1000V
N=——"— Nz ——
ne*D neD
N: Spindelhastighed (min‘1) N : Spindle Speed (min‘1)
V: Overfladehastighed (m/min) V : Surface Speed (m/min)
D: Arbejdsstykke diameter (mm) D : Workpiece Diameter (mm)

n : Omkredskonstant (3.14) n : Circumference Constant (3.14)
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3 F FUNKTION
F FUNCTION

F funktionen, bruges til at specificere fremfaringsraten for
veerktagjer med F adressen. F adressen er specifikeret, med de
lineeere eller cirkuleere skaerekommandoer sasom G01, G02
og G03. Enhederne for F adresserne, bestemmes ved at
specificere G98 eller G99 kommandoerne.

o

. “Beveegelse af skeerevaerktgj ad en lige bande ved
skeeretilfarselshastighed G01” (side 60)

« “GO02 Cirkuleer Interpolation (Med Uret), GO3 Cirkulaer
Interpolation (Mod Uret)” (side 66)

« “G98 Kommando for Fremfgringshastighed pr. Minut, G99
Kommando for Fremfgringshastighed pr. Omdrejning”
(side 129)

@ Nar G kode tilstand skiftes mellem G98 tilstand og G99 tilstand, er
det ngdveendigt at specificere en F kode.

The F function is used to specify the feedrate of tools with
address F. The address F is specified with the linear or circular
cutting commands such as G01, G02, and G03. The units for
the address F are determined by specifying the G98 or G99
command.

o

. “G01 Moving Cutting Tool along Straight Path at Cutting
Feedrate” (page 60)

« “G02 Circular Interpolation (Clockwise), GO3 Circular
Interpolation (Counterclockwise)” (page 66)

. “G98 Feedrate per Minute Command, G99 Feedrate per
Revolution Command” (page 129)

@ When the G code mode is switched between the G98 mode and
the G99 mode, it is necessary to specify an F code.

31 Specificerer fremfgringsrate pr. spindelomdrejning (mm/omdr)
Specify Feedrate per Spindle Revolution (mm/rev)

G99; .. Specificering af fremfaring pr. omdrejning til- Specifies the feed per revolution mode
stand
Fremfaringshastighed (mm/omdr) Feedrate (mm/rev)

1. 0O.D. skeering, 1.D. skaering og gevindskaering programmeres
generelt med en G99 kommando.

2. Fremfagringsraten er begreenset, jeevnfer den falgende formel.

1. Generally, O.D. cutting, I.D. cutting, thread cutting are
programmed using the G99 command.

2. Feedrate is limited according to the following formula.

Metersystem (mm/ Tommesystem (in./ Metric System (mm/rev) Inch System (in./rev)
omdr) omdr)
R R
. R Fe_ R PN F<254xN
N 254 xN

F: Fremfgringsrate (mm/omdr, in./omdr)
N: Spindelhastighed (min~")
R: Maksimale skaerehastighed (20000 mm/min)

] BEm&RK

F: Feedrate (mm/rev, in./rev)
N: Spindle speed (min~")
R: Maximum cutting feedrate (20000 mm/min)

] NoTE

1. Nar der teendes for strammen, er NC i G99 tilstanden. Derfor er det
ikke ngdvaendigt at specificere G99 kommandoen i et program,
medmindre tilstanden er blevet aendret til G98.

2. Nar den er specificeret, forbliver fremfgringsraten gyldig, indtil en
anden fremfgringsrate specificeres.

1. When power is turned on, the NC is in the G99 mode. Therefore, it
is not necessary to specify the G99 command in a program unless
the mode has been changed to the G98 mode.

2. Once specified, the feedrate remains valid until another feedrate is
specified.

3-2 Specificerer fremfgringsrate pr. minut (mm/min, °/min)

Specify Feedrate per Minute (mm/min, °/min)

tionsakse: °/min)

Specificerer fremfgring pr. minut tilstand

Specifies the feed per minute mode

Fremfgringsrate (lineaer akse: mm/min, rota- Feedrate (Linear axis: mm/min, rotary axis:

°/min)
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/\ FORSIGTIG

1 G98 tilstanden flyttes vaerktojet ved den fremforingsrate
specificeret af F koden, selv nar spindlen ikke roterer.
Sorg for, at skaerevarktojet, ikke rammer arbejdsstykket.
[Maskinskade]

G9s;

G01 Z_ F100.0; Skeereveerktgjet flytter sig ved
en rate af 100 mm/min, selv
nar spindlen ikke roterer.

] BEm&ERK

/\ cAuUTION

In the G98 mode, the tool moves at the feedrate specified
by the F code even when the spindle is not rotating. Make
sure that the cutting tool will not strike the workpiece.
[Machine damage]

G98;
G01 Z_F100.0;

The cutting tool moves at a
rate of 100 mm/min even
when the spindle is not
rotating.

] NoTE

1. G98 kommandoen kan ikke bruges til gevindskeerings opgaver.

2. Nar den er specificeret, forbliver fremfgringsraten gyldig, indtil en
anden fremfaringsrate specificeres.

3. Fremfaringsrate F, specificeret for bearbejdning, som udfgres med
en rotationsakse, eller med en kombination af en rotationsakse og
andre kontrollerede akser, udtrykkes i formatet “°/min” (vinkel af
rotation pr. minut), og den er derfor forskellig fra den aktuelle
skeerehastighed.

<Beregning af den aktuelle bearbejdnings fremfgringsrate

>

Vinkeldannet hastighed F

Rotationscentrum Angular Velocity F

Center of Rotation

1. For at beregne fremfgringsrate F til specificering, bruges
formlen nedenfor, efter bestemmelse af en aktuel
bearbejdningsfremferingsrate.

360 x f
F=——F7F7—
2nR
2. Den programmerbare fremfgringsrates omrade, gives i tabellen
nedenfor.
Metersys_tem Tommesystem (in./min)
(mm/min)

1 til hgj hastig-
hed

Hgj hastighed
254

0.01 til

@ Denne tilstand bruges, nar rotationsvaerktgjet og stangindfgreren
eller kipmomentfingeren bliver brugt.

1. The G98 command cannot be used for thread cutting operation.

2. Once specified, the feedrate remains valid until another feedrate is
specified.

3. The feedrate F specified for machining that is conducted using a
rotary axis or by the combination of a rotary axis and other
controlled axes is expressed in the format “°/min” (angle of rotation
per minute) and, therefore, it differs from the actual cutting
feedrate.

<Calculating the Actual Machining Feedrate (f)>

f= 2R x F
360
Tangential hastighed f F: Fremforingshastighed, der skal specificeres (°/min)
Tangential Speed f R: Arbejdsstykke radius (mm)
f: Aktuel bearbejdningsfremfgringsrate (mm/min)

F: Feedrate to be Specified (°/min)
R: Workpiece Radius (mm)
Actual Machining Feedrate (mm/min)

~h

1. To calculate the feedrate F to be specified, use the formula
below after determining an actual machining feedrate.

_360x1
2nR

2. The programmable feedrate range is given in the table below.

Metric System

(mm/min) Inch System (in/min)

1 to rapid
traverse rate

Rapid traverse rate

0.01to 54

@ This mode is used when a rotary tool, and the bar feeder or the
pull-out finger are used.

3-3 Fremfgringsrate ved sletbearbejdning

Feedrate for Finishing

Fremfgringsrate ved sletbearbejdning bestemmes ud fra radius
pa det drejestal der skal bruges og overfladeruhed specificeret
pa tegningen.

Feedrates for finishing are determined based on the nose
radius of the cutting tool to be used and the surface roughness
specified on the drawing.
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<ldeel overfladeruhed ved sletbearbejdning>

<ldeal Surface Roughness for Finishing>

Rmax
Nr
Indseet
Insert
f2 f2
Rmax = Rmax =
8 < Nr 8+ Nr
Rmax :  Maksimun veerdi for ideel overfladeruhed for Rmax :  Maximum value of ideal finish surface
sletbearbejdning (Rmax = Ry) roughness (Rmax = Ry)
f: Fremfgringshastighed (mm/omdr) f: Feedrate (mm/rev)
Nr: Drejestalsradius (mm) Nr: Tool nose radius (mm)
Overfladeruhed symbol o
Surface Roughness :ng!ka:!on Rmax (mm)
Symbo| ndication 0.4 0.5 0.8 1.0
25-S “,('Aaa';s'gbozzss 02828 | 0.3162 | 0.4000 | 0.4472
A, 18-S “,('Aaakxs (96011: 0.2400 | 0.2683 | 0.3394 | 0.3794
Maks. 0.012
12-S Max. 0.012 0.1959 | 0.2190 | 0.2771 0.3098
Maks. 0.006
6-S Max. 0.006 0.1385 | 0.1549 | 0.1959 | 0.2190
AVAVAV/ 3-S “,fﬂzkxs'(?'ooc?g 0.0979 | 0.1095 | 0.1385 | 0.1549
Maks. 0.0015
1.5-S Max. 0.0015 0.0692 | 0.0774 | 0.0979 | 0.1095
Maks. 0.0008
0.8-S Max. 0.0008 0.0506 | 0.0565 | 0.0715 | 0.0800
VWV
Maks. 0.0004
0.4-S Max. 0.0004 0.0357 | 0.0400 | 0.0505 | 0.0565
(mm/rev)
] BEM&ERK ] noTE

Veerdierne indikeret ovenfor er teoretiske veerdier opnaet ved
beregning. Under egentlig skaering, kan den specificerede

overfladeruhed ikke opnas, alt efter forskellige faktorer. Faktorer, som
kan pavirke afsluttende ngjagtighed, inkluderer hvor langt veerktgjet

kommer, og hvordan arbejdsstykket speendes eller vibreres.

The values indicated above are theoretical values obtained in
calculation. During actual cutting, the specified surface roughness may

is clamped or vibration.

not be achieved, depending on various factors. Factors that can effect
finishing accuracy include how far the tool projects, how the workpiece
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1 AUTOMATISK DREJESTALSRADIUS OFFSET
AUTOMATIC TOOL NOSE RADIUS OFFSET

Drejestalet har ikke skarpe kanter, men er en smule afrundet
(drejestalsradiusradius), som illustreret nedenfor. Derfor er
drejestalspunktet, som bruges til programmering, anderledes
end det aktuelle skeerepunkt. Drejestalsradius offset
funktionen, bruges til at eliminere fejl forarsaget af denne
forskel.

The tool nose does not have a sharp edge but is slightly
rounded (tool nose radius) as illustrated below. Therefore, the
point of the tool nose used for programming differs from the
actual cutting point. The tool nose radius offset function is
used to eliminate dimensional errors caused by this difference.

Egentligt skaerepunkt
Actual Cutting Point

INe

L/
Programmeret Punkt
Programmed Point

If a program is created without taking the nose radius into
consideration, it will cause excessive or insufficient cutting.

Hvis programmet oprettes, uden at tage drejestalsradius i
betragtning, vil det resultere i for stor eller utilstraekkelig
skeering.

Den automatiske drejestalsradius offset funktion, bruges til at
eliminere for stor eller utilstraekkelig skaering.

The automatic tool nose radius offset function is used to
eliminate excessive or insufficient cutting.

@ Arbejdsemnets nulpunkt G Programmeret punkt < Aktuelt skaeringspunkt
@ Workpiece Zero Point @ Programmed Point < Actual Cutting Point

Fladebearbejdning udfert lodret pa spindel center linien (skae-
ring i X-akse retningen)

Facing carried out perpendicular to the spindle center line
(Cutting in the X-axis direction)

Der er ikke noget uskaret
materiale tilbage, da det
programmerede punkt og
det egentlige skeerepunkt,
ligger pa samme linie.

There is no uncut material
left since the programmed
point and the actual
cutting point lie on the
same line.

O.D. eller I.D. skeering udfert parallet med spindelcenterlinien
(skeering i Z-akse retningen)

O.D. or I.D. cutting carried out in parallel with the spindle center
line (Cutting in the Z-axis direction)

Der er ikke noget uskaret
materiale tilbage, da det
programmerede punkt og
det egentlige skeerepunkt,
ligger pa samme linie.

There is no uncut material
left since the programmed
point and the actual
cutting point lie on the
same line.

Stigende skaering
Taper cutting

Uskaret del
Uncut Portion

a?

Oversnit del
Overcut Portion

Hvis stigende skeering,
affasning inkluderet, er
programmeret uden at
tage drejestalsradius i
betragtning, vil der opsta
dimensions fejl, pga.
oversnit eller uskarede
dele, som illustreret il
venstre.

If taper cutting, including
chamfering, is
programmed without
taking into consideration
the radius of the tool
nose, dimensional errors
will occur due to overcut
or uncut portion as
illustrated on the left.
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@ Arbejdsemnets nulpunkt G Programmeret punkt < Aktuelt skaeringspunkt
@ Workpiece Zero Point G Programmed Point + Actual Cutting Point
4. Bueskeering
Arc cutting

Uskaret del /

Uncut Portion

Hvis bueskeering, er pro-
grammeret uden at tage
drejestalsradius i betragt-
| ning, vil der opsta dimen-
sions fejl,
eller uskarede dele, som
illustreret til venstre.

If arc cutting is
programmed without
taking into consideration
the radius of the tool
nose, dimensional errors
will occur due to overcut
or uncut portion as
illustrated on the left.

pga. oversnit

G01(G00) G41 X_Z_F_;
G01(G00) G42X_Z_F_;
G01(G00) G46 X_Z_F_;

G01(G00) G40 X_Z_I_K_F_;

* GO1(GO0) ..o Kalder interpolationstilstand, hvorved dreje- Calls the interpolation mode in which the
stalsradius offset funktionen er specificeret. tool nose radius offset function is specified.
GO00: Hgj hastighed GO00: Rapid traverse
GO01: Skeeretilfgrsel GO01: Cutting feed

G4 Kalder veerktgjsnaeseradiusforskydnings- Calls the tool nose radius offset (left)
funktionen (venstre). function.

Veerktajspositionen er forskudt til venstre, i The tool position is offset to the left in
forhold til den retning veerktgjet bevaeger reference to the tool advancing direction.
sig.

e G42 Kalder veerktgjsnaeseradiusforskydnings- Calls the tool nose radius offset (right)
funktionen (hajre). function.

Veerktgjspositionen er forskudt til hagjre, i for- The tool position is offset to the right in
hold til den retning veerktgjet bevaeger sig.  reference to the tool advancing direction.

e G46 ... Automatisk sestemmelse af drejestal R off- Tool tip R offset automatic direction
set-retning. determination
Bestemmer automatisk offset-retningen og  Automatically determines the offset direction
forskyder veerktajscentrumpunktet baseret  and offsets the tool center point based on
pa den teoretiske drejestalsposition og den the imaginary tool tip position and the
programmerede veerktgjsbeveegelsesret- programmed tool movement direction.
ning

* G40 i Annullerer vaerktgjsnaeseradiusforskyd- Cancels the tool nose radius offset function.
ningsfunktionen.

