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» Tato originalni pfirucka s pokyny byla oficialné vydana
spole¢nosti Mori Seiki.

» Obsah této pfiru¢ky podléha zménam bez pfedchoziho
upozornéni v disledku vylep$eni stroje nebo samotné
prirucky. Proto méjte na paméti, Ze mezi obsahem pfirucky a
skuteénym strojem se mohou vyskytovat drobné odliSnosti.
Zmény v provozni pfiruce jsou provadény prostfednictvim
revidovanych vydani, ktera jsou navzéjem odliSena
zménénym Cislem provozni pfirucky.

» Pokud byste objevili néjakou nesrovnalost mezi obsahem
této pFirucky a skute€nym strojem, nebo pokud vam bude
néktera ¢ast pfiruCky nejasna, kontaktujte spoleénost Mori
Seiki a pfed pouzitim stroje si nejasnosti nechte vysvétlit.
Spolecnost Mori Seiki nebude odpovédna za jakékoliv Skody,
které vzniknou v pfimém nebo nepfimém dusledku pouziti
stroje, aniz by se uzivatel pokusil o objasnéni nejasnych
skutecnosti.

» VSechna prava vyhrazena: reprodukce této provozni
pFirucky v jakékoliv formé, at’' uz kompletni nebo ¢aste¢na,
neni povolena bez pisemného souhlasu firmy 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.

Vyrobek, ktery vam bylo dodan (stroj a pfisluSenstvi),
byl vyroben v souladu se zakony a normami, které jsou
platné v dané zemi nebo oblasti. Proto jej neni mozné
exportovat, prodat nebo prestéhovat na misto v jiné
zemi, kde plati odliSné zakony nebo normy.

Export tohoto vyrobku podléha vystaveni povoleni
vladou exportujici zemé. Povoleni ziskate u prislusné
vladni agentury.

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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O stroji
About Machine

<Prohlaseni o shodé se smérnicemi EC>
Spolecnost Mori Seiki prohlasuje, Ze tento produkt dodavany
do Evropy je navrzen a zhotoven v souladu s nasledujicimi
pozadavky.
1. Smérnice EC
Aktualni smérnice 2006/42/EC pro strojni zafizeni
Aktualni smérnice 2004/108/EC pro elektromagnetickou
kompatibilitu
Aktualni smérnice 2006/95/EC pro nizkonapétova zafizeni

2. Standardy EN

EN ISO 12100-1

EN ISO 12100-2

EN 50370-1

EN 50307-2

EN 60204-1

EN 12417
<Obecné>
Tento stroj byl navrzen a vyroben s pomoci nejmodernéjSich
technologii za u¢elem obrabéni obrobkl pomoci obrabécich
nastroju. Tento stroj je v souladu s obecné uznavanymi
bezpecnostnimi pfedpisy, normami a technickymi parametry
platnymi v okamziku vyroby. Tento stroj je vhodny pro manualini
a automaticky provoz.
<Nastroje>
Tento stroj je schopen pouZzivat bézné nastroje jako jsou frézy,
vrtaky, zavitniky a vyvrtavaci ty€e, pfipadné i soustruznické
noze (ve volitelném provedeni). Pfed pouzitim brusnych

nastroju nebo specialnich nastroji kontaktujte firmu Mori Seiki.

<Materialy>

Tento stroj je ur€eny pro obrabéni kov(, pryze a plastd. Nebyl
zamysSlen pro obrabéni takovych materiall jako je hof¢ik, uhlik,
keramika a dfevo. Pfed pouzitim téchto material( kontaktujte

firmu Mori Seiki.

<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 12417
<Basis>
This machine was designed and built using state-of-the-art
technology for the purpose of machining workpieces with
cutting tools. 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 tools such as milling
cutters, drills, taps, and boring bars, and turning tools (option).
Contact Mori Seiki before using grinding tools or special 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.



O této prirucce
About this Manual

Uchovaveijte tuto pfirucku na zfeteln& oznaceném misté, aby
k ni byl v pfipadé potfeby snadny pfistup.

Pokud by vam néktera z ¢asti pfirucky nebyla jasna,
kontaktujte servisni oddéleni spole¢nosti Mori Seiki.

V pfipadé ztraty nebo poSkozeni pfirucky kontaktujte
servisni oddéleni spole¢nost Mori Seiki nebo svého
distributora.

Obsah této pFirucky se mize ménit bez pfedchoziho
upozornéni na zakladé vylepseni stroje.

VSechna prava vyhrazena: reprodukovani této pfirucky s
pokyny v jakékoli formé& neni povoleno bez pisemného
souhlasu spole¢nosti Mori Seiki.

Se strojem jsou kromé této pfiru¢ky dodavany dalsi rizné
pFirucky a dokumenty. UloZte je v blizkosti stroje, aby byly k
dispozici k rychlému nahlédnuti.

Dulezita bezpecnostni opatfeni jsou uvedena v ¢asti “PRO
BEZPECNY PROVOZ STROJE”. Nez zagnete délat
jakékoliv ukony souvisejici se strojem, pfectéte si tuto
kapitolu.