X, Z e Specificerer koordinatvaerdierne for slut- Specifies the coordinate values of the end
punktet. point.

e LK Nar man laver en teoretisk opsaetning, som When making an imaginary setting that
representerer retningen for arbejdsstykke represents the direction of the workpiece
formen, i den falgende blok, vil retningsfor-  shape in the following block, the direction
holdet for denne opsaetning specificeres, ratio for this setting is specified as a vector,
som en vektor, med “I” som radius komman- with “I” as the radius command.
doen.

F Specificerer fremfgringsraten. Specifies the feedrate.
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<Drejestalsradius offset retning for spindel 1>

Veerktgjets bevaegelsesretning
Tool Advancing

<Tool Nose Radius Offset Direction for Spindle 1>

G42

DirectionV, g /AN
Arbejdsstykke
Workpiece
|94 A

Veerktajets bevaegelsesretning

Tool Advancing
Direction

/\ FORSIGTIG

Programmgren skal have en god forstaelse af hvordan
funktionerne G41 og G42, samt de vaerktejsbaner der skal
genereres, fungerer.

[Vaerktojsskade/Maskindefekt]

<Drejestalsradius offset retning for spindel 2>
] BEm&RK

G41

/\ cAuUTION

|
The programmer must thoroughly understand the nature
of the G41 and G42 functions as well as the tool paths to
be generated.

[Tool breakage/Machining defect]

<Tool Nose Radius Offset Direction for Spindle 2>

] NoTE

Ved brug af programmer oprettet for spindel 1 pa spindel 2 siden, skal
man vaere ekstra opmaerksom pa “+/-" retningen af Z-aksen og
retningen af drejestalsradius offset, ved oprettelse af programmer for
sadanne formal, da de vil blive vendt.

+X

A

When using programs created for the spindle 1 on the spindle 2 side,
pay careful attention to the “+/-" direction of the Z-axis and the
direction of tool nose radius offset when creating programs for such
purposes since they will be reversed.

G41 Veerktgjets bevaegelsesretning
Tool Advancing Direction
N N

Arbejdsstykke
Workpiece
L |

Veerktgjets beveegelsesretning
Tool Advancing Direction

G42

+Z

Y

1-1 Opseet for brug af automatisk drejestalsradius offset funktionerne (G40, G41, G42)
Set to Use Automatic Tool Nose Radius Offset Function (G40, G41, G42)

Opseetning af “Teoretisk drejestalsposition” (side 235)
for veerktgj, som skal bruges

Setting the “Imaginary Tool Tip Position” (page 235) of
the Tools to be Used

“Opsaetning af Drejestalsradius” (side 238) ‘

“Setting Tool Nose Radius” (page 238) ‘

“Specificering af Offset retning” (side 239) ‘

“Specifying Offset Direction” (page 239) ‘

Teoretisk drejestalsposition

Imaginary Tool Tip Position

For at indentificere punktet, som bruges til programmering,
skal termen “teoretisk drejestalsposition” bruges.

Det er ngdvaendigt opseette kodenumrene (0 til 9), som
representerer den teoretiske drejestalsposition, til C kolonnen
vist p& TOOL WEAR OFFSET’ skaermen.

To identify the point which is used for programming, the term
“imaginary tool tip position” is used.

It is necessary to set the code number (0 to 9) which
represents the imaginary tool tip position to the C column
displayed on the “TOOL WEAR OFFSET’ screen.
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1.

Den teoretiske drejestalsposition, i forhold til drejestalets centrum,
bestemmes i forhold til veerktgjets form og vaerktgjets
monteringsmetode pa revolverhovedet. Data for den teoretiske
drejestalsposition skal opsaettes i forvejen, ligesom med vaerktgj
offset data.

1.

The imaginary tool tip position, in reference to the center of the tool
nose, is determined according to the tool shape and the tool
mounting method in the turret head. The imaginary tool tip position
data must be set in advance as with tool offset data.

When G46 is used, set the imaginary tool tip position with a
number from 1 to 8.

+Z

0 til 9: Teoretisk drejestalsposition
0 to 9: Imaginary Tool Tip Position

2. Nar G46 bruges, skal man opszette den teoretiske
drejestalsposition, med et nummer fra 1 til 8.
+X
2
7
3
] BEM&ERK

] NoTE

Antallet af veerktgj offset data par, vil variere i forhold til maskinmodel
og NC og maskinspecifikationer.

The number of tool offset data pairs will vary according to the machine
model and the NC and machine specifications.

Teoretisk drejestalsposition

c Imaginary Tool Tip Position

Eksempler
Examples

position.

tip position.

Under normal drift, er drejestalscentrum ikke specificeret, som teoretiske drejestals-

In normal operation, the center of the tool nose is not specified as the imaginary tool

2
]

o

CNCAIS

Under normal drift, er det virkelig sjaeldent at specificere sddanne punkter.
In normal operation, to specify such point is really rare.

Arbejdsstykke
Workpiece
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Teoretisk drejestalsposition
Imaginary Tool Tip Position

Eksempler
Examples

v

© QB

Det samme som ved “0”.
Same as in the case of “0”.

(] BEm&ERK

] noTE

Nummeret indikeret ovenfor, for den teoretiske drejestalsposition (T
numre) er for generelle applikationer, og i nogle tilfeelde, kan
specificering af et T nummer, forskellig fra denne indikation, give et
bedre resultat.

Det mest passende T nummer, bgr bestemmes og specificeres pa
processkemaet af en programmer, nar han/hun laver
veerktgjsskemaet.

Den teoretiske drejestalsposition, er forklaret nedenfor, ved
brug af O.D. skeereveerktgj og I.D. skaereveerktgj, som
eksempler.

<0.D. skaereveaerktgj>

Den teoretiske drejestalsposition, i forhold til drejestalets
centrum, defineres af T nummer “3”.

Det teoretiske drejestalspositions kode nummer (T nummer),
bar opseettes for offset numre, som svarer til de sidste to cifre
afen T kode.

Revolverhoved
Turret

| .

The number indicated above for the imaginary tool tip position (T
number) is for general applications and, in some cases, specifyinga T
number different from this indication might give better results.

The most appropriate T number should be determined and specified
on the process sheet by a programmer when he/she creates the
tooling sheet.

The imaginary tool tip position is explained below using an
O.D. cutting tool and an 1.D. cutting tool as examples.

<0.D. Cutting Tool>

The imaginary tool tip position in reference to the center of tool
nose is defined by the T number “3”.

The imaginary tool tip position code number (T number) should
be set for offset number that corresponds to the last two digits
of a T code.

-5

’ 71\:
=t

/‘7 3

8 4

Teoretisk drejestalsposition
Imaginary Tool Tip Position

Opsaetning af det valgte T nummer for “T0202” veerktgj, opsaet
“3” til C kolonnen for offset nummer “2” pa ‘TOOL WEAR
OFFSET skaermen.

When setting the selected T number for “T0202” tool, set “3” to
the C column for offset number “2” on the ‘TOOL WEAR
OFFSET screen.
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TOOL WEAR OFFSET

No. | TYPE X R c
== 0.0000 0.0000|0

TURN 0.0000 0.0000/3

== 0.0000 0.0000|0

0.0000 0.0000|0

0.0000 0.0000|0

0.0000 0.0000|0

0.0000 0.0000|0

0.0000 0.0000|0

0.0000 0.0000|0

0.0000 0.0000|0

0.0000 0.0000|0

0.0000 0.0000|0

0.0000 0.0000|0

0.0000 0.0000|0

0.0000 0.0000|0

0.0000 0.0000|0

PAGE:1/2 UNT

COORDINT
T.NOSE DIR.

Input Data: 3 01d Data: 0

T00L | T00L | TL NOSE
TYPE NAME | SHapE | CANCEL

P>_
GEOM./ (ST HEAR HORK. SETUP TOOL
WEAR OFFSET OFFSET MANAGE

<I.D. skaerevaerktgj>

Den teoretiske drejestalsposition, i forhold til drejestalets
centrum, defineres af T nummer “2”.

Det teoretiske drejestalspositions kode nummer (T nummer),
bar opsaettes for offset numre, som svarer til de sidste to cifre
afen T kode.

TOOL WEAR OFFSET

| No. | TYPE X R c
0.0000 0.0000(0
0.0000 0.0000 8
0.0000 0.0000(0
0.0000 0.0000(0
0.0000 0.0000(0
0.0000 0.0000(0
0.0000 0.0000(0
0.0000 0.0000(0
0.0000 0.0000(0
0.0000 0.0000(0
0.0000 0.0000(0
0.0000 0.0000(0
0.0000 0.0000(0
0.0000 0.0000(0
0.0000 0.0000(0
0.0000 0.0000|0

COORDINT G54
T.NOSE DIR. (C)

Input Data: 3 0ld Data: 0

TooL ToOL TL NOSE EL
TYPE NAME SHAPE

>_
GEOM./ [T HEAR HORK SETUP TOOL
WEAR OFFSET OFFSET MANAGE

<L.D. Cutting Tool>

The imaginary tool tip position in reference to the center of tool
nose is defined by the T number “2”.

The imaginary tool tip position code number (T number) should
be set for offset number that corresponds to the last two digits
of a T code.

Revolverhoved

l

LN

Teoretisk drejestalsposition -7

Imaginary Tool Tip Position

Opseetning af det valgte T nummer for “T0303” veerktgj, opsaet
“2” til C kolonnen for offset nummer “3” pa ‘TOOL WEAR
OFFSET’ skaermen.

TOOL WEAR OFFSET
No. | TYPE X R c
0.0000 0.0000|0
0.0000 0.0000|0
0.0000 0.0000/2
0.0000 0.0000|0
0.0000 0.0000|0
0.0000 0.0000|0
0.0000 0.0000|0
0.0000 0.0000|0
0.0000 0.0000|0
0.0000 0.0000|0
0.0000 0.0000|0
0.0000 0.0000|0
0.0000 0.0000|0
0.0000 0.0000|0
0.0000 0.0000|0
0.0000 0.0000|0

PAGE:1/2 UNT

COORDINT

T.NOSE DIR.

Input Data: 2 01d Data: 0

>_
GEOW./ |DIMHEARM| WORK TO0L T00L | T00L | TL NOSE
WeAR  [ORFSER | oFFser | SETUP | wanage TYPE NAME | SHapE | CANCEL

2 6 1
7-/- L5
3 s 4

When setting the selected T number for “T0303” tool, set “2” to
the C column for offset number “3” on the TOOL WEAR
OFFSET’ screen.

TOOL WEAR OFFSET
| No. | TYPE X R c
0.0000 0.0000(0
0.0000 0.0000(0
0.0000 0.0000 2
0.0000 0.0000(0
0.0000 0.0000(0
0.0000 0.0000(0
0.0000 0.0000(0
0.0000 0.0000(0
0.0000 0.0000(0
0.0000 0.0000(0
0.0000(0
0.0000(0
0.0000(0
0.0000(0
0.0000(0
0.0000|0

PAGE:1/2 UNIT:mm, deg
CHINE  REF.

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

COORDINT

T.NOSE DI

Input Data: 2 0ld Data: 0

>_
GEOW./ [[DRRHEARN)| WoRK T00L T00L | T00L | TL NOsE
WEAR  [NOFFSER| oFFseT | SETUP | yaNage TYPE NAME | SHAPE | CANCEL

Opsatning af Drejestalsradius

Setting Tool Nose Radius

Nar den automatiske drejstalsradius offset funktion, kaldes af
G41, G42 eller G46 bruges, er det ngdvaendigt at opsaette
drejestalsradius i R kolonnen pa enten ‘TOOL GEOMETRY
OFFSET eller TOOL WEAR OFFSET skaermen.

Offset nummeret, som drejestalsradius er opsat med, ber
svare til det offset nummer, som er specificeret med en T kode.

m For en T kode, referer til “T FUNKTION” (side 215).

When the automatic tool nose radius offset function, called by
the G41, G42 or G46 is used, it is necessary to set the tool
nose radius to the R column in either the ‘TOOL GEOMETRY
OFFSET or ‘TOOL WEAR OFFSET’ screen.

The offset number for which the nose radius is set should
correspond to the offset number which is specified in a T code.

m For a T code, refer to “T FUNCTION” (page 215).
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Hvis drejestalsradius er opsat i R kolonnen pa begge ‘TOOL
GEOMETRY OFFSET’ og ‘TOOL WEAR OFFSET’ skeermene, laves
offset med begge input data, hvilket resulterer i for stor eller for lille
skeering.

Specificering af Offset retning

Der findes kun tre retninger for offset. Offset til venstre set i
retningen af vaerktgjets bevaegelsesretning (G41) eller set il
venstre i retningen af veerktgjets beveegelsesretning (G42)
eller automatisk bestemmelse, baseret pa den teoretiske
drejestalsposition, og den programmerede veerkigjs
bevaegelsesretning (G46).

Nar den retningen som veerktgjsbanerne bar forskydes med, er
bestemt, skal den tilsvarende G kode indtastes i programmet.
Der hvor G koden bgr indtastes i et program og tilherende
forholdsregler, forklares i den fglgende sektion.

If the nose radius is set to the R column in both of the TOOL
GEOMETRY OFFSET’ and ‘TOOL WEAR OFFSET screens, offset is
made by both of the input data, causing excessive or insufficient
cutting.

Specifying Offset Direction

There are only three directions for offsets; offset to the left
viewed in the direction of tool advance (G41) or the right
viewed in the direction of tool advance (G42), or automatic
determination based on the imaginary tool tip position and the
programmed tool movement direction (G46).

When the direction the tool paths should be offset is
determined, enter the corresponding G code to the program.
The location where the G code should be entered in a program
and related cautions are explained in the following sections.

Skift af Absolut Koordinat Under Automatisk
Veaerktojsnaeseradiuskompensering

Switching Absolute Coordinate during Automatic Tool
Nose Radius Offset

Under automatisk veerktgjsnaeseradiuskompensering, kan man
med parameterindstillingen nedenfor skifte mellem at vise den
absolutte koordinat ved den imaginaere vaerktgjsspidsposition
(inklusive neeseradius) eller den programmerede position.

Nr. 1227.3

0: visning af imaginaer veerktgjsspidsposition (inklusive
veerktgjsnaeseradius) (standardindstilling)

1: programmeret position

During the automatic tool nose radius offset, whether
displaying the absolute coordinate by the imaginary tool tip
position (including nose radius) or by the programmed position
can be switched by the parameter setting below.

No. 1227.3

0: displaying the imaginary tool tip position (including tool nose
radius) (default setting)

1: programmed position
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Offset-retningen bestemt af G46

Direction of Offset Determined by G46

Hvis G41 og G42 kommandoerne bruges til at kalde
drejestalsradius offset funktionen, bestemmes offset-retningen
af den specificerede G kommando. Til sammenligning af disse
G kommandoer, bruges G46 kommandoen for at kalde
drejestalsradius offset funktionen, hvorved offset-retningen
bestemmes automatisk, fra den teoretiske drejestalsposition,
og bevaegelsesretningen, som det er vist i tabellen nedenfor.

If the G41 or G42 command is used to call up the tool nose
radius offset function, the direction of offset is determined by
the specified G command. In comparison to these G
commands, the G46 command is used to call up the tool nose
radius offset function in which the direction of offset is
automatically determined from the imaginary tool tip position
and the direction of movement in the manner indicated in the
table below.