V pfiru€ce se pouziva nasledujici formatovani Cisel:
Oddélovac tisicu: “,” (Carka)
Desetinny oddélovac: “.” (tecka)

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)



Definice signalovych slov
Signal Word Definition

A\ NEBEZPEGI

Oznacuje bezprostiedné hrozici nebezpeénou situaci,
ktera povede k umrti nebo tézkému zranéni, pokud se ji
nevyhnete.

A VYSTRAHA

]
Oznacuje potencialné hrozici nebezpeé€nou situaci, ktera

by mohla vést k amrti nebo tézkému zranéni, pokud se ji
nevyhnete.

/\ UPOZORNENI

|
Oznacuje potencialné hrozici nebezpeé€nou situaci, ktera

miuze vést k lehkému zranéni nebo poskozeni stroje,
pokud se ji nevyhnete.

[ 1 Nedodrzovani bezpe€nostnich opatfeni (vystrah,
varovani a upozornéni) povede k nebezpecim
uvedenym v lomenych zavorkach [ ], ke zranénim
nebo poruse stroje.

(] PozNAMKA

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

Oznacuje polozky, které musi byt vzaty v avahu.
Q:J Oznacuje polozky, které by mély byt pouzity jako referenéni
odkazy.
@ Oznacuje tipy.
Priklad:
Oznaduje priklady pouzité v programu.

Indicates items that must be taken into consideration.

Q:J Indicates items to be referred to.

@ Indicates hints.

Example:
Indicates program-applied examples.
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1 PRO UZIVATELE A NADRIZENE PRACOVNIKY

FOR USERS AND SUPERVISORS

1. Obsahu této pfiru¢ky musi dokonale porozumét jak
operator stroje, tak i jeho nadfizeny. Ulozte si tuto pfirucku
v blizkosti stroje, aby byla vzdy snadno k dispozici.

2. Zabrarite obsluze stroje osobami, které nemaiji dostateénou
zakladni znalost obrabécich stroju, jejich udrzby nebo
programovani. Spole¢nost Mori Seiki nebude odpovédna
za pfipadné nehody.

3. Stanovte nejvhodnéjsi nastaveni.

4. Operatofi nesmi ménit nebo modifikovat stroj bez
pfedchozi konzultace se spole€nosti Mori Seiki.
Spole¢nost Mori Seiki nebude odpovédna za pfipadné
nehody.

5. Zajistéte odpovidajici bezpe€nostni opatfeni jak s ohledem
na stroj, tak i provozni personal.

6. Personal pracujici s obrabécim strojem musi byt
dostate¢né vySkolen jesté pfed zapocetim obsluhy. Vstup
do blizkosti stroje musi byt znemoznén v8em, ktefi nemaji
dostate¢né bezpecnostni Skoleni.

7. Tento stroj by mél byt pouzivan osobami s normalnim
senzorickym vnimanim a bez télesného postizeni. Neni
schvalen k pouziti osobami s implantovanym
zdravotnickymi zafizenimi, jako jsou kardiostimulatory.

Vlastni provoz stroje je na vyhradni odpovédnosti uzivatele.

8. Stroj neni mozné exportovat, prodat nebo prestéhovat na
misto v jiné zemi, kde plati odliSné zakony nebo normy.

1.

Understand the contents of this manual thoroughly. Store
this manual close to the machine to enable easy reference
whenever necessary.

Do not allow persons who lack basic knowledge of the
machine or sufficient training to perform operation,
maintenance or programming of the machine. Mori Seiki is
not liable for accidents.

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.

Provide operators with sufficient training and education
prior to operation. Prohibit anyone without sufficient safety
training from entering the plant and vicinity of the machine.

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.

Do not export, resell or relocate to a destination with
different laws or standards.
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2 BEZPECNOSTNi UPOZORNENiI PRO OPERATORY

PRECAUTIONS FOR OPERATORS

1.

Pfed pouzivanim nebo programovanim stroje, nebo pfed
provadénim udrzby si dukladné prostudujte pFiruc¢ky pro
obsluhu a dokonale pochopte jejich obsah.

Tento stroj by mél byt pouzivan osobami s normalnim
senzorickym vnimanim a bez télesného postizeni. Neni
schvalen k pouziti osobami s implantovanym
zdravotnickymi zafizenimi, jako jsou kardiostimulatory.

Vlastni provoz stroje je na vyhradni odpovédnosti uzivatele.

Pfed uvedenim stroje do chodu musite podstoupit potfebné
Skoleni a vycvik.

Proto pfedpokladejte, ze nékteré ukony jsou nemozné,
pokud neni v pfiru€ce uvedené, zZe je provest lze.
Operatofi by nikdy neméli spoustét, provadét udrzbu nebo
programovat stroj pod vlivem alkoholu nebo drog. Nikdy
neprovozujte, neprovadéjte udrzbu nebo programovani
stroje pod vlivem léka, které mohou zpusobovat ospalost
nebo sniZzenou koncentraci.

Upravte si bezpeénym zpUisobem odév a vlasy.
[Zachyceni]

Operatofi musi neustéle pouzivat ochrannou obuv, ochranu
zraku a bezpecénostni pfilbu.