Offset retning Teoretisk drejestalsposition Offset retning
Offset Direction Imaginary Tool Tip Position Offset Direction
Drejestalets bevaegel- Drejestalets bevagel-
sesretning sesretning
Tool Nose Moving @ @ @ @ @ @ @ Tool Nose Moving
Direction Direction
Hojre | Hajre Ven- | Ven- Hgjre Ven-
<r/\, Rioht | Right | STe stre X Right X stre -
9 9 Left | Left 9 Left
. Ven- Ven- . . Ven-
A X :?JL? X stre stre :f’][ﬁ :?J:ﬁ stre T:A
9 Left Left 9 9 Left
Ven- . . Ven- Ven- .
- stre Hojre | Hojre stre stre X Hojre X T
Y Right | Right Right
Left Left Left i _
. Flytning af ret
Flytning af ret- ning (teoretisk
ning (teoretisk Ven- Haire Ven- | Ven- | .o | Haire g e .
2 . R stre X I X stre stre ) | p drejestalsposi-
drejestalsposi- Right Right | Right | (] n: B fi
NN Left 9 Left Left 9 g tion: 5 til 8)
tion: 1 til 4) .
Moving Ven- Ven- Ven- Movmg
Direction stre stre | Hoire | Hajre X stre X Hojre « imaamar
(imaginary tip "> Right | Right Right (imaginary tool
o Left Left Left tip position: 5
position: 1 to 4) o8
Ven- Hajre | Hajre | Yom | VeM | \igire °9
v X stre X Ri tht Ri gjht stre stre Ri gjht V\j
Left Left Left )
. Ven- Ven- . . Ven-
e :?J:: stre stre :?J:ﬁ :?J[: X stre X d
- 9 Left | Left 9 9 Left
Haire Ven- Ven- Haire Ven- Ven-
N Ri Jht X stre X stre Ri Jht stre stre ";7
9 Left Left 9 Left Left

] BEMERK
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1. Kryds symbolet (x) indikerer at offset retningen, ikke kan
bestemmes udfra den programmerede retning af aksebevaegelser
og den teoretiske drejestalsposition.

2. Pilesymbolerne angiver retningen for vaerktgjsspidsens
(akse-)beveegelser. Symbolet ('), angiver for eksempel aksernes
(veerktgjsspidsens) bevaegelse i 45° retning.

3. Hvis veerktgjsspidsens (aksen) bevaegelsesretning er utydelig , og
kun kan bestemmes indenfor et bestemt bevaegelsesomrade ,
vises det med to pilesymboler med en bue, med prikker. Symbolet

(X7), indikerer, f.eks., at aksen (veerktgjsspids) flyttes i
bevaegelsesomradet fra 45° til 135°.

4. | offset tilstand, hvis offset retningen ikke kan bestemmes for en
bestemt blok, bruges offset retningen for den tidligere blok.

1. The cross symbol (x) indicates that the direction of offset cannot be
determined from the programmed direction of axis movement and
the imaginary tool tip position.

2. Arrow symbols indicate the direction of tool tip (axes) movements.
The symbol (), for example, indicates the axes (tool tip) move in
the 45° direction.

3. If the tool tip (axes) movement direction is indefinite and can be
determined only in a certain range, it is expressed by two arrow

symbols with arc in dots. The symbol (<), for example, indicates
that the axes (tool tip) move in the range from 45° to 135°.

4. In the offset mode, if the direction of offset cannot be determined
for a certain block, the direction of offset active for the previous
block is used.
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5. Huvis offset retningen ikke kan bestemmes for udferelse af opstart 5. If the direction of offset cannot be determined for the execution of

blokken, bestemmes den ved at bruge bevaegelsesretningen the start-up block, it is determined using the direction of
specifikeret i den naeste blok. Hvis offset retningen ikke kan movements specified in the next block. If the direction of offset
bestemmes, selv efter at have leest kommandoerne i den neeste cannot be determined even after reading the next block
blok, lzeses blokken efter den naeste blok. Nar offset retningen ikke commands, the block that follows the next block is read. When the
kan bestemmes, selv efter buffering af fem blokke, vises (P156) direction of offset cannot be determined even after buffering five
alarmbeskeden pa skeermen. blocks, an alarm message (P156) is displayed on the screen.

6. Alarmbeskeden (P157) vises, hvis offset retningen er modsatrettet, 6. An alarm message (P157) is displayed if the direction of offset is
i offset tilstand (undtagen ved modsatretning pga. G00). Bemeerk, reversed while in the offset mode (excepting for the reversal due to
at alarmen ikke opstar, hvis offset retningen er modsatrettet, for og G00). Note that an alarm does not occur if the direction of offset is
efter udfgrelse af G28, G30 og G53 blokkene, fordi offset reversed before and after the execution of the G28, G30, or G53
tilstanden annulleres midlertidigt, for udfgrelse af disse blokke. block because the offset mode is temporarily canceled for the

execution of these blocks.

1-2 Tekniske termer brugt i forklaring af den automatiske drejestalsradius offset funktion
Technical Terms Used in Explanation of Automatic Tool Nose Radius Offset Function

Annuller tilstand > oF
CancelMode  _ - —— 7 "_~
- Ve
—_— 7
TOffset tilstand Pid
7
Offset Mode _ < Opstart
7 Start-Up
V'3
—_ +Z
GA42 GO0 X_ Z_; e Opstart Start-up
m “Opstart (Automatisk Veerktajsnae- m “Start-Up (Automatic Tool Nose
seradiusforskydning)” (side 241) Radius Offset)” (page 241)
GO X _Z F et Offset tilstand Offset mode
X_Z_; m “Forskydningstilstand (Automatisk m “Offset Mode (Automatic Tool Nose
Veerktajsnaeseforskydning)” Radius Offset)” (page 243)
(side 243)
X_Z_;
G40 GO0 X_ Z_ ;5 ettt Annuller tilstand Cancel mode
m “annuller tilstand (Automatisk m “Cancel Mode (Automatic Tool
Veerktgjsnaeseforskydning)” Nose Radius Offset)” (page 244)
(side 244)
Opstart (Automatisk Vaerktgjsnaeseradiusforskydning) Start-Up (Automatic Tool Nose Radius Offset)

De farste blokke, hvor G41, G42 eller G46 kommandoerne er The first block in which the G41, G42 or G46 command is

specificeret, kaldes for opstart blokkene. specified is called the start-up block.
| opstartsblokken, udfares positioneringen, sa drejestalets In the start-up block, positioning is made so that the center of
centrum ligger ved lige vinkler imod aksebeveegelserne tool nose lies at right angles to the axis motion specified in the

specificeret i den neeste blok. next block.
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Eksempel 1: Example 1:
(Opstart)
" G4p (Start-Up)
/’ Afstanden skal veere storre
K end drejestalsradius.

42 X This distance must be larger :
< than the tool nose radius. G42(G46) G00 X100.0 Z20.0;
@ ® Startpunktet for den naeste blok GOT Z_ F o e

(X100.0, 220.0) :

Start Point of the Next Block
(X100.0, Z20.0)

20 Afstanden skal veere stgrre end
drejestalsradius.
This distance must be larger than the
tool nose radius.

Eksempel 2: Example 2:

GO0 X94.0 Z20.0; oveeeeeeeeeeeeeeeee e @
Gap  DX940.2200) G42(G46) G01 Z2.0 F_ jueevevereeeeeeeeceseesssesnessesanes @
(Opstart) X Z - ®
(Start-Up) S R T P T T T PP PP PP PP Y
Startpunktet for den naeste blok
Afstanden skal vaere starre  (x94.0, 72.0)
end drejestalsradius. Start Point of the Next Block
This distance must be larger (X94.0, 22.0)
than the tool nose radius. R
Eksempel 3: Example 3:
Afstanden skal veere storre
end drejestalsradius.
This distance must be larger
than the tool nose radius. ,
/
(Opstart) ,/
(Start-Up) 14 :
G4t GO0 X50.0 Z20.0; oo @
7/ (X50.0, Z20.0) G41 (G46) GO01 Z2.0 F_ e srssrrssrssssssssreranansannnan @
) A ®
Startpunktet for den naeste
blok(X50.0, Z2.0)
Start Point of the Next Block
(X50.0, Z2.0)

] BEM&ERK JnoTE

1. Opstartsblokken skal inkludere en aksebeveegelseskommando; 1. The start-up block must include an axis movement command; the
den kaldte afstand skal veere sterre end offsetmaengden called distance must be larger than the offset amount (tool nose
(drejestalsradius). radius).

2. Opstarten skal vaere specificeret i GO0 eller GO1 (linezer 2. The start-up must be specified in the GO0 or G01 (linear motion)
bevaegelse) tilstand. Specificer ikke opstarten i G02 eller G03 mode. Do not specify the start-up in the GO2 or GO3 mode. If the
tilstand. Hvis opstarten specificeres i en sadan tilstand, opstar der start-up is specified in such a mode, an alarm is generated, the
en alarm, den tilhgrende alarmbesked (P151) vises pa skeermen, corresponding alarm message (P151) is displayed on the screen

og maskinen stopper. and the machine stops operating.
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Forskydningstilstand (Automatisk
Vearktojsnaseforskydning)

Tilstanden, hvor den automatiske drejestalsradius offset
funktion, er gyldig efter opstart, kaldes for offset tilstand.

1. Opferslen ved offset retning (hajre, venstre) sendres ikke.
Veerktgjet flytter sig langs arbejdstykkets form, med naesen
i kontakt med formen.

Offset Mode (Automatic Tool Nose Radius Offset)

The mode in which the automatic tool nose radius offset
function is valid, after the start-up, is called the offset mode.

1. Behavior when the direction of tool offset (right, left) is not
changed
The tool moves along the workpiece shape with its nose in
contact with the shape.

Eksempel 1: Example 1:

G42(G46) G00 X70.0 220.0; .... @O (Opstart) (Start-up)
G01Z-200F_; ...t @
XBO.0; o ® Offset tilstand Offset mode
G03 X100.0 Z-30.0 R10.0; ... ... @
G012Z-450; ................. ®

DN Q X Z i ®

: 2\ @

(X100.0, Z-45.0)  (X100.0, Z-30.0)

(X80.0, Z-20.0)
(X70.0, Z-20.0)

] BEm&ERK

@)
(X700, 220.0)

] NoTE

1. | offset tilstand, er de felgende specificeringer ikke tilladt. Hvis
sadanne blokke eller M koder, er specificeret i et program, vil
det resultere i for stor eller for lille skaering. Det vil ogsa
resultere i for stort belastning af skeereveerktgj, som kan
skades.

« F.eks., gentagende specificering af fire eller flere blokke,
som ikke indeholder en aksebevaegelseskommando, men
kun en M, S eller T kode, eller en G04 opholdskommando.

* M koderne, hvor buffering ikke er tilladt: (M00, MO1, M02,
M30).

2. | den automatiske veerktgjs offset tilstand (G41, G42, G46),
ignoreres det, hvis den samme G kode, bruges til at kalde den
aktuelle automatisk drejestalradius offset tilstand.

3. Under G46 tilstand, er det muligt at &endre G kode tilstanden til
G41 eller G42. | denne aendring af G kode tilstanden, er det
ikke ngdvaendigt at tildele G40 kommandoen.

4. Specificer ikke G31 (udelad) kommandoen i automatisk
drejestalradius offset tilstand. Hvis en udelad kommando er
specificeret i den automatiske drejestalsradius offset tilstand,
vises (P608) alarmbeskeden pa skaermen.

5. Specificer ikke G koderne (G74, G75, G76), som kalder en
gentagelses cyklus, eller G koderne (G83, G85, G87, G89),
som kalder en hulbearbejdnings pakket cyklus, i den
automatiske drejestalsradius offset tilstand. Alarmbeskeden
(P155) vises, hvis en gentagelsescyklus eller en
hulbearbejdsnings pakket cyklus opkalse i den automatiske
drejestalsradius offset tilstand.

@ Ved opstart i offset tilstand, bliver to blokke, som indeholder en
aksebeveaegelses kommando buffered. Hvis blokke, som ikke
indeholder en aksebevaegelses kommando specificeres
gentagende bliver fire af sadanne blokke buffered.

1. Inthe offset mode, specification of the following is not allowed.
If such blocks or M code is specified in a program, it will cause
excessive or insufficient cutting. It will also cause overload to a
cutting tool to be damaged.

+ Continuously specified four or more blocks not containing an
axis movement command, but only with an M, S, or T code,
or G04 dwell command, for example.

* The M code (M00, M01, M02, M30) with which buffering is
not allowed.

2. In the automatic tool offset mode (G41, G42, G46), if the same
G code as the one specified to call up the present automatic
tool nose radius offset mode is specified again, it is
disregarded.

3. While in the G46 mode, it is possible to change the G code
mode to G41 or G42. In this changeover of the G code mode,
designation of the G40 command is not necessary.

4. Do not specify the G31 (skip) command in the automatic tool
nose radius offset mode. An alarm message (P608) is
displayed on the screen if a skip command is specified in the
automatic tool nose radius offset mode.

5. Do not specify the G code (G74, G75, G76) that calls up a
multiple repetitive cycle or the G code (G83, G85, G87, G89)
that calls up a hole machining canned cycle in the automatic
tool nose radius offset mode. An alarm message (P155) is
displayed if a multiple repetitive cycle or a hole machining
canned cycle is called up in the automatic tool nose radius
offset mode.

@ At the start-up or in the offset mode, two blocks that contain an
axis movement command are buffered. If blocks not
containing an axis movement command are specified
continuously, four such blocks are buffered.
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2. Opfersel, nar offset retningen (hgjre, venstre) sendres

Hvis offset retningen aendres i et program, dvs. Hvis G
koden der kalder drejestalsradius offset funktionen aendrer
sig mellem G41 og G42, vil drejestalet komme i kontakt
med arbejdsstykkets form, som er defineret i de to
sammenheaengende blokke, hvor G koden aendres fra G41
til G42, eller omvendt.

Eksempel 2:

@ -~
@

(X80.0, Z0)

/\ FORSIGTIG

|
AEndring af G kode tilstand mellem G41 og G42, ma ikke
specificeres i blokken efter opstart blokken.

2. Behavior when the direction of tool offset (right, left) is
changed
If the direction of tool offset changes in a program, i.e., if
the G code calling the tool nose radius offset function
changes between G41 and G42, the tool nose will come
into contact with the workpiece shape that is defined in the
two consecutive blocks where the G code changes from
G41 to G42, or vice versa.

Example 2:
G41 X90.0 Z0;
X80.0: oo @
(YT A D @

/\ cAUTION

Changing the G code mode between G41 and G42 must
not be specified in the block following the start-up the
block.

annuller tilstand (Automatisk
Veaerktojsnaeseforskydning)

G40 kommandoen specificeret i offset tilstand, annullerer
drejestalradius offset funktionen.

Tilstandsannulleringen starter fra slutpunktet for den blok der
kommer fgr G40 blokken. Drejestélets centrum ligger vinkelret
pa den veerktgjsbane der er programmeret i forhold til blokken.
Veerktgjet flyttes til slutpunktet af G40 blokken.

(Annuller tilstand) @@
(Cancel Mode) T

(X150.0, 2100.0)

Eksempel 1:

e i | Opstart
(P=—=
@] (X100.0 Z-50.0)
Eksempel 2:
@

(X150.0, Z100.0)

(X90.0 2-5.0)

Cancel Mode (Automatic Tool Nose Radius Offset)

The G40 command, specified in the offset mode, cancels the
tool nose radius offset function.

The cancel mode starts from the end point of the block that
precedes the G40 block. The center of the tool nose lies at
right angles to the tool path programmed in reference to block.
Tool moves to the end point in G40 block.

Example 1:

(G42) X100.0 Zz-50.0; @ (Annuller tilstand)
G40 G00 X150.0 Z100.0; .. @ (Cancel Mode)

Example 2:

(G42) X90.0 Z-5.0;
G40 GOO X150.0 Z100.0;...vv.eeeoeeeeeeeeeeeeeeeeeeeeeeeeeee )
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] NoTE

1.

| den automatiske drejestalsradius offset tilstand (G41, G42), skal
man ikke specificere den samme G kode, som blev specificeret til
at kalde den aktuelle offset tilstand igen. Hvis den samme G kode
er specificeret, udfgres positioneringen sa at drejestalet ligger
vinkelret pa veerktgjsbanen ved slutpunktet af blokken fgr denne,
pa samme made som i annullerings blokken. Derfor opstar der
uskarede eller oversnit dele, i blokken, hvor den samme G kode
(G41, G42), som den aktuelle gyldige, er specificeret i.

1.

In the automatic tool nose radius offset mode (G41, G42), do not
specify the same G code that has been specified to call the present
offset mode again. If the same G code is specified, positioning is
made so that the tool nose lies at the right angle to the tool path at
the end point of the preceding block, in the same manner as in the
cancel block. Therefore, uncuts or overcuts occur in the block in
which the same G code (G41, G42) as the one presently valid is
specified.

G42 U100.0 W-200.0

G42 specificeres i G42 tilstanden.
G42 is specified in the G42 mode.

G42

)

Annuller-blokken skal specificeres i GO0 eller GO1 (lineaer
beveegelse) tilstand. Det er ikke tilladt at specificere
annuller-blokken i GO2 eller GO3 cirkuleer interpolationstilstand.
Hvis den specificeres, vises der en alarmbesked (P151) pa
skaermen, og maskinen stopper.

Designation af “G40;” eller en automatisk drejestalsradius offset
annullerings kommando, forbundet med positionskommandoen, af
den aktuelle position, betyder ingen aksebevaegelser, nar man
designerer den automatiske drejestalsradius offset tilstand,
veerktgjet bliver ved startpunktet af annullerings tilstand og
aksebeveegelser for annullering, treeder ikke i kraft. | sddanne
tilfeelde, treeder annulleringsbeveegelser i kraft, nar kommandoen,
der kalder for aktuelle aksebeveegelser (bevaegelser pa den
samme flade, som bruges for de automatiske drejestalsradius
offset), specificeres naeste gang.
Hvis programmet slutter, uden aksebevasgelseskommandoer, efter
designering af annulleringskommandoer sasom “G40;”, som ikke
forarsager aktuelle bevaegelser, forbliver den automatiske
drejestalsradius offset tilstand aktiv. For at annullere den
automatiske drejestalsradius offset tilstand, i sddanne tilfeelde, er
det ngdvaendigt, at trykke pa |7 ] (RESET) tasten. Men, nar man
trykker pa | 7| (RESET) tasten, for at annullere den automatiske
drejestalsradius offset tilstand, kalder den ikke for
annulleringsbevaegelser.
For de aksebevaegelseskommandoer, som skal specificeres for
annullering af automatisk drejestalsradius offset tilstand, er det
ngdvaendigt, at specificere positioner andre end de aktuelle
positioner i GOO eller GO1 tilstand, sadan at aksernes faktisk
beveeger sig i udfgrelsen af annulleringskommandoen.
Forhold, hvor offset tilstanden annulleres:
» Udfgrelse af G40 kommandoen
* Den indledende tilstand etableret, nar streammen er sat til.
* Reset tilstand, der er trykket pa | /] (RESET).
» Program slutning. Programmet slutter nar M02 eller M30
kommandoerne udfares.
« Efter valg af vaerktgj nr. 0
Hvis veerktgj nr. 0 er specifikeret i en blok uden andre
kommandoer, ved slutpunktet af blokken der kommer fgr denne,
under den automatisk drejestalsradius offset tilstand, flyttes
drejestalsradius centrum til en position lodret i forhold til
beveegelsen i blokken fgr denne.

(G42)

(G42)

The cancel block must be specified in the GO0 or GO1 (linear
motion) mode. To specify the cancel block in the G02 or G03
circular interpolation mode is not allowed. If specified, an alarm
message (P151) is displayed on the screen and the machine
stops.

Designation of “G40;” or an automatic nose radius offset cancel
command associated with position command of the present
position, meaning no axis movements, when exiting the automatic
nose radius offset mode, the tool stays at the start point of cancel
mode and axis movements for cancellation do not take place. In
such cases, cancel movements take place when the command that
calls for actual axis movements (movements in the same plane as
used for the automatic nose radius offset) is specified next.

If the program ends without axis movement commands after the
designation of the cancel command such as “G40;” that does not
cause actual movements, the automatic nose radius offset mode
remains active. To cancel the automatic nose radius offset mode,
in such a case, it is necessary to press the | 7| (RESET) key.
However, pressing the | 7] (RESET) key to cancel the automatic
nose radius offset mode does not call for cancel movements.

For the axis movement commands to be specified for canceling the
automatic nose radius offset mode, it is necessary to specify the
position other than the present position in the GO0 or GO1 mode so
that axes actually move in the execution of the cancel command.

Conditions in which the offset mode is canceled:

+ Execution of the G40 command

+ The initial state established when the power is turned on.

* Reset state; the | 7] (RESET) key is pressed.

» Program end; the program ends when the M02 or M30
command is executed.

+ After selecting tool No. 0

During the automatic tool nose radius offset mode, if tool No. 0 is
specified in a block without any other commands, at the end point
of the block preceding this one the center of the tool nose radius
moves to a position perpendicular to the motion in the preceding
block.
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1-3 Generelle forholdsregler ved automatisk drejestalsradius offset funktion
General Cautions on Automatic Tool Nose Radius Offset Function

Hvis siden ligger pa endepunktet af skaering If Wall Lies at Endpoint of Cutting (Automatic Tool Nose
(Automatisk Vaerktejsnaseradiusforskydning) Radius Offset)

Hvis arbejdsstykke vaeggen ligger i en retning uafhaengigt af If the workpiece wall lies in a direction independent of the
veerktgjets beveegelsesretning som specificeret af direction of tool motion specified by the commands in the G40
kommandoerne i G40 blokken, skal man specificere block: Specify the workpiece wall's direction (workpiece
arbejdstykkevaeggens retning (arbejdsstykkeform) med shape) with vectors (I, K). Use incremental values for | and K
vektorerne (I, K). Brug tilveekstvaerdier, for | og K commands; the | command should be specified in radius.

kommandoerne; | kommandoen bgr specificeres i radius.

Veeg
Wall

(200,-30) Egentlige veerktgjsbevaegelseskommandoer
(G42) Actual Tool Motion Commands
G40 GO0 X200.0 Z-30.0 15.0 K-4.0;

Arbejdsstykket skeeres indtil drejestalet kommer i kontakt med veeggen.
The workpiece is cut until the tool nose comes into contact with the wall.

] BEm&RK ] NoTE

1. Specificerer adresserne | og K, i den samme blok, som den farste 1. Specify the addresses | and K in the same block as the first G40

G40, efter ast komme i offset tilstand. after entry into the offset mode.
» Gyldig » Ugyldig
Valid Invalid
G42X_Z_; G42X_Z_;

X Z ;
: Offset tilstand
Offset Mode

Offset tilstand :
Offset Mode G40 X _Z ;

Annuller tilstand

G4E) GOOX_Z | K_; Cancel Mode

G40 GO0X_Z | K_:

| I—
Ignoreret
Ignored
2. Hvis “I_ K_” ikke specificeres i G40 blokken, saettes 2. If“1I_K_"is not specified in the G40 block, the offset mode cancel
offset-tilstanden annulleringspunkt ved slutpunktet af den point is set at the end point of the preceding block; at this end
foregdende blok; ved dette slutpunkt ligger drejestalets centrum point, the tool nose center lies at right angles to the tool path
vinkelret pa den vaerktgjsbane der blev genereret med generated by the commands in the preceding block. This causes
kommandoerne i den foregdende blok. Dette medfarer et oversnit an overcut on the wall.
péa vaeggen.
G40 GO0 X_Z_; G40 GO0 X_Z_;
G40
(G42)

/

Oversnit opstar.
Overcuts occur.
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Eksempel:

1.

Beregning af veegretningen (Raemneform)

Example:

Calculating wall direction (blank workpiece shape)

80

30°

60°
+X A
L» + K

“I” veerdien, beregnes som vist nedenfor, baseret efter
illustrationen foroven.

_ 9100 -¢70

| = 5 -
Fordi det males i den positive retning pa X-aksen, bar
tildelingen veere “115.0".
Den naeste veerdi “K” beregnes som:
K=AC =15 x tan30° = 8.660
Fordi det méales i den negative retning pa Z-aksen, bar
tildelingen veere “K-8.66".

Da | og K kommandoer bruges til at definere vaeggens
retning, kan forholdet mellem siderne pa en trekant bruges
istedet for at beregne egentlige lzengder.

Forholdet mellem tre sider pa den trekant der er givet
ovenfor er kendt som:

A:B:C=2:1:3(=1.732)

Derfor skal angivelsen veere “11.732, K-1.0".
Kommandoerne | og K kan specificeres i begge metoder,
som beskrevet ovenfor.

G01Z-80.0:

. Value “I” is calculated as indicated below, based on the

illustration above.

_ ¢100-¢70
| = 5 -
Because it is measured in the positive direction on the
X-axis, the designation should be “115.0".
Next, value “K” is calculated as:
K=AC =15 x tan30° = 8.660

Because it is measured in the negative direction on the
Z-axis, the designation should be “K-8.66".

. Since | and K commands are used to define the direction of

the wall, the ratio between the sides of a triangle may be
used instead of calculating actual lengths.

The ratio of three sides of the triangle given above is known
as:

A:B:C=2:1:3(=1.732)

Therefore, the designation should be “11.732, K-1.0".

| and K commands may be specified in either method as
described above.

[1.73 K-1.0 Kan byttes om

G40 GO0 X200.0 250.0 115.0 K-8.66; ~—— 11.73 K-1.0 Interchangeable
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Eksempel: Example:
| p
)72
- //// ?@. Y
re - Ve 7 ‘I
- - V2 4
c2 (@ 4.~ -
J ~
7
— e
o - - 7
8l o 45\3/ ® >
s 3 ®)
LLV <« — —Hgj hastighed
Rapid Traverse
<——Skeeretilforsel
Cutting Feed
O1;
N1;
G50 S2000;
GO00 T0101;
G96 S180 M03;
X46.0 Z20.0 MO8; ....eeeeeeiieieeeee e @
(e 7.5 el 4 B I o 1 @ Tilgang til @ (opstart) Approach to @ (start-up)
X40.0 Z-2.0 FO.15; oo (® Offset tilstand Offset mode
Z=30.0; e @ Offset tilstand Offset mode
G40 GO0 U-1.0 Z20.0 I-1.0 K-1.0; .ccoeeenneeerrernnneens Escape (annuller tilstand) Escape (cancel mode)
1-1.0 1-1.0
Specificerer X komponenten af vek- Specifies X component of the vector
toren (-1 mm i X-akse retningen, i (=1 mm in the X-axis direction; in
radius) radius)
K-1.0 K-1.0
Specificerer Z komponenten af vek- Specifies Z component of the vector
toren (-1 mm i Z-akse retningen) (=1 mm in the Z-axis direction)
| og K kommandoerne indikerer The | and K commands indicate the
vaeg retningen. wall direction.
X150.0 2100.0 MQ9;
MO1;
K-1.0
45° 1
1-1.0
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Oversnit i automatisk drejestalsradius offset tilstand

Overcut in Automatic Tool Nose Radius Offset Mode

Skeering af en inderside af en bue, hvis radius er mindre
end drejestalsradius

Nar radius af den specificerede bue er mindre end
drejestalsradius, opstar der oversnit hvis veerktgjet er

1. Cutting an inside an arc whose radius is smaller than the

tool nose radius
When the radius of the specified arc is smaller than the tool
nose radius, overcutting will occur if the tool is offset on the

forskudt pa indersiden af buen, s& umiddelbart efter starten
af blokken fer denne (hvis der er hjgrne interpolations
bevaegelser, umiddelbart efter slutningen af bevaegelsen),
vises P153 alarmen pa skaermen, og maskinen stopper.

inner side of the arc, so immediately after the start of the
preceding block (if there is corner interpolation motion,
immediately after the end of that motion), alarm P153 will
be displayed on the screen and the machine will stop.

] NoTE

If a single block function is called during the execution of the
preceding block, the axes are fed to the end point of that block,
causing overcuts.

] BEM&ERK

Hvis der kaldes en enkeltblokfunktion under udfgrelsen af den
foregaende blok, fremfgres akserne til slutpunktet af den blok,
hvilket medfarer oversnit.

Drejestals centrum bane
Tool Nose Center Path

Alarmstop i enkeltblok stop drift
Alarm-Stop in a Single Block Stop

Operation
Maskinen stopper pga grund af alarmen.

Programmeret veerktgjsbane Machine Stops Due to the Alarm.

Programmed Tool Path

Hjornbeveegelse

/
) - - /\‘\ / Corner Motion

Bue med radius mindre
end drejestalet

Arc with Radius Smaller
than the Tool Nose
Oversnit opstar, hvis akserne bevaeger (

’

sig, som programmeret.
Overcuts occur if the axes move as \
programmed. \

2. Skeering af enrille, hvis bredde er smallere end bredden pd 2. Cutting a groove whose width is narrower than the width of
drejestalet tool nose
Da der opstar oversnit, hvis drejestalscentrum stien Since overcuts occur if the tool nose radius center path is
genereres i retningen modsat til banen specificeret i generated in the direction opposite to the path specified in
programmet, som fglge af automatisk drejestalsradius the program as the result of automatic tool nose radius
offset, opstar der en (P153) alarm, lige efter start af offset, an alarm (P153) occurs just after the start of the
blokken, som kommer fgr den som forarsager oversnit. Det block that precedes the one causing overcuts. The
tilsvarende alarmnummer vises, og maskinen stopper. corresponding alarm number is displayed and the machine

stops.

Alarmstop i enkeltblok stop drift
Alarm-Stop in a Single Block Stop Operation
Maskinen stopper pa
grund af alarmen.
Machine Stops
\Due to the Alarm.