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 OCHRANA PRED VZNIKEM POZARU
FIRE PREVENTION

___________________________________________________________________________________________________________________|
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.

Nedodrzeni nékterych nasledujicich vystrah mize zplsobit
pozar nebo poskozeni stroje. Spole¢nost Mori Seiki nebude
odpovédna v zadném pfipadé za pozar zafizeni, pokud
nebude dusledkem zavady stroje.

1. P¥i obrabéni pomoci fezné kapaliny

¢ Jako zakaznik si vyzadejte bezpecnostni list materialu
MSDS (MATERIAL SAFETY DATA SHEET) pfimo od
vyrobce fezné kapaliny a pouzivejte feznou kapalinu bez
jakychkoliv 4€inkt chemikalii na stroj. Velmi peclivé si
prostuduijte pfipadné vlivy na lidské télo a zpusob
skladovani, ktery je v MSDS popsan.

o Pfed zapocletim automatického provozu stroje
zkontrolujte objem fezné kapaliny v nadrzi a v pfipadé
potfeby ji doplrite. V pfipadé nedostatecného pfivodu
fezné kapaliny do mista obrabéni se obrabéna soucéast
zahteje v dusledku nedostateéného chlazeni a to mize
zpUsobit pozar.

2. Pfiobrabéni s pouzitim hoflavé fezné kapaliny

(nedoporuceno)

* Nepouzivejte hoflavou feznou kapalinu, napfiklad na
bazi oleje, protoze predstavuje vysoké riziko pozaru,
ktery se mlize rozSifit na cely stroj. Pokud je z nutnych
pri¢in pouzivana hoflava fezna kapalina, pfipadné
vznikly pozar nebo nehodu musi byt povazovana za
odpovédnost uzivatele.

* VZdy sledujte proces obrabéni a neprovadéjte zadné
operace bez dozoru. Nainstalujte vhodné automatické
hasici zafizeni, které dokaze rychle uhasit ohen jiz v
ranné fazi.

o Zkontrolujte teplotu vzniceni a zapalnou teplotu fezné
kapaliny, kterou budete pouzivat. PeCujte o materidl
nastroju a obrobk(, stejné jako o opotfebovani nastrojl
tak, aby teplota b&éhem obrabéni neprekrocila tyto
hodnoty.

e Kdyz se z fezné kapaliny stane mlha zaplfujici vnitfek
stroje, mUzZe za neobvyklych tepelnych podminek dojit k
vybusnému hofeni. Zmérite zplsob vystupu fezné
kapaliny tak, aby mlha vytvofena feznou kapalinu nebyla
zachycovana ve stroji, nebo nainstalujte zafizeni pro
odlu¢ovani vytvorené mihy.

e Pouzivejte kolektor mlhy uréeny do vybusného prostredi.

e Pfedem zkontrolujte pokyny pro pouziti fezné kapaliny v
dodané pfiru¢ce a dodrzujte je.

3. P¥iobrabéni bez fezné kapaliny (véetné obrabéni na sucho
a polosuché obrabéni)
e Pedujte o material pouzivanych nastroja a obrobk tak,
aby nedoslo k pozaru v dusledku horka generovaného
béhem procesu obrabéni.

4. P¥i obrabéni obrobkll z hoflavych materiala

o Vzdy sledujte proces obrabéni a neprovadéjte zadné
operace bez dozoru. Nainstalujte vhodné automatické
hasici zafizeni, které dokaze rychle uhasit ohen jiz v
ranné fazi.

e Pecujte o pouzité nastroje a obrabéci podminky tak, aby
teplota b&hem procesu obrabéni nepfekrocila zapalnou
teplotu.

o Materialy, jako je hof¢ik, mohou vybusné hofet, pokud je
po zazehnuté vystavite pusobeni vody. Ovéfte si
zpUsoby haseni a potfebné zafizeni pfedem, v pfipadé
potfeby nainstalujte do vhodnych mist zafizeni pro rychlé
uhaseni poZaru.

1. When machining using coolant

Obtain the MSDS (MATERIAL SAFETY DATA SHEET)
from the coolant manufacturer directly by 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.
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5. P¥iinstalaci hasiciho pfistroje

Doporucuje se nainstalovat hasici pfistroj ve formé
automatického hasiciho zafizeni.

O funkcich, vybéru nebo zéruce se poradte s vyrobcem
hasiciho pfistroje.

ZpUsob instalace hasiciho pfistroje projednejte rovnéz se
spole¢nosti Mori Seiki.

Je-li nainstalovan také kolektor mlhy, mél by se pfi
aktivaci hasiciho pfistroje vypinat. Jinak dojde ke
spotfebovani hasiva a pfipadny pozar nebude mozné
uhasit.

Pfi zachazeni s hasicim pfistrojem se fidte navodem

k obsluze dodanym vyrobcem hasiciho pfistroje.
Dodrzujte pokyny vyrobce hasiciho pfistroje a provadéjte
pravidelné kontroly a pfedepsanou udrzbu.