N /,

Drejestals centrum bane
Tool Nose Center Path

Programmeret veerktgjsbane
Programmed Tool Path

Oversnit opstar, hvis aksen flytter sig som programmeret.
Overcuts occur if the axis move as programmed.
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3. Skeering af et bueformet trin, hvor hgjden er mindre en
drejestalets radius
Hvis skeering af et bueformet trin, hvis hgjde er mindre end
drejestalet, kaldes i et program, vil drejestalscentrum
banen der er genereret af drejestalsradius offset, muligvis
forarsage aksebevaegelser i retning modsat den
programmerede veerktgjsbaneretning.
| sddanne tilfeelde ignoreres den farste vektor, og veerkigjet
flyttes langs den lige linie til spidspunktet af den anden
vektor.
Selvom driften fortsaetter, uden at forarsage en alarm, er
der uskarede dele tilbage i arbejdsstykket.

3. Cutting an arc-shaped step whose height is smaller than
the tool nose radius
If cutting an arc-shaped step whose height is smaller than
the tool nose is called in a program, the tool nose center
path generated by the tool nose radius offset might cause
axis motion in the direction opposite to the programmed
tool path direction.
In such a case, the first vector is ignored and the tool
moves along the straight line to the tip point of the second
vector.
Although the operation is continued without causing an
alarm, uncut portion is left in the workpiece.

Veerktgjsbevaegelse langs en lige linie
Tool Motion Along a Straight Line

\

\

Drejestals centrum bane
Tool Nose Center Path

=

Programmeret veerktgjsbane
Programmed Tool Path

Iiue Uskaret del
rc 8
Uncut Portion

Ingen aksebevaegelseskommandoer bliver specificeret i to
eller flere blokke

Hvis ingen aksebeveegelseskommandoer er specificeret i
to eller flere sammenhasngende blokke, under offset
tilstand, kan der opsta oversnit, som indikeret nedenfor, da
buffering af to blokke ikke er muligt.

(G42 tilstand)

Q (G42 mode)
-
X30.0 Z-20.0; ............
@) X60.00eeeeeeeeeeeeeeen,
(X60.0, Z-25.0)(X60.0, Z-20.0) Z-25.0; 0o,

Q)
(X30.0, Z-20.0)
Oversnit (G42 tilstand)
Overcutting (G42 mode)
X30.0 Z-20.0;
X60.0..eoveeee
M_;
S_;
(X60.0, Z-25.0)(X60.0, 2720.0)T
@
(X30.0, Z-20.0) .
Z-25.0; e

Oversnit opstar som illustreret ovenfor. Dette er fordi
drejestalets centrum er positioneret, nar blokken fgr denne
[2] udfares, ved den rette vinkel til vaerktgjsbanen kaldt af
kommandoerne i reference til denne blok.

4. No axis motion commands being specified in two or more
consecutive blocks
If no axis motion commands are specified in two or more
consecutive blocks while in the offset mode, overcuts could
occur as indicated below since buffering of two blocks is not
possible.

Vaérktajsbaner forskydes korrekt pa grund af 2-bloks bufferfunktionen.
Tool paths are offset correctly due to the 2-block buffering function.

Ingen X eller Z-aksebevaegel-
seskommandoer i to eller flere
blokke.

No X- or Z-axis movement
commands in two or more
blocks.

Overcuts occur as illustrated above. This is because the
center of the tool nose is positioned, when the preceding
block [2] is executed, at the right angle to the tool path
called by the commands in reference to this block.
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1-4

Programeksempler (Automatisk vaerktgjsnaseradiusforskydning)

Sample Programs (Automatic Tool Nose Radius Offset)

Programeksempler som bruger den automatiske
drejestalsradius offset (G40, G41, G42, G46) er indikeret
nedenfor.

Referer til disse eksempler, nar du laver et program.

Examples of programs that use the automatic tool nose radius
offset (G40, G41, G42, G46) are indicated below.

Refer to these examples when creating a program.

Basisprogrammer (Automatisk
vaerktgjsnaseradiusforskydning)

Eksempel:
0.D. skaering med et O.D. skarevarktoj

Basic Programs (Automatic Tool Nose Radius Offset)

Example:
0O.D. cutting with an O.D. cutting tool

Annuller tilstand

Cancel Mode Z@,’
® IS
5) Offset tilstand” Opstart
Offset Mode Start-Up
- © 0%
S OF
by by
R5
35
C2
Annuller Q ,Q
tilstand /

Cancel Mode J

Offset tilstand /'
Offset Mode

< — - Hgj hastighed
Rapid Traverse

<«—— Skeeretilfgrsel
Cutting Feed

O1;

N1;

G50 S2000;
G00 T0101;
G96 S180 M03;

G42(G46) G00 X40.0 Z20.0 M08; Positionering ved @ (X40.0, Z20.0)

ved hgj hastighed (opstart)
Veerktgjet forskydes til hgjre i for-
hold til veerktgjets beveegelsesret-

ning.

GO1 Z2.0 F1.0; it Bevaegelse til @ ved fremfarings-
rate pa 1.0 mm/omdr

Z-30.0 FO.15; wooiiiiieieee e Bevaegelse til @ ved fremfarings-

rate pa 0.15 mm/omdr

G02 X50.0 Z-35.0 R5.0; Skeering til @ langs en cirkel med

en radius pa 5 mm i retningen med

uret
GO X9B.0; oooeeeeeeeee ettt Skeering til ® langs en lige linie
X102.0 Z=38.0; oveeeeeeieeeeeeeeee e Skeering til ® for at lade skaere-

veerktajet komme helt fri af arbejds-
stykket

Positioning at @ (X40.0, Z20.0) ata
rapid traverse rate (Start-up)

The tool is offset to the right in
reference to the direction the cutting
tool will advance.

Traveling to @ at feedrate of 1.0
mm/rev

Cutting to ® at feedrate of 0.15
mm/rev

Cutting to @ along a circle of 5 mm
radius in the clockwise direction

Cutting to ® along a straight line

Cutting to ® to allow the cutting tool
to be completely off the workpiece
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G40 GO0 Z20.0; ......oevureenerrrrrsnesssnsssse e ssanens
hed, for at treekke skeereveerktgjet
tilbage fra arbejdsstykket (annuller

tilstand)
X150.0 Z100.0 M09;
MO1;

Eksempel:
Planskaring og O.D. skaring med et O.D. skarevaerktoj

Example:

Annuller tilstand b
Cancel Mode [?’
@D === 7
=== Offset tilstand ,” Opstart
®\\ Offset Mode
4 Start-U
@ % p
2
[ ©
=) o @
= 3 Wis
i _ _ 2
L ®
30
50
/
G40 -7 /
_ )/
’ Ga2
/
/
@ ©2®
®

- 6N

< — — Hgj hastighed
Rapid Traverse

<«—— Skeeretilfarsel
Cutting Feed

o1,

N1;

G50 S2000;
G00 T0101;
G96 S180 M03;

G42 X45.0 220.0 M08; Positionering ved @ (X45.0,
Z20.0) ved hgj hastighed.
(opstart) Veerktgjet forskydes til
hgijre i forhold til veerktajets

bevaegelsesretning.

(1]

GO01 Z0 F1.0; Bevaegelse til @ ved fremfarings-

rate pa 1.0 mm/omdr

(2]

[3] G41 X0 F0.15; Skeering til @ ved fremfgrings-
rate af 0.15 mm/omdr

Da blokken indeholder G41,
bevaeger skeereveerktgjet sig til
positionen, hvor vaerktajspositio-

nen er forskudt til venstre.

G40 GO0 WT.0;...cceeeeeeeeiirerreereesnnnnnnsnereeesssnsanssnnsans Positionering ved @ ved hg;j

hastighed (annuller tilstand)

Positionering ved @ ved hgj hastig- Positioning at @ at a rapid traverse
rate to retract cutting tool from the
workpiece (Cancel mode)

Facing and O.D. cutting with in O.D. cutting tool

Positioning at @ (X45.0, Z20.0)
atarapid traverse rate. (Start-up)
The tool is offset to the right in
reference to the direction the
cutting tool will advance.

Moving to (2 at feedrate of 1.0
mm/rev

Cutting to ® at feedrate of 0.15
mm/rev

Since the block contains G41, the
cutting tool moves up to the
position where the tool position is
offset to the left.

Positioning at @ at a rapid
traverse rate (Cancel mode)
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G42 X38.0; ..ot

X150.0 Z100.0 M09;

MOT1;

@ Blokke [1], [2] og [3], kan specificeres, som indikeret nedenfor.

[1] X45.0 220.0;
(2]

[3] XOFO0.15;
] BEMERK

G41 G01 Z0 F1.0;

Positionering ved &) ved hgj
hastighed

Da blokken indeholder G42,
beveeger skeereveerktgjet sig op
til positionen, hvor vaerktgjspositi-
onen er forskudt til hgjre.

Skeering til ®) ved fremfarings-
rate pa 0.15 mm/omdr
Skeering til @ langs en lige linie

Positionering ved ® ved hgj
hastighed, for at treekke skeere-
veerktgjet tilbage fra arbejdsstyk-
ket (annuller tilstand)

Positionering ved @ (X45.0,
Z20.0) ved hgj hastighed

Positionering ved @ ved fremfg-
ringsrate pa 1.0 mm/omdr
(Opstart) Veerktgjet forskydes til
venstre i forhold til veerktgjets
beveegelsesretning.

Bevaegelse til @ ved fremferings-
rate pa 0.15 mm/omdr

] noTE

Positioning at ® at a rapid
traverse rate

Since the block contains G42, the
cutting tool moves up to the
position where the tool position is
offset to the right.

Cutting to () at a feedrate of 0.15
mm/rev
Cutting to @ along a straight line

Positioning at ® at a rapid
traverse rate to retract cutting tool
from the workpiece (Cancel
mode)

@ Blocks [1], [2], and [3] may be specified as indicated below.

Positioning at @ (X45.0, Z20.0)
at a rapid traverse rate
Positioning at (2 at feedrate of
1.0 mm/rev

(Start-up) The tool is offset to the
left in reference to the direction
the cutting tool will advance.

Cutting to ® at feedrate of 0.15
mm/rev

| dette program, selvom blok [2] kun specificerer Z-aksebevaegelser,

bevaeger X-aksen sig ogsa, da dette er opstart blokken.

Her bevaeger X-aksen sig i den negative retning af drejestalets radius.

Derfor skal man specificere X koordinatsvaerdien i blok [1], for at undga

forstyrrelser.

In this program, although block [2] specifies only Z-axis movement, the

X-axis also moves since this is the start-up block.

radius.

interference can be avoided.

Here, the X-axis moves in the negative direction by the tool nose

Therefore, specify the X coordinate value in block [1] so that



AUTOMATISK DREJESTALSRADIUS OFFSET

254

AUTOMATIC TOOL NOSE RADIUS OFFSET

Eksempel:

Affasning og I.D. skaering med et I.D. skaerevarktgj

o1,

N1;

G50 S2000;
G00 T0101;
G96 S180 MO03;

X48.0 Z20.0 M08;

G41 G01 Z2.0 F1.0;.....

X40.0 Z-2.0 F0.15;
2-62.0;
G40 G00 U-1.0 Z20.0;

X150.0 2100.0 M09;
MO1;

Example:

Positionering ved @ (X48.0, Z20.0)
ved hgj hastighed

Bevaegelse til @, med offset bevae-
gelse til venstre i forhold til veerkta-
jets bevaegelsesretning. (opstart)

] BEm&RK

Veerktojet bevaeger sig ogsé i X-akse
retningen, da veerktgjet forskydes til
venstre ved @.

Offset tilstand

Positionering ved &) ved hgj hastig-
hed, for at treekke skeereveerktgjet
tilbage fra arbejdsstykket (annuller
tilstand)

Ved startpunktet af annuller til-
stand, er centrum af drejestalets cir-
kel positioneret vinkelret pa den
programmerede bane i forhold til
blokken ved slutningen af @ af
blokken fgr denne.

Chamfering and 1.D. cutting with an I.D. cutting tool

] c2 @) -7 ~J
ﬁ_} < Fall
@S ——————————— bore
ol o ® < — — Hgj hastighed
% I - — Rapid Traverse
— <«— Skeeretilfgrsel

Cutting Feed

Positioning at @ (X48.0, Z20.0) ata
rapid traverse rate

Moving to @), including offset
motion to the left in reference to the
direction the cutting tool will
advance. (Start-up)

] noTE

The tool moves in the X-axis direction
also since the tool is offset to the left at

@.
Offset mode

Positioning at ® at a rapid traverse
rate to retract cutting tool from the
workpiece (Cancel mode)

At the start point of the cancel
mode, the center of the nose circle
is positioned right angle to the
programmed path in reference to
the block at the end @ of the
preceding block.
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Eksempel:

Bue — 0.D. — Bueskaring med et O.D. skarevaerktgj

(1]

Example:

‘ @ {
@i\@
R3 ,
j
= @ A s
R5 @@

O1;

N1;

G50 S2000;
G00 T0101;
G96 S180 MO03;

$90
$50

< — — Hgj hastighed
Rapid Traverse

<«—— Skeeretilfarsel
Cutting Feed

G42 (G46)

X40.0 Z20.0 MOS8; .....oveeeeeeiiieeee e Positionering ved @ (X40.0,

G42(G46) G01 Z0 F0.15;

G03 X50.0 Z-5.0 R5.0;
G01 Z-40.0;

X84.0;

G03 X90.0 Z-43.0 R3.0;

G40 G00 X100.0;............

Z20.0) ved hgj hastighed

Bevaegelse til @), med offset
beveegelse til hgjre i forhold til
veerktajets bevaegelsesretning
(opstart)

(] BEm&ERK

Arc = 0.D. — Arc cutting with an O.D. cutting tool

Positioning at @ (X40.0, Z20.0)
at a rapid traverse rate

Moving to @), including offset
motion to the right in reference to
the direction the cutting tool will
advance (Start-up)

] noTE

Veerktojet bevaeger sig ogsé i X-akse
retningen, da vaerktgjet forskydes til
hgjre ved @.

Offset tilstand

Positionering ved @ ved hgj
hastighed, for at treekke skeere-
veerktgjet tilbage fra arbejdsstyk-
ket (annuller tilstand)

Ved startpunktet for annuller
modus, anbringes centrum af
naesecirklen i en ret vinkel pa den
programmerede bane i forhold
blokken ([3] — [6]) ved slutpunk-
tet (® for den foregaende blok.

The tool moves in the X-axis direction
also since the tool is offset to the right

at .
Offset mode

Positioning at @) at a rapid
traverse rate to retract cutting tool
from the workpiece (Cancel
mode)

At the start point of the cancel
mode, the center of the nose
circle is positioned right angle to
the programmed path in
reference to the block ([3] — [6])
at the end point ® of the
preceding block.
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[2] X150.0 Z100.0 MO9Y; ..oooeiiiiiiiieeeeeiee e beveegelse til (8) ved hgj hastig- Moving to (8 at a rapid traverse
hed rate
MO1;
Hvis profilen begynder med en bue, som i dette eksempel, bar  If the profile begins with an arc, as in this example, the block
blokken der kommer far blokken, der definerer buen, bruges preceding the block that defines the arc should be used as the
som opstart blok. start-up block.
Ligesom hvis profilen slutter med en bue, bgr blokken hvor Similarly, if the profile ends with an arc, the block where the arc
buen er defineret, bruges som annullerings tilstand blokken. is defined should be used as the cancel mode block.
] BEM&ERK JnoTE
Hvis opstart eller annullering af drejestalet radius offset tilstanden er If start-up or cancel of the tool nose radius offset mode is specified in
specificeret i den forkerte blok, vil der efterlades uskarede dele. the wrong block, an uncut portion will be left.
For eksempel, hvis G42 (G46) kommandoen er specificeret i blok [1], For example, if the G42 (G46) command is specified in block [1], an
vil der efterlades uskarede dele. uncut portion will be left.
/
/
%
pstart
® @’ Start-Up
-
@ @
Uskaret del
Uncut Portion
Hvis G40 kommandoen er specificeret i blok [2], vil der efterlades If the G40 command is specified in block [2], an uncut portion will be
uskarede dele. left.
Annuller tilstand
Cancel Mode _ _
L
Uskaret del@
Uncut Portion

Generelle opstartsmgnstre opsummeres nedenfor. General start-up patterns are summarized below. Cautions to

Forholdsregler, som skal tages i betragtning, nar man laver et be taken into consideration when creating a program are
program, er specificeret for de relaterede vaerktgjsbaner. specified for the related tool paths.
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Eksempel:

Spandepatron arbejde (1) (drejestal radius: 0.4mm)

Example:

Ved starten af programmet, vil det

drejestalsposition generelt veere den
samme position.

Generally, at the start of a program, the

tip position are at the same position.

programmerede punkt og den teoretiske

programmed point and the imaginary tool

Teoretisk drejestalsposition
Imaginary Tool Tip Position

G00

,Qtartpunkt

’

7 Start Point

/
’

7

G42(G46),, | centrum af drejestalet, veere placeret
7/

/7
’

7/
GO1 G42 (G46) .

vinkelret pa baen, som genereres af
kommandoen i den naeste blok.

At the end of this start-up block, the
center of the tool nose is positioned
at a point which is at a right angle
to the path to be generated by the
commands in the next block.

Ved slutningen af denne opstart blok, vil

Programmeret punkt (ved opstart)
Programmed Point (at Start-Up)

Nar man tager vaerktgjsbevaegelser i opstart blokken under betragtning,
tillad en afstand, som svare til, eller er stgrre end drejestalets radius, sa
at skeereveerktgjet ikke vil ramme imod arbejdsstykket.

Taking into account tool motion in the start-up block, allow a distance
that is equal to, or larger than the tool nose radius so that the cutting tool
will not be hit against the workpiece.

Eksempel:

Spaendepatron arbejde (2) (drejestal radius: 0.4mm)

Chuck work (1) (Tool nose radius: 0.4 mm)

O1;

N1;

G50 S2000;

G00 T0101;

G96 S150 M03;

G42(G46) X50.0 Z3.0 M08;
GO01Z-30.0 FO.15;.ccmmieiieeeeeeieeeeeeeee s

Example:

Farste tilgang ved hgj hastighed
First approach at a Rapid Traverse Rate

| 950

Anden

tilgang ved en hurtigere skaerehastighed

Second Approach at a Faster Cutting Feedrate

not be

Tillad en afstand, som svarer til, eller er starre
end drejestalets radius, sadan at skeerevaerktgjet
ikke rammer imod arbejdsstykket.

Allow a distance that is equal to, or larger than
the tool nose radius so that the cutting tool will

hit against the workpiece.

Chuck work (2) (Tool nose radius: 0.4 mm)

O1;

N1;

G50 S2000;

GO0 T0101;

G96 S150 M03;

G42(G46) X50.0 Z20.0 MOS; .....ccoevecenmmeererrcnnnnnnns @
GOT Z3.0F1.0; e ®
Z-30.0 F0.15;
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Eksempel:

Pinolarbejde (drejestal radius: 0.4mm)

Example:

Center work (Tool nose radius: 0.4 mm)

O1;
N1;
©) S Forste tilgang ved hgj hastighed ggg ?g?g?’
'/ First Approach at a Rapid Traverse Rate ;
600, G96 S150 MO3;
+ Anden tllgang er Ved en hUI’tlgere 23.0 M08; ..............................................................
! skeerehastighed. Denne blok bruges | X50.0;
som opstart. G42(G46) G01 X30.0 F1.0; ..
@' @ Second Approach at a Faster Z-30.0 FO15;. e
Cutting Feedrate; This block is used :
G42 (G46) as the start-up.
Go1
G01 j
@ ; ,
® Tillad en afstand, som svarer il, eller er stgrre
3 end drejestalets radius, sadan at skeereveerktojet
% ikke rammer imod arbejdsstykket.
Allow a distance that is equal to, or larger
I QP_'_ than the tool nose radius so that the cutting
tool will not be hit against the workpiece.
Eksempel: Example:
Planskaring (1) (drejestal radius: 0.4mm) Facing (1) (Tool nose radius: 0.4 mm)
O1;
’
Y N1;
G41 (G46) /! G50 S2000;
GOO/' G00 T0101;
/ G96 S150 M03;
04 G41(G46) X56.0 Z0;
3 U Tillad en afstand, som svarer til, eller er starre end GO1 X20.0 FO.15; woreeeeeeieeeeeeeeeeeeeeeeeee e
R drejestalets radius, sadan at skaereveerktigjet ikke :
GO1 rammer imod arbejdsstykket.

Allow a distance that is equal to, or larger than the
tool nose radius so that the cutting tool will not be
hit against the workpiece.

$50

)
Eksempel: Example:
Planskaring (2) (drejestal radius: 0.4mm) Facing (2) (Tool nose radius: 0.4 mm)
O1;
2 N1;
Tillad en afstand, som svarer til, G41G((§5146) Gog-* G5b $2000:
eller er stgrre end drejestalets ! ’
radius, sadan at skaereveerktgjet / G00 T0101;
ikke rammer imod arbejdsstykket. /_\ 4 G96 S150 M03;
Allow a distance that is equal to, ~_ . @S JNO) X56.0 Z20.0; oot O)
or larger than the tool nose radius G41(G46) G01 Z0 F1.0}u.ucueereeeccsereeeseeeessenssanns @
so that the cutting tool will not be Go1 ) ’
hit against the workpiece. XSQ.O FO.15; e ®
3 1O |
-
®
Eksempel: Example:
Planskaring (3) (drejestal radius: 0.4mm) Facing (3) (Tool nose radius: 0.4 mm)
] BEM&ERK JnoTE

| dette eksempel, kraever positionering ved opstart blokken, hjgrne
interpolationsbeveegelse.

In this example, positioning in the start-up block requires corner
interpolation motion.
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Programmet bar bruge G41 (G46) kommandoen, istedet for G42 (G46)  The program should use the G41 (G46) command, instead of the G42

kommandoen brugt i “Spaendepatron arbejde (1) (drejestal radius: (G46) command used in “Chuck work (1) (Tool nose radius: 0.4 mm)”.
0.4mm)”.
O1;
Tillad en afstand, som svarer til, eller er starre N1;
end to gange drejestalets radius, sadan at G50 S2000:
skeereveerktgjet ikke rammer imod ’
arbejdsstykket. G00 T0101;
Allow a distance that is equal to, or larger than G96 S150 M03;
two times the tool nose radius so that the G41(G46) X56.0 Z20.0 MOS;..........coevverrerrrerernnnes @
cutting tool will not be hit against the workpiece. GO1 Z0 FA.05 e @)
,;’/ Ved S|utningen af denne Opstart XSQO F015, ......................................................... @
G41 (G46) - blok, er centrum af drejestalet .
Goo,” positioneret vinkelret pa banen
R der er genereret af kommandoen i
@ Got @*N,' den nzeste blok. S& indsaettes
4 hjgrne interpolation beveegelse,
sa at drejestalet, kommer i kontakt
3 med veerktgjsstien frembragt af
kommandoen i den nzeste blok.
GO1 ) At the end of this start-up block,
Hjernbeveegelse| |the center of the tool nose is
) Corner Motion positioned at a point which is at a
< right angle to the path generated
by the commands in the next
® block. Then, corner interpolation
motion is inserted so that the tool
nose comes into contact with the
tool path generated by the
commands in the next block.
Eksempel: Example:
Affasning (1) (drejestal radius: 0.4mm) Chamfering (1) (Tool nose radius: 0.4 mm)
o1;
©) Go1 (2 N1:
GO1 G50 S2000;
gaa (G0, G00 T0101;
c1 _ & G96 S150 M03;
3 \o G42(G46) X46.0 Z1.0; ....ooeeeimeee e e @
< A S GO1 X50.0 Z-1.0 FOA5; oorvvooooeeoeeeeeeeeee @
O Z-30.0% oo ®
FORSIGTIG: Veerktgjsneesen nar et punkt :
lavere end det programmerede punkt.
CAUTION: Tool nose comes to a point lower
than the programmed point.
Eksempel: Example:
Affasning (2) (drejestal radius: 0.4mm) Chamfering (2) (Tool nose radius: 0.4 mm)
O1;
! N1;
| G50 S2000;
‘ G00 T0101;
@l @ Y G96 $150 M03;
G01 G42(G46) G01 X46.0 F1.0; ....oovveeernerneersnenne @
G01 X50.0 Z-1.0 FO.15; .oiioeeeieeeeeeeeeieee @
C1 Z=30.0; e ®
3 :
w0
=

@

FORSIGTIG: Veerktgjsneesen nar et punkt
lavere end det programmerede punkt.
CAUTION: Tool nose comes to a point lower
than the programmed point.
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Eksempel:

Affasning (3) (drejestal radius: 0.4mm)

Go1 @
GO1

Example:

Eksempel:

Affasning (4) (drejestal radius: 0.4mm)

Chamfering (3) (Tool nose radius: 0.4 mm)

of1;
G42 (G46) 2 .
G0, N1;
/ G50 S2000;
GO00 T0101;
G96 S150 M03;
G ;
@ co® G42(G46) X46.0 Z20.0 MOS; ..ovvveeeeeeeeeeeeeeeeeeer
| { Tillad en afstand, som svarer til, eller er stgrre end G01Z1.0F1 O, ......................................................
drejestalets radius, sadan at skeerevaerktgjet ikke X50.0 Z-1.0 FO.15; .ooroieee e
rammer imod arbejdsstykket. Z=30.0; e
Allow a distance that is equal to, or larger than the :

tool nose radius so that the cutting tool will not be hit
against the workpiece.

Example:

1

| G42 (G46)
! GO0

Tillad en afstand, som svarer til, eller er stgrre end to
gange drejestalets radius, sadan at skeerevaerktgjet ikke
rammer imod arbejdsstykket.

Allow a distance that is equal to, or larger than two times
the tool nose radius so that the cutting tool will not be hit
against the workpiece.

(OX K
N1;
G50 S2
G00 TO
G96 S1

Chamfering (4) (Tool nose radius: 0.4 mm)

000;
101;
50 M03;

G42(G46) X60.0 Z2.0; ........occeereernerene e
GO01 X44.0 F1.0;5 oo,
X50.0 Z-1.0 FO.15; ..o
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Anbefalede programeksempler (automatisk Recommended Example Programs (Automatic Tool
drejestalsradius offset) Nose Radius Offset)
Eksempel: Example:
Tilgang — O.D. skaring (drejestal radius: 0.4 mm) Approach — 0.D. cutting (Tool nose radius: 0.4 mm)
spandepatron arbejde Chuck work
0o1;
N1;
G50 S2000;
5 Farste tilgang ved hgj hastighed. GO0 T0101;
c41 G41 opstart blok G96 S150 MO3;
G001 First Approach at a Rapid G41 X70.0 Z1.0 MOSB; .......ooreeereereereeseesenenns @
Traverse Rate; G41 Start-Up GO1 X50.0 F1.0; cooveiieicieeeeee e @

~ Block GA2Z-30.0 FOAB: oo ®
o) f
o1 EGOO kan bruges.)

GO00 may be used.)

(G41
() el D -
® (GO1 Anden tilgang er ved en hurtigere

(2) skaerehastighed. G41 offset tilstand
blok. Specificer altid denne blok.

[t
Second Approach at a Faster Cutting
Feedrate; G41 Offset Mode Block.
—QP—' Always specify this block.

Det programmerede punkt og den teoretiske
drejestalsposition, er den samme position.
The programmed point and the
imaginary tool tip position are at the
same position.

Specificer G42 kommandoen Drejestalsradius, kan ignoreres. Tillad

—

$50

i denne blok. en minimum afstand, sadan at
Specify the G42 command in skaereveerktgjet ikke vil ramme imod
this block. arbejdsstykket.

Tool nose radius may be ignored.
Allow a minimum distance so that the
cutting tool will not be hit against the

workpiece.
Eksempel: Example:
Tilgang — Fladeskzaering (drejestal radius: 0.4 mm) Approach — Facing (Tool nose radius: 0.4 mm)

o1;

Anden tilgang N1,

G42 Offset tilstand @ G50 S2000;

Second Approach G00 T0101:

G42 Offset Mode , G96 S150 M03:

\ G42 X52.0 Z20.0 MOS8; .........meeeeeeeeceeecee e @
G42 ./ |Forste tilgang ved hgj hastighed. (10K 0 = T TR ®
0" |G42 opstart blok GA1 XO FOAS; evvrrenrrrevesssssssssssssssssssssssssseees ®
G42) , First Approach at a Rapid Traverse .

2301 //' Rate; G42 Start-Up Block G4:0 W1.0;

O @ Drejestalsradius, kan ignoreres. Tillad en
) minimum afstand, sadan at skaereveerktgjet

@ ikke vil ramme imod arbejdsstykket.
Tool nose radius may be ignored.
Allow a minimum distance so that the
cutting tool will not be hit against the
workpiece.

y
Det programmerede punkt og den teoretiske
1T ©) drejestalsposition, er den samme position.
The programmed point and the imaginary tool tip
position are at the same position.

Specificer G41 kommandoen i denne blok.
Specify the G41 command in this block.