Po aktivaci hasiciho pfistroje doplrite hasivo nebo hasici
pfistroj vymérite v souladu s pokyny vydanymi vyrobcem
hasiciho pfistroje.

Stroj nepouzivejte, dokud nebude hasici pfistroj
pfipraven k aktivaci.

Pokud automatické hasici zafizeni umozriuje prepinani
mezi automatickym a manualnim provoznim rezimem,
nastavte je do automatického rezimu.

6. Pred zapocetim automatického provozu

Znovu si ovérte, zda jsou v8echny soucéasti nastroji a
nastrojove drzaky bezpecné dotazeny. Nedostateéné
dotazeni vede k nedostatenému upnuti nastroji a mize
zpUsobit nehodu nebo pozar v dusledku generovaného
horka.

Znovu si ovérte bezpecné upnuti obrobku. Pokud
obrobek neni fadné upnuty, mize se posunout a dostat
se do styku s nastrojem a zpUsobit vznik pozaru v
dusledku generovaného horka.

Nepouzivejte opotfebované nebo poSkozené nastroje.
Pokud pouzijete opotfebované nebo poskozené nastroje,
mohou je tfisky ucpat a zpUsobit vznik pozaru v dasledku
generovaného horka.

Pred zapoc&etim automatického provozu si znovu ovérte,
Ze nastroje a programy, které budete pouzivat, jsou
spravné. Pokud nepouZzijete spravné nastroje a
programy, muaze to zpUsobit nehodu nebo pozar.
Obzvlasté v pfidé programu, ve kterém jsou opakované
obrabény stejné charaktery ploch si pfed zapocetim
druhé sady opakovani po prvnim obrabéni ovéfte, ze je
spravé navolen nastro;j.

Vytvorte program po potvrzeni Feznych podminek tak,
aby generované teplo vytvareni tfenim materialu bylo
minimalni. Vytvareni program0 bez takovychto Uvah
muZe zpUsobit pozar nebo poskozeni stroje.

Funkce dialogového programovani vytvari NC programy
zalozené na obecnych feznych podminkach, ale
koneéna odpovédnost za stanoveni feznych podminek
spociva na uzivateli. Spole¢nost Mori Seiki neni
odpovédni za vysledek pouziti funkce dialogového
programovani.

V pfipadé potieby béhem obrabéni a po ném zcela
odstranite tfisky. Pokud tfisky zcela neodstranite, mlze
to v zavislosti na materialu obrobku a feznych
podminkach zplsobit vznik pozaru.

7. V ptipadé vzniku pozaru

. When installing a fire extinguisher

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

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
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e Pokud dojde jakoukoli shodou okolnosti ke vzniku ¢ If by any chance a fire occurs, stop usage of the machine

pozaru, prestante stroj pouzivat a obrat'te se na servisni
oddéleni spole¢nosti Mori Seiki bez ohledu na to, zda jste
pouzili hasici pfistroj nebo zda bylo aktivovano
automatické hasici zafizeni. | kdyZ nebudou patrné
odchylky od normalniho vnéjsiho vzhledu, mohou byt
poskozena potrubi nebo elektricka vedeni uvnitf stroje a
stroj muze fungovat neoCekavanym zpUisobem, coz
muze zpusobit jeho poskozeni.

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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BEZPECNOSTNI ZARIZENI
SAFETY DEVICES

4 BEZPECGNOSTNI ZARIZENI

SAFETY DEVICES

Jako ochrana obsluhy pfed nebezpec&im je stroj vybaven
bezpecnostnimi zafizenimi, ktera jsou zobrazena nize.

A\ VYSTRAHA

N

[

A

“o

©

Bud'te pfipraveni za chodu stroje stisknout tla¢itko
[EMERGENCY STOP] (Nouzové zastaveni).

Neumistujte pred tlacitko [EMERGENCY STOP]
(Nouzové zastaveni) zadné prekazky.

Nez se priblizite k pohybujicim se ¢astem stroje, i po
stisknuti tla¢itka [EMERGENCY STOP] (Nouzové
zastaveni) vzdy ovérte, ze se vSechny operace stroje
zcela zastavily.

Neupravujte a nevyrazujte z €innosti bezpeénostni
zafizeni. V pripadé vymény bezpecnostnich zafizeni se
pred spusténim stroje ujistéte, ze funguji spravné. Vice
informaci vam poskytne spoleénost Mori Seiki.

Neprovozujte stroj s demontovanymi ochrannymi kryty
nebo v pripadé, ze dalSi bezpecnostni zafizeni jsou
nefunkeéni.

Nespoléhejte se priliS na samotna bezpecénostni
zafizeni, dvere a ochranné kryty. Stroj neni zhotoven v
provedeni odolném proti vybuchu. Pfi procesech
obrabéni je vzdy vyzadovana schopnost rozpoznani
souvisejiciho nebezpeci. Nékterym nebezpecim,
napfriklad vymrsténi velkého obrobku nebo unikani
Skodlivého prachu, pfipadné vybuchu zpisobeného
obrabénim kov, jako je hoféik, nelze zabranit ani

v pripadé, Ze jsou dvefe uzavieny.