$50
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Example:
Approach — Chamfering — 0.D. cutting (Tool nose

radius: 0.4 mm) Chuck work

Eksempel:
Tilgang — Affasning — O.D. skaring (Drejestal radius:

0.4 mm) spandepatronarbejde

O1;
N1;
G50 S2000;
y _ ] ] G00 T0101;
~_| giqste tlltga:tnglvsd hgj hastighed. G96 S150 MO3;
ca1 - opsian bo . GA41 X60.0 Z1.0 MOS; ...covvrrnmeeeerssssrneeesssssseneneeees @
3Go ¥ First Approach at a Rapid G . )
f Traverse rate; G41 Start-Up 01 X46.0 F1.0; oooeiiiieiieeee e
/! Block G42 X50.0 Z-1.0 FO.15; ... ®
/ Z=30.0; e @
@ @ Anden tilgang er ved en :
@ (G42,G01) hurtigere skeerehastighed. G41
G42 offset tilstand blok
Second Approach at a Faster
Cutting Feedrate; G41 Offset
Mode block
o FORSIGTIG: Ved skaftarbejde,
g skal man vaere opmaerksom pa
mulig forstyrrelse mellem
skeereveerktgj og centrum hvis
afbejdsstykket er smat.
— - - CAUTION: In shaft work, pay
Specificer G42 Tillad mellemrum pa 1 || careful attention to possible
kommandoen i mm. Denne veerdi interference between the
denne blok. forsimpler beregning. cutting tool and the center if
Specify the G42 Allow 1 mm clearance; ||ihe workpiece is small
command in this this value makes :
block. calculations simple.
Eksempel: Example:
Fladeskaring — Affasning — O.D. skaering (drejestal Facing » Chamfering — O.D. cutting (Tool nose radius:
radius: 0.4 mm) 0.4 mm)
O1;
O
Q G50 S2000;
G00 T0101;
/,// o G96 S150 M03;
/,/"/ //G42 G42 X152.0 Z20.0 MOS8; ........ccoomeeeeeeemmeee e @
/,// , L0 I s N SRR @
4 G41 X100.0 FO.15; ..couvverereerrnnriserasesssasessssenes ®
J .. GO0 G42 G00 X146.0 Z1.0;......ovveemrirmrrrrressnee e @
- GO1 G01 X150.0 Z-1.0;

$150

G40 G00 X200.0 Z30.0 M09;
MO5;
M30;
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Hjorne interpolation bevaegelses eksempler i automatisk

drejestalsradius offset tilstand

] BEMERK

Corner interpolation motion examples in automatic tool
nose radius offset mode

] NoTE

Startpunktet i opstartbevaegelsen varierer alt efter den teoretiske
drejestalsposition.

The start point in the start-up motion varies depending on the
imaginary tool tip position.

<——Programmeret veerktgjsbane < - —-Egentlig veerktgjsbane (Drejestalscentrum)

<«——Programmed tool paths < — -Actual tool paths (nose radius center)

Hjarne vinkel
Corner Angle

Opstart (G40 — G42)
Start-Up (G40 — G42)

| den samme offset til-
stand (G42)
In the Same Offset
Mode (G42)

Offset tilstand a@ndret
(G42 —» GM)
Offset Mode Changed
(G42 - G41)

Annuller tilstand
(G42 — G40)
Cancel Mode
(G42 = G40)

1° Til 90°
1° to 90°

90°

90° til 180°
90° to 180°

180°

180¢° til 270°
180° to 270°

270°

270¢° til 360°
270° to 360°

360° il (0°)
360° to (0°)
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<«——Programmeret vaerktgjsbane <« - -Egentlig veerktgjsbane (Drejestalscentrum)
<«——Programmed tool paths <« — —Actual tool paths (nose radius center)

Hjorne vinkel
Corner Angle

Opstart (G40 — G42)
Start-Up (G40 — G42)

| den samme offset til-
stand (G42)
In the Same Offset
Mode (G42)

Offset tilstand a&ndret
(G42 - G41)
Offset Mode Changed
(G42 — G41)

Annuller tilstand
(G42 - G40)
Cancel Mode
(G42 — G40)

0° til 1°
0°to 1°
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Veerktajskanten ender ikke i et skarpt punkt, men er let
afrundet, og derfor afviger vaerktgjsnaesens spids reelt en
smule fra det punkt, der antages, nar programmet skrives. Ved
manuel beregning af forskydningsdataene og ved skift af
veerktgjsnaese kan man fa det programmerede punkt (den
imagineere veerktgjsnaese) til at falde sammen med
skeeringspunktet.

Hvis et program skrives uden at tage hensyn til
drejestalsradius, opstar der oversnit eller undersnit. Da det er
muligt at beregne meengden pa oversnit og undersnit, kan et
arbejdsstykke udfgres i de dimensioner der er specificeret pa
deltegningen, ved at oprette programmer hvor offset-masngden
er inkluderet.

Metoden til at flytte de programmerede veerktgjsbaner som
beskrevet ovenfor, kaldes manuelt drejestalsradius offset.

m Oversnit (for megen skeering) og underskeering (utilstraekkelig
skaering) er beskrevet under “AUTOMATISK DREJESTALSRA-
DIUS OFFSET” (side 233).

1. Funktionen til at beregne offset-maengden automatisk er den
automatiske drejestalsradius offset.

2. Neesten alle skeereveerktgjer har afrundede veerktgjsspidser,
hvor radiusen varierer blandt de forskellige typer og indsatser.
Desuden varierer de ngdvendige offset-maengder afhaengigt af
veerktgjsbanemgnstrene.

For at feerdiggere arbejdsstykket til de dimensioner der er
specificeret pa deltegningen, skal offset-veerdien beregnes
korrekt fra drejestalsradius og vaerktgjsbanemanstrene. Det er
derfor ngdvendigt at programmererne forstar princippet for den
manuelle drejestalsradius offset.

3. Da der er flere veerktgjsmanstre der vil blive brugt til
bearbejdning, og da de skifter fra bruger til bruger, er det ikke
muligt at forklare dem alle i denne manual. Den forklaring der
er givet i dette kapitel, koncentrerer sig om de grundlseggende
veerktgjsmegnstre, samt advarsler der skal tages i betragtning
ved programmering, sddan at laeserne vil kunne opna en
grundlaeggende kendskab til den automatisk drejestalsradius
offset-funktion.

Because the tool edge does not come to a sharp point, but is
slightly rounded, the point of the tool nose actually engaged
with cutting differs slightly from the point assumed for writing a
program. By calculating the offset data manually and shifting
the tool nose, the programmed point (imaginary tool nose) can
be made to coincide with the cutting point.

If a program is written without taking into consideration the tool
nose radius, overcuts or uncuts occur. Since it is possible to
calculate the overcut and uncut amount, a workpiece can be
finished to the dimensions specified on the part drawing by
creating the program where the offset amount is included.

The method to offset the programmed tool paths in the manner
as indicated above is called the manual tool nose radius offset.

m For overcuts (excessive cutting) and undercut (insufficient cut-
ting), refer to “AUTOMATIC TOOL NOSE RADIUS OFFSET”
(page 233).

1. The function to automatically calculate the offset amount is the
automatic tool nose radius offset.

2. Almost all the cutting tools have rounded tool tip whose radius
varies among the type of the cutting tools and inserts. In
addition, the necessary offset amount varies according to the
tool path patterns.

To finish the workpiece to the dimensions specified on the part
drawing, the offset amount must be calculated correctly from
the tool nose radius and tool path patterns. Therefore, the
programmers are required to understand the principle on the
manual tool nose radius offset.

3. Since there are a number of tool patterns which will be used for
actual machining and they will differ among users, it is not
possible to explain all of the tool patterns in this manual. The
explanation given in this chapter is concentrated on the basic
tool path patterns along with the cautions to be taken into
consideration for programming so that the readers will be able
to acquire basic knowledge of the automatic tool nose radius
offset function.

241 Offset for Stigende Skeaering og Affasning
Offset for Taper Cutting and Chamfering

Metode for Varktgjsradiusforskydning

Tool Nose Radius Offset Method

| O.D. skaering er @' og @' offset-positioner fra @) og @ nar
drejestalsradius tages i betragtning.

@

N\

80

15

950

Z0

I Uskaret del
Uncut Portion

In O.D. cutting, @' and @' are offset positions from @ and @
when taking nose radius into consideration.

X50.0 Z0; i
X80.0 Z-15.0;
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Beregn offset data (Xc, Zc) og leegge denne offset til det

originale program (D og @) for at eliminere den uskarne del.

@v
Zc \

]
)

I 1.D. skeering er @' og @' offset-positioner fra @ og @ nar
drejestalsradius tages i betragtning.

Z0

@

3

<
<

rs

054

@

$50

[ Uskaret del
Uncut Portion

Beregn offset data (Xc, Zc) og lsegge denne offset til det

originale program (D og @) for at eliminere den uskarne del.

3 Z0

<
-« >

@u
Xe A A
Zc' <

e

$54

@u

$50

Proceduren der bruges til at beregne Xc og Zc forklares
nedenfor.

Calculate the offset data (Xc, Zc) and add this offset to the
original program (D and @) to eliminate uncut portion.

X(50.0 = 2 X XC) Z0; oo, @
X80.0 Z(=15.0 = ZC); vveveveeeeeeeeeeeeeeeee e @

In 1.D. cutting, @' and @' are offset positions from @ and @
when taking nose radius into consideration.

XB54.0 Z0; .o ®
X50.0 Z-3.0; ..cocviiiiiiiiiiii ©)

Calculate the offset data (Xc, Zc) and add this offset to the
original program () and (®) to eliminate uncut portion.

X(54.0 + 2 X XC) Z0;vvveeeeeeeeeeeeeeeeeeeeeeeeeee. @
X50.0 Z(=3.0 = ZC); rveeeereeeeereeeeeeeeeeeee e @

The procedure used to calculate Xc and Zc is explained below.

Beregning af Vaerktgejsradiusforskydning

Calculating Tool Nose Radius Offset Data

1. Uskaret del
Den ekstra bevaegelse der kraeves, langs en akse, for at
eliminere uskarne dele kaldes offset data eller ekstra
skaereomfang.
Her folger de diagrammer og formler der bruges til at
beregne offset data Xc og Zc der kraeves for at eliminere
uskarne dele.

1. Uncut portion
The additional movement along an axis required to
eliminate uncut portions is called the offset data or
additional cutting amount.
The following shows the diagrams and formulas used to
calculate the offset data Xc and Zc required to eliminate
uncut portion.
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<0.D. Stigende Skzring>

Rn: Drejestalsradius ZANN
Xc: Offset Data, X-Akse h
Zc: Offset Data, Z-Akse
0: Stigningsvinkel, Malt fra Z-Aksen

+X Xc

\
N i -
\

S 6]

<0.D. Taper Cutting>

Rn:  Tool Nose Radius

Xc: Offset Data, X-Axis

Zc: Offset Data, Z-Axis

0: Taper Angle, Measured
from the Z-Axis

f
o)

L

Beregner Xc og Zc
o Offset data i X-akse retningen
Xc=2Zc x tan® = (Rn — a) x tan6
= Rn x {1 —tan(6/2)} x tan6: Formel 1
o Offset data i Z-akse retningen
Zc =Rn —a=Rn - Rn x tan(6/2)
=Rn x {1 — tan(6/2)}: Formel 2

m Offset data beregnet med formel 1 og 2 opsummeres i
tabellen i “Datatabel for Veerktgjsradiusforskydning”
(side 278) i dette kapitel.

<I.D. Stigende Skaring>

+X

AN
e
Rn

Calculating Xc and Zc
o Offset data in the X-axis direction

Xc =2Zc x tan® = (Rn — a) x tan6

=Rn x {1 —tan(6/2)} x tan6: Formula 1
¢ Offset data in the Z-axis direction

Zc =Rn -a=Rn-Rn x tan(6/2)

= Rn x {1 —tan(6/2)}: Formula 2

m The offset data calculated using the formulas 1 and 2 is
summarized in the table in “Tool Nose Radius Offset Data
Table” (page 278) in this chapter.

<I.D. Taper Cutting>

Rn: Drejestalsradius

Xc: Offset Data, X-Akse

Zc: Offset Data, Z-Akse

0: Stigningsvinkel, Malt fra Z-Aksen

Beregner Xc og Zc
o Offset data i X-akse retningen

Xc =Zc x tan6

=Rn x {1 —tan(6/2)} x tan6: Formel 1
o Offset data i Z-akse retningen

Zc =Rn —-a=Rn-Rn x tan(6/2)

= Rn x {1 — tan(6/2)}: Formel 2

m Offset data beregnet med formel 1 og 2 opsummeres i
tabellen i “Datatabel for Vaerktgjsradiusforskydning”
(side 278) i dette kapitel.

Oversnit del

Den ekstra beveegelse der kraeves, langs en akse, for at
eliminere oversnit dele kaldes offset data eller ekstra
skaereomfang.

Her falger de diagrammer og formler der bruges til at
beregne offset data Xc og Z'c der kraeves for at eliminere
oversnit.

Rn:  Tool Nose Radius

Xc: Offset Data, X-Axis

Zc:  Offset Data, Z-Axis

0: Taper Angle, Measured
from the Z-Axis

Calculating Xc and Zc
o Offset data in the X-axis direction
Xc =Zc x tand
=Rn x {1 —tan(6/2)} x tan6: Formula 1
o Offset data in the Z-axis direction
Zc=Rn-a=Rn-Rn x tan(6/2)
= Rn x {1 —tan(6/2)}: Formula 2

m The offset data calculated using the formulas 1 and 2 is
summarized in the table in “Tool Nose Radius Offset Data
Table” (page 278) in this chapter.

. Overcut portion

The additional movement along an axis required to
eliminate overcut portions is called the offset data or
additional cutting amount.

The following shows the diagrams and formulas used to
calculate the offset data Xc and Z'c required to eliminate
overcutting.
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<0.D. Stigende Skzering>

+X
T_, +Z
Rn: Drejestalsradius
Xc: Offset Data, X-Akse
Z'c: Offset Data, Z-akse (Ekstra Skeereomfang)
Zc: Forskydningsdata for Vinkel 6
(Data i Forskydningsdatatabel)
0: Stigningsvinkel, Malt fra Z-Aksen

Beregning af Xc og Z'c
o Offset data i X-akse retningen

<0.D. Taper Cutting>

Rn:  Tool Nose Radius
Offset Data, X-Axis

=N
X
o

Zc: Offset Data, Z-Axis
(Additional Cutting Amount)
Offset Data for Angle 6

(Data in Offset Data Table)

0: Taper Angle, Measured
from the Z-Axis

Calculating Xc and Z'c
e Offset data in the X-axis direction

Xc=Zc x tan®

=Rn x {1 — tan(6/2)} x tan6: Formel 1
Offset data i Z-akse retningen
Z'c=Rn+a=Rnx{1+tan(6/2)}: Formel 2
eller

Z'c=2 xRn-Zc: Formel 2'

] BEMERK

Brug formel 2' til at beregne offset data, for at bruge offset data
tabellen.

m Offset dataen Xc, der blev udregnet med formel 1, og den
midlertidige offset data Zc, der bruges til at beregne offset
data Z'c med formel 2', opsummeres i tabellen i “Datatabel
for Veerktgjsradiusforskydning” (side 278) i dette kapitel.

<I.D. Stigende Skaring>

Rn: Drejestalsradius
Xc: Offset Data, X-Akse
Z'c: Offset Data, Z-akse (Ekstra Skeereomfang)
Zc: Forskydningsdata for Vinkel 6

(Data i Forskydningsdatatabel)

0: Stigningsvinkel, Malt fra Z-Aksen o

L.