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

A\ WARNING

1. Be ready to press the [EMERGENCY STOP]
(Emergency Stop) button during machine operation.

2. Do not place any obstacle in front of an [EMERGENCY
STOP] (Emergency Stop) button.

3. Even when the [EMERGENCY STOP] (Emergency Stop)
button is pressed, confirm all operations have come to
a complete stop before approaching moving parts.

4. 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.

5. Do not operate the machine with protective covers
removed or while other safety devices are in invalid
status.

6. 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.
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7. Pokud dojde k po$kozeni ochrannych krytl nebo
bezpeénostnich zafizeni, kontaktujte ihned servisni

oddéleni spole¢nosti Mori Seiki nebo vyrobce zafrizeni.

7. If protective covers or safety devices are damaged,
contact the Mori Seiki Service Department.

Zamkoveé blokovaci zafizeni dvifek
Door Lock Device

\

( )
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@\ : s>
12 : : e, ORI
N g : E
: . . ] —
: : - i =
: : - Q
: : | oo
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5 E /: KIli¢ branici uzamknuti uvnitf stroje
: \/ :\/ E Locked-In Prevention Key

(] PozNAMKA

Paka zamku na mince _|
Coin Lock Lever

( N\

]
0\

Tlacitko [EMERGENCY
STOP] (Nouzové zastaveni)
[EMERGENCY STOP]
(Emergency Stop) Button

] noTE

Tvar a umisténi jednotlivych zafizeni nebo jednotek se v zavislosti na
modelu stroje mlze liSit. Na obrazku je zobrazen model NMV5000
DCG.

The shape and location of each device or unit may differ depending on
the machine model. The figure shows the NMV5000 DCG.
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CAUTION LABELS

5 VYSTRAZNE STiTKY

CAUTION LABELS

A VYSTRAHA

1.
2.

Dodrzujte informace uvedené na vystraznych stitcich.

Vystrazné stitky jsou oznaceny podle nasledujicich
urovni vystrahy.

NEBEZPECI:

Nedodrzeni téchto pokynli bude mit za nasledek tézky
nebo smrtelny uraz.

VYSTRAHA:

Nedodrzeni téchto pokynlii miize mit za nasledek tézky
nebo smrtelny uraz.

UPOZORNENI:

Nedodrzeni téchto pokynli miize mit za nasledek lehéi
uraz nebo poskozeni stroje.

Pokud dojde k odlepeni vystrazného informaéniho
Stitku, nebo vymazani informace, ¢i jej nebude mozné
precist, pripadné se odloupne jeho €ast, zakupte si
nahradni a nalepte jej na plivodni misto.
Nepfripevinujte nic pres vystrazné stitky, ani je
nenatirejte.

Ujistéte se, ze vystrazné stitky nalepené na stroji jsou
napsany v rodném jazyce operatora.

V pripadé potreby zakoupeni novych vystraznych
§titka nebo jinych dotazi kontaktujte servisni oddéleni
spolecénosti Mori Seiki.

m Samostatny dil prirugky, PRIRUCKA K INSTALACI Kapitola 3

DIAGRAMY “VYSTRAZNE STITKY”

A WARNING

1.
2.

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

Bezpecénostni opatieni
Safety Precautions

BEZPECNOSTNT OPATRENT

1. PRECTETE SI PRISLUSNE MANUALY pozorng pkedtim neZ zanete
instalovat nebo obsluhovat strol.

. PRESNE DODRZUJTE véechny bezeednostn! pokyny uvedens na
vystraznych &titcich.

NIKDY NEOBSLUHUJTE stroJ nelsou-li funk&nl ochrannd kryiy, funkce
blokovant drerl, nebo ostatni bezeeEnostnich prvky, kterymi je
stroj vybaven.

NIKDY SE NEPOKOUSEJTE MENIT nastaven! parametrt CNC bez
konzultace s aytorizovanym servisem MORI SEIKI.

. Stroj pracuje v automatickych cyklech. NIKDY SE NEDOTYKEJTE NEBO
NESTUJTE v blizkosti rotagnich nebo pohyblivych tastl stroje ani
gastl jeho prislusenstyi

6. V/DY ODPOJTE zdroj elektricks energie pked prohlidkou opravou

nebo adrzbou strole.

7. NIKDY OPAKOVANE NEPOUZIVEJTE poskozena okna nebo ochranné kryty.

Nahrad te je neprodlen® vyhradng doporutenymi nahradnimi dily.

ZANEDBANT VY3E UVEDENYCH POKYNO MUZE BYT PRICINOU VAZNEHO ZRANENI

OBSLUHY NEBO POSKOZENI STROJE.

n

@

IS

o

HB1171A %38

Nezapomente dodrzovat pokyny uvedené na vystrazném
Stitku. Nedodrzeni téchto pokynd by mohlo vést k
téZkému zranéni osob, poskozeni stroje a poskozeni obrobka.

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 Zapnuti a vypnuti napajeni
Turning ON/OFF Power
P A \TOoEZPECT A DANGER

A

Nebezpetnd napétl.
Pred tdrZzbou vypngte
piivod elektricks
energie.

HE1172A #:38

1. Pted provedenim nasledujicich krokd vzdy VYPNETE

napajeni.