Xc =Zc x tan6

=Rn x {1 —tan(6/2)} x tan6: Formula 1
Offset data in the Z-axis direction
Z'c=Rn+a=Rnx{1+tan(6/2)}: Formula 2
or

Z'c =2 x Rn - Zc: Formula 2'

] NoTE

To use the offset data table, use the formula 2' to calculate the
offset data.

m The offset data Xc, calculated using formula 1, and the
temporary offset data Zc, used for calculating the offset
data Z'c by formula 2' are summarized in the table in “Tool
Nose Radius Offset Data Table” (page 278) in this chap-
ter.

<I.D. Taper Cutting>

Rn:  Tool Nose Radius
Xc: Offset Data, X-Axis

NI Z'c: Offset Data, Z-Axis
(Additional Cutting Amount)
Zc:  Offset Data for Angle 6
» o (Data in Offset Data Table)
LY 0 0: Taper Angle, Measured
- - from the Z-Axis

Beregning af Xc og Z'c
o Offset data i X-akse retningen

Calculating Xc and Z'c
o Offset data in the X-axis direction

Xc =2Zc x tand

=Rn x {1 — tan(6/2)} x tan6: Formel 1
Offset data i Z-akse retningen
Z'c=Rn+a=Rnx{1+tan(6/2)}: Formel 2
eller

Z'c =2 x Rn - Zc: Formel 2'

] BEMERK

Brug formel 2' til at beregne offset data, for at bruge offset data
tabellen.

m Offset dataen Xc, der blev udregnet med formel 1, og den
midlertidige offset data Zc, der bruges til at beregne offset
data Z'c med formel 2', opsummeres i tabellen i “Datatabel
for Veerktgjsradiusforskydning” (side 278) i dette kapitel.

Xc =Zc x tan6

=Rn x {1 —tan(6/2)} x tan6: Formula 1
Offset data in the Z-axis direction
Z'c=Rn+a=Rnx{1+tan(6/2)}: Formula 2
or

Z'c=2xRn-Zc:Formula 2'

] NoTE

To use the offset data table, use the formula 2' to calculate the
offset data.

m The offset data Xc, calculated using formula 1, and the
temporary offset data Zc, used for calculating the offset
data Z'c by formula 2' are summarized in the table in “Tool
Nose Radius Offset Data Table” (page 278) in this chap-
ter.
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Forskydningsretning og beregning af koordinatverdier
for Vaerktejsnaeseradiuskompensering

Tool Nose Radius Offset Direction and Calculation of
Coordinate Values

Retning for Vaerktgjsradiusforskydning

Den programmerede form opnas hvis den det teoretiske
drejestal bevaeges langs den bane der er indikeret af den
prikkede linie.

] BEMERK

Tool Nose Radius Offset Direction

The programmed shape is obtained if the imaginary tool nose
moves along the path indicated by the dotted lines.

] NoTE

| de felgende diagrammer, repraesenterer “A” O.D. skeering mens “B”
repreesenterer |.D. skaering.

In the following diagrams, “A” represents O.D. cutting while “B”
represents |.D. cutting.

< Offset Retning

<= Offset Direction
1-A
1-B
4-A
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Beregning af Koordinat Vaerdier

For at opna koordinat veerdier for de individuelle akser, nar
drejestalsradius er Rn = 0.8.

Calculating Coordinate Values

To obtain the coordinate values of the individual axes when the
tool nose radius is Rn = 0.8.

6=40° Rn=0.8

1-A
Punkt X Z
a 50.0
b 60.0 -5.96

Point X Z
a 50.0
b 60.0 -5.96

Xc og Zc findes i offset data tabellen:
Punkt c:

Xc =0.4269 ~ 0.427

X =50.0 - (2 x0.427) = 49.146
Punkt c (X49.146, Z0)

Punkt d:

Zc =0.5088 ~ 0.509

Z=-5.96 - 0.509 = -6.469

Punkt d (X60.0, Z-6.469)

Xc and Zc are found in the offset data table:
Point c:

Xc =0.4269 ~ 0.427

X=50.0-(2x0.427) = 49.146

Point ¢ (X49.146, Z0)

Point d:

Zc =0.5088 ~ 0.509

Z =-5.96 — 0.509 = -6.469

Point d (X60.0, Z-6.469)

6=30° Rn=0.8

Punkt X Z
a 50.0 0
b 43.08 -6.0
Xc og Zc findes i offset data tabellen:
Punkt c:
Xc=0.3381~0.338
X=150.0 + (2 x 0.338) = 50.676
Punkt ¢ (X50.676, Z0)
Punkt d:
Zc = 0.5856 ~ 0.586
Z=-6.0 - 0.586 = -6.586
Punkt d (X43.08, Z-6.586)
2-A
Punkt X z
a 50.0 -10.0
b 68.65 -30.0

Zc findes i offset data tabellen:
Zc =0.6226 ~ 0.623

Point X Z
a 50.0 0
b 43.08 -6.0
Xc and Zc are found in the offset data table:
Point c:
Xc=0.3381 ~ 0.338
X=50.0 + (2 x0.338) =50.676
Point ¢ (X50.676, Z0)
Point d:
Zc =0.5856 ~ 0.586
Z=-6.0 - 0.586 = -6.586
Point d (X43.08, Z—6.586)
06=25° Rn=0.8
Point X Z
a 50.0 -10.0
b 68.65 -30.0

Zc is found in the offset data table:
Zc =0.6226 ~ 0.623
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Punkt c: Point c:
Z=-10.0-0.623 =-10.623 Z=-10.0-0.623 =-10.623

Punkt ¢ (X50.0, Z-10.623) Point ¢ (X50.0, Z-10.623)
Punkt d: Point d:

Z=-30.0-0.623 =-30.623 Z=-30.0-0.623 = -30.623
Punkt d (X68.65, Z-30.623) Point d (X68.65, Z-30.623)

Xc findes i offset data tabellen:
Xc =0.2398 ~ 0.240

Punkt c:

X=50.0 - (2 x 0.240) = 49.52
Punkt ¢ (X49.52, Z0)

2-B
06=38° Rn=0.8
Punkt X Z Point X Y4
a 50.0 -10.0 a 50.0 -10.0
b 34.38 -20.0 b 34.38 -20.0
Zc findes i offset data tabellen: Zc is found in the offset data table:
Zc =0.5245 ~ 0.525 Zc =0.5245 ~ 0.525
Punkt c: Point c:
Z=-10.0-0.525 =-10.525 Z=-10.0-0.525 =-10.525
Punkt ¢ (X50.0, Z-10.525) Point ¢ (X50.0, Z-10.525)
Punkt d: Point d:
Z=-20.0-0.525=-20.525 Z=-20.0-0.525 =-20.525
Punkt d (X34.38, Z-20.525) Point d (X34.38, Z-20.525)
3-A
0=20° Rn=0.8
Punkt X Z Point X Z
a 50.0 0 a 50.0 0
b 60.92 -15.0 b 60.92 -15.0

Xc is found in the offset data table:
Xc =0.2398 ~ 0.240

Point c:

X =50.0 — (2 x 0.240) = 49.52
Point ¢ (X49.52, Z0)
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Punkt d:
X =60.92 - (2 x 0.240) = 60.44
Punkt d (X60.44, Z-15.0)

Point d:
X =60.92 - (2 x 0.240) = 60.44
Point d (X60.44, Z-15.0)

6=40° Rn=0.8

3-B
Punkt X Z
a 50.0 0
b 33.22 -10.0
Xc findes i offset data tabellen:
Xc =0.4269 ~ 0.427
Punkt c:
X =50.0 + (2 x0.427) = 50.854
Punkt ¢ (X50.854, Z0)
Punkt d:
X =33.22+ (2 x0.427) = 34.074
Punkt d (X34.074, Z-10.0)
4-A
ch
Punkt X Z
a 50.0 -10.0
b 62.98 -20.0

Point X Z
a 50.0 0
b 33.22 -10.0
Xc is found in the offset data table:
Xc =0.4269 ~ 0.427
Point c:
X =50.0 + (2 x0.427) = 50.854
Point ¢ (X50.854, Z0)
Point d:
X =33.22+(2x0.427) = 34.074
Point d (X34.074, Z-10.0)
06=33° Rn=0.8
Point X Z
a 50.0 -10.0
b 62.98 -20.0

Xc og Zc findes i offset data tabellen:
Punkt c:

Zc =0.5630 ~ 0.563
Z=-10.0-0.563 = -10.563

Punkt ¢ (X50.0, Z-10.563)

Xc and Zc are found in the offset data table:
Point c:

Zc =0.5630 ~ 0.563

Z=-10.0-0.563 =-10.563

Point ¢ (X50.0, Z-10.563)
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Punkt d: Point d:

Xc =0.3656 ~ 0.366 Xc =0.3656 ~ 0.366

X =62.98 (2 x 0.366) = 62.248 X =62.98 (2 x 0.366) = 62.248
Punkt d (X62.248, Z-20.0) Point d (X62.248, Z-20.0)

4-B
6=55° Rn=0.8
Punkt X Zz Point X Z

a 50.0 -10.0 a 50.0 -10.0

b 35.72 -15.0 b 35.72 -15.0
Xc og Zc findes i offset data tabellen: Xc and Zc are found in the offset data table:
Punkt c: Point c:
Zc =0.3835~0.384 Zc=0.3835~0.384
Z=-10.0-0.384 =-10.384 Z=-10.0-0.384 =-10.384
Punkt c (X50.0, Z-10.384) Point c (X50.0, Z-10.384)
Punkt d: Point d:
Xc =0.5477 ~ 0.548 Xc =0.5477 ~ 0.548
X=35.72 + (2 x 0.548) = 36.816 X=3572+ (2 x0.548) = 36.816
Punkt d (X36.816, Z-15.0) Point d (X36.816, Z-15.0)

5-A
\a 40°
a
Z'c
/@ Xc
d 9=40° Rn=0.8
Punkt X Z Point X Z
a 50.0 -10.0 a 50.0 -10.0
b 24.82 -25.0 b 24.82 -25.0

Zc og Xc findes i offset data tabellen:

Zc =0.5088 ~ 0.509

Punkt c:

Zc=2xRn-Zc =2x0.8-0.509 =1.091
Z=-10.0-1.091 = -11.091

Punkt ¢ (X50.0, Z-11.091)

Zc and Xc are found in the offset data table:
Zc =0.5088 ~ 0.509

Point c:

Z'c=2xRn-2Zc =2x0.8-0.509 =1.091
Z=-10.0-1.091 =-11.091

Point ¢ (X50.0, Z-11.091)
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Punkt d:

Xc =0.4269 ~ 0.427

X =24.82-(2x0.427) = 23.966
Z=-250-(2xRn)=-25.0-1.6=-26.6
Punkt d (X23.966, Z-26.6)

2Rn

Point d:

Xc = 0.4269 ~ 0.427
X =24.82 — (2 x 0.427) = 23.966
Z=-250-(2xRn)=-250-16=-266
Point d (X23.966, Z-26.6)

5-B Xc
4R
Punkt X Z
a 50.0 -10.0
b 61.54 -20.0

Zc og Xc findes i offset data tabellen:
Zc = 0.5856 ~ 0.586

Punkt c:
Z'c=2xRn-Zc=2x0.8-0.586
=1.014

Z=-10.0-1.014 =-11.014

Punkt ¢ (X50.0, Z-11.014)

Punkt d:

Xc =0.3381~0.338

X=61.54 + (2 x0.338) = 62.216
Z=-20.0-(2xRn)=-20.0-1.6=-21.6
Punkt d (X62.216, Z-21.6)

6-A
Punkt X Z
a 50.0 -10.0
b 40.0 -17.14

Zc findes i offset data tabellen:
Zc =0.5478 ~ 0.548

Punkt c:

Zc=2xRn-Zc=2x0.8-0.548 =1.052
=-10.0 - 1.052 = -11.052
Punkt ¢ (X50.0, Z-11.052)

06=30° Rn=0.8
Point X Z
a 50.0 -10.0
b 61.54 -20.0

Zc and Xc are found in the offset data table:
Zc = 0.5856 ~ 0.586

Point c:

Z'c=2xRn-Zc=2x0.8-0.586

=1.014

Z=-10.0-1.014=-11.014
Point ¢ (X50.0, Z-11.014)

Point d:

Xc = 0.3381 ~ 0.338
X =61.54 + (2 x 0.338) = 62.216
Z=-20.0-(2xRn)=-20.0-16=-21.6
Point d (X62.216, Z-21.6)

0=35° Rn=0.8
Point X Z
a 50.0 -10.0
b 40.0 -17.14

Zc is found in the offset data table:
Zc =0.5478 ~ 0.548

Point c:

Z'c=2xRn-Zc=2x0.8-0.548 = 1.052
=-10.0 - 1.052 = -11.052
Point ¢ (X50.0, Z-11.052)
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Punkt d:

Z=-17.14-1.052 =-18.192
Punkt d (X40.0, Z-18.192)

Punkt X Z
a 50.0 -10.0
b 60.0 -15.0

Zc findes i offset data tabellen:
Zc = 0.4686 ~ 0.469

Punkt c:
Z'c=2xRn-Zc

=2x0.8-0.469=1.131
Z=-10.0-1.131=-11.131
Punkt ¢ (X50.0, Z2-11.131)

Punkt d:

Z=-15.0-1.131=-16.131
Punkt d (X60.0, Z-16.131)

Point d:
Z=-17.14-1.052 =-18.192
Point d (X40.0, Z-18.192)

e 0=45° Rn=08

Point X Y4
a 50.0 -10.0
b 60.0 -15.0

Zc is found in the offset data table:
Zc = 0.4686 ~ 0.469

Point c:

Z'c=2xRn-Zc
=2x0.8-0.469=1.131
Z=-10.0-1.131=-11.131
Point ¢ (X50.0, Z-11.131)

Point d:
Z=-15.0-1.131=-16.131

Point d (X60.0, Z-16.131)

2-2 Programeksempel (Manuel Vaerktgjsnaeseradiusforskydning)
Example Program (Manual Tool Nose Radius Offset)

Eksempel:

0.D. og I.D. skaering

960
6140
925

<Uden at tage hensyn til drejestalsradius>

<Without taking into consideration the tool nose radius>

O1;
N1;

G50 S2000;..........

G00 T0101;
(G96 S180 M03;

X46.0 220.0 MO08;
G01 Z0 F1.0;

X20.0 F0.15; .......
G00 X34.0 21.0; ..

G01 X40.0 Z-2.0;

Example:
0.D. and I.D. cutting

< - - - Hgj hastighed
Rapid Traverse

<«—— Skeeretilfarsel
Cutting Feed

<Drejestalsradius = 0.4 mm>
<Tool nose radius = 0.4 mm>
O1;

N1;

G50 S2000;

G00 T0101;
G96 S180 MO3;

X46.0 Z20.0 MO08;
G01 Z0 F1.0;

X20.0 FO.15;

G00 X33.532 71.0;
GO01 X40.0 2-2.234;
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A 1 SRR @ . Z-15.0;

KA2.879; et . X42.094;

X60.0 Z=20.0; oooeeeeeieee e O] X60.0 Z-20.169;
GO0 X200.0 Z100.0;...cceeeeeeeeeececceeeree e G00 X200.0 Z100.0;
MO1; MO1;

N2; N2;

G50 S2500; .. e iu