[Uraz elektrickym proudem/Zachyceni]

e Pfed provadénim jakékoliv prace uvnitf stroje pfi udrzbé
a Cisténi.

e Pfed provadénim jakékoliv prace uvnitf elektrické skfiné
a jednotky NC.

o Pfed opusténim stroje.

2. Neotevirejte dvere elektrické skfiné, jednotky NC a
ovladaciho panelu, pokud to neni bezpodmineéné nutné.
Do zafizeni by se mohl dostat prach, necistoty a vihkost.
[Porucha stroje]

3. Stroj nemuize pracovat spravné, pokud do néj neni fadné
pfivedeno napéjeni. Pokud bude napajeni kratkodobé
odpojeno za chodu stroje, napfiklad v dusledku vypadku
napajeni nebo zasahu blesku, stroj se mlze chovat
neoCekavanym zplsobem. V téchto pfipadech ihned
vypnéte napajeni.

Hazardous voltage
Turn power O F F

before servicing

HE0431A %%

. Turn the power OFF before performing the followings.

[Electric shock/Entanglement]

e Before performing any work inside the machine for
maintenance and cleaning.

e Before performing any work inside the electrical cabinet
and the NC unit.

o Before leaving the machine.

. Do not open the doors of the electrical cabinet, the NC unit,

and the operation panel unless it is absolutely necessary.
Dust, foreign matter, and moisture may enter to the
devices.

[Machine malfunction]

. The machine cannot operate correctly unless the power is

properly supplied. If the power supply is momentarily cut off
during machine operation due to a power failure or
lightening, the machine may operate unexpectedly. In these
cases, turn OFF the main power immediately.
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5-3 Funkce blokovani dvefi
Door Interlock Function

A VAROVANI

VZDY OBSLUHUJ STROJ S BEZPECNOSTNIM
SPINACEM DVERI V POLOZE NORMAL.
NEDODRZENI MUZE VEST KE ZRANENI
NEBO SMRTI

DVERNI SPINAC

35845 = 3%

ZAMEK UVOLNEN

Pamatujte, Zze pfepnuti spinace blokovani dvefi s klicem do
polohy [UVOLNEN], aby byl moZny omezeny provoz stroje s
otevienymi dveimi, je velmi nebezpecné. PFi b&Zném provozu
prepnéte spina¢ blokovani dvefi s kli¢em do polohy
[NORMAL], vytahnéte kli¢ ze spinace a ulozte ho na
bezpecném misté.

Uvolnovat blokovani dvefi a provozovat stroj smi jen osoby
dostatecné kvalifikované v oblasti bezpe€nosti a obsluhy
stroje.

MozZné nehody, které vedou k téZkému zranéni nebo umrti pfi
provozu stroje s otevienymi dvefmi, jsou popsany nize.

A WARNING

Never operate without safety
door interlock switch

in "NORMAL" position.
Failure to do so could cause
serious injury or death.

E35831 i

INTERLOCK RELEASED

Note that setting the door interlock key-switch to [RELEASE]
to enable limited machine operations with the door open is
extremely dangerous. In daily operations, set the door interlock
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 release the door interlock function
and operate the machine.

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

1. Zachyceni obsluhy vietenem, spusti-li se vieteno zatimco
se obsluha dotyka nastroje.

2. Zachyceni obsluhy vietenem, dotkne-li se obsluha nastroje,
kdyz se vieteno otaci.

3. Obrobek a/nebo nastroj je odmrstén, kdyz nastroj narazi na
obrobek z ddvodu chyby programu.

4. Obrobek je odmrstén, jestlize se obrabéni (automaticky
provoz) spusti, zatimco obrobek neni spravné upnut.

5. Obrobek bude odmrstén plsobenim pfFiliSné fezné sily.

6. Béhem obrabéni bude obsluha nebo osoba stojici pobliz
stroje zasazena tfiskami nebo feznou kapalinou, coz vede
ke zranéni nebo zdravotnim problémdm (zvlasté
dostanou-li se tfisky nebo fezna kapalina do og&i).

1. The operator will become entangled with the spindle if the
spindle starts while the operator is touching the tool.

2. The operator will become entangled with the spindle if the
operator touches the tool while the spindle is rotating.

3. A workpiece and/or tool will fly out if the tool is hit against
the workpiece due to programming error.

4. A workpiece will fly out if machining (automatic operation) is
started while the workpiece is not clamped correctly.

5. A workpiece will fly out due to excessively heavy cutting
force.

6. 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 eye).
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Bé&hem posuvu osy bude obsluha zachycena stolem nebo
sloupem.

. Obsluha bude zranéna dotykem nastroje nebo
nastrojového zasobniku béhem provozu ATC.

. Zachyceni obsluhy automatickym méni¢em palet, spusti-li
se operace APC zatimco probiha provozni nastaveni, napr.
upinani obrobku.

10. Zachyceni obsluhy automatickym méni¢em palet dotykem

palety, upinaciho pfipravku nebo obrobku béhem provozu
APC.

11. Operator mGze byt zachycen dopravnikem tfisek, kdyz se

jeho ruka nebo noha dostane do styku s dopravnikem
tfisek béhem jeho provozu.

. The operator will be caught in the table or the column

during axis feed.

. The operator will be injured by touching the tool or tool

magazine while the ATC is operating.

. The operator will become entangled with the APC if the

APC starts operations during setup operation, such as
mounting a workpiece.

10. The operator will become entangled with the APC by

touching the pallet, fixture, or workpiece while the APC is
operating.

11. The operator will become caught in the chip conveyor when

the operator’s hand or foot comes into contact with the chip
conveyor while it is operating.

5-4 Bezpeénost béhem provozu stroje (1)

Safety During Machine Operation (1)

“LVAROVANT
@

) Nikdy neobsluhujte
I stroj bez

uzavienych dvefi!
A VAROVANT

@ NIKDY NEPREKRACUJTE MAX. OTACKY NASTROJE
NEBO NASTROJOVEHO DRZAKU!

HE1173A 7138

@ PORUSENIM TOHOTO MOZETE ZPUSOBIT
VAZNOU NEHODU!

TWOEER H61174A 7133

Bé&hem provozu stroje udrzujte vSechny dvefe uzaviené.

Oblast za pfednimi dvefmi obsahuje mnoho zdroju

potencialniho nebezpedi.

o Vfeteno otacejici se vysokou rychlosti s nastrojem
upnutym v ném

o Stul, ktery se pohybuje mnoha sméry s nékolika obrobky

o Rozstfikujici se Fezna kapalina a odlétavajici tfisky
Béhem ot&€eni vietena neotevirejte dvefe pro odstranéni
tfisek ani se nedotykejte obrobku a nastroju.

[TéZké zranéni]

Nesnimejte kryty, pokud to neni bezpodmine¢né nutné.
Nespoustéjte stroj, pokud bezpecnostni zafizeni nejsou na
svych mistech.

[TéZké zranéni]

. Otacky vietena musi byt nizSi nez pFipustné otacky
nastroje. Pfipustné otacky nastroje zjistéte od jeho
vyrobce.

[Vymr&téni nastroje/vazné zranéni/poskozeni stroje a
nastroje]

A \ARNITNG

Do not operate
vithout shutting
door.

HED432A &3

A WARNING

@ D0 NOT EXCEED THE SPEED LIMITATION
OF A TOOL OR A TOOL HOLDER!

@ FAILURE TO FOLLOW THIS WARNING
MAY RESULT IN A SERIOUS ACCIDENT!

o

EWOERE H60433A %%

. Keep all the doors 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 tool clamped
in it

¢ The table which moves along many directions with a
number of workpieces

¢ Splashing coolant and flying chips

. While the spindle is rotating, do not open the doors to

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

. Do not remove the covers unless absolutely necessary.
. Do not start machine operation without the safety devices

in place.
[Serious injury]

. The spindle speed must be lower than the allowable speed

of the tool. For the allowable speed of the tool, contact the
tool manufacturer.

[Tool ejection/Serious injury/Damage to the machine and
tool]
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5-5 Bezpecnost béhem provozu stroje (2)
Safety During Machine Operation (2)
‘AVAROVANT ‘ A WARNING
q q
Nepfiblizujte se Do not approach
k pohybujicim se moving parts
castem stroje. during operation.
1. Pokud je stroj v provozu, tak nestujte v blizkosti . Do not stand near the moving parts of the machine while

pohybuijicich se soucasti stroje.

[Zachyceni/Tézké zranéni]

Vénuijte pozornost pohybujicim se sou¢astem v zadni ¢asti
stroje nebo na jeho boku a také v pfedni ¢asti stroje.

the machine is operating.
[Entanglement/Serious injury]

. Pay attention to moving parts of the rear and side of the

machine as well as the front of the machine.

3. Nedotykejte se Zadné otacejici se soucasti; nez se soucasti . Do not touch any rotating part; make sure that the part has
dotknete, zkontrolujte, zda se pfestala otacet. stopped rotating before touching it.
[Zachyceni/Tézké zranéni] [Entanglement/Serious injury]

4. NepokouSejte se odstranit tfisky z obrobku a z nastroje, . Do not try to remove chips from the workpiece and tool
dokud se vieteno otaci. while the spindle is rotating.
[Zachyceni/Tézké zranéni] [Entanglement/Serious injury]

5. Zakryjte si vlasy a neméjte na sobé& 2adné volné odévni . Cover your hair and do not wear loose clothing or jewelry to
soucasti nebo Sperky, vyhnete se tak zachyceni ve stroji. avoid becoming entangled or caught in the machine.
Pokud pracujete se strojem, noste bezpecnostni obuv. Always wear safety shoes when operating the machine.
[Zachyceni/Zranéni] [Entanglement/Injury]

6. Neponechavejte Zzadné nastroje nebo pfistroje na . Do not leave any tools or instruments on the operation
ovladacim panelu nebo na nékteré z pohybujicich se ¢asti panel or on any moving part of the machine.
stroje.

7. Neopirejte se o stroj, pokud je v chodu. Opirani o kryty . Do not lean against the machine while it is operating.
muze byt velmi nebezpecéné. Leaning on the covers can be very dangerous.

5-6 Nastrojové vybaveni a ATC

Tooling and ATC
1 ‘ A V7 STRAHA & ‘ ACrUTION
o 3 3
Nedotykejte se Do not touch
pohybujicich se tool in operation.
nistroja.

1. Nedotykejte se nastroju v zasobniku, pokud je stroj v . Do not try to touch the tools in the magazine while the

provozu. Zdrzujte se mimo dosah pohybujicich se sou&asti. machine is operating. Keep away from the other moving
parts as well.
[Uraz/Tézké zranéni] [Injury/Serious injury]

2. Obrobky a nastroje upinejte bezpecné. . Clamp workpieces and tools securely.

[Upadnuti obrobkl a nastroji/poskozeni stroje a nastroje] [Falling of workpieces and tools/Damage to the machine
and tool]

3. Hiloubku fezu a fezny posuv musite volit z men$ich hodnot. . Depth of cut and cutting feed must be selected from a

smaller value.

4. Pouzivejte nastroje, které jsou ur€eny pouze pro kazdy . Use tools within the limit of each machine model only.

specificky model stroje.
[Naru$eni obrysu nastroje a obrobku, upinaciho pfipravku
a krytu]

[Tool interference with the workpiece, fixture, and cover]
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5. Pred montazi nastroje do zasobniku vy istéte kuzelovy 5. Before mounting a tool in the magazine, clean the tapered
otvor v dfiku kuzele drzaku nastroje a nadobu zasobniku hole in the taper shank of the tool holder, and the magazine
Cistym hadrem, odstranite tak tfisky a prach. pot with a clean cloth to remove chips and dust.

[Chybna funkce stroje/posSkozeni stroje] [Machine malfunction/Damage to the machine]

5-7 Priprava obrobku a APC (Specifikace APC)

Workpiece Setting and APC (APC Specifications)

® A AROVANT ® A WARNING

Nesahejie na vymenu Do not put your hands

palet pokud svitli into the APC while the

indikace na operacninm indicalors on the APC
pane L. operation panel are lit
I kv nevstupujte do | \ ter 1he ARG :

-l prostoru vymeny palet. | ever enter tne ’

1. Pfed uchycenim obrobku vzdy zkontrolujte, Ze nesviti 1. Before fixing a workpiece, always check that the setup
kontrolka tlacitka pfipravy nebo posledni kontrolka palety. button lamp or the last pallet indicator is not illuminated.
Kdyz kontrolka pfipravy sviti, je automaticky ménéna When the setup indicator is illuminated, the pallet is
paleta. To mize byt nebezpecéna situace. changed automatically. This can be a hazardous situation.

2. Nevstupujte do APC nebo nosice palet. Pfi vstupu do APC 2. Do not enter the APC or pallet pool. When entering the
nebo nosice palet vzdy zastavte stroj a odpojte je od APC or pallet pool, always stop the machine and
elektrické sité. disconnect the main power.

[TéZké zranéni] [Serious injury]

3. Kdyz je paleta zakladana nebo vykladana, nedavejte ruce 3. Do not put your hand inside the machine while a pallet is
do stroje. being loaded or unloaded.
[Zachyceni/Tézké zranéni] [Entanglement/Serious injury]

4. U strojli se specifikaci s nosi¢em palet se nepokousejte 4. With pallet pool specification machines, do not try to touch
dotknout palety v jiné poloze nez v pfipravné stanici. the pallet at a position other than the setup station.
[Zachyceni/Tézké zranéni] [Entanglement/Serious injury]

5. P¥i upevniovani nebo vyjimani obrobku nebo upinaciho 5. When mounting or removing a fixture or workpiece at the
pFipravku na nastavovaci stanici nepouzivejte silu ve setup station, do not apply force in directions that will lift or
smérech, které by zvedly nebo naklonily paletu. tilt the pallet.

[Pad palety] [Falling of the pallet]

5-8 Kli€ branici uzamknuti uvnitf stroje

Locked-In Prevention Key

A VAROVANT A WVARNING

Dvefe Jsou automaticky blokovany a nemohou Door is automatically locked and

byt otevireny zevnitr siroje. cannot be opened from inside.

Pred zapoGetim price uvnitr stroje olocte To work inside the machine, turn and

klickem a odstrante JeJ, aby nemohlo dojit remove the key to prevent the door

k blokaci dvefi. from being locked.

Mejte kli¢ s sebou. Take the key with you.
Otoceni kli¢e braniciho uzamknuti uvnitf stroje znemozni Turning the locked-in prevention key makes it impossible to
Uplné uzavreni dvefi. Pokud je nutné provést ¢isténi nebo fully close the door so the door cannot be closed. If it is
udrzbu uvnitf stroje, vypnéte napajeni, otocte klicem a vyjméte  necessary to carry out cleaning or maintenance inside the
jej. Pokud vstupujete do stroje, vezméte si kli¢ s sebou. machine, turn the power OFF, turn the key, and remove it. Take

the key with you when you enter the machine.
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5-9 Dopravnik trisek (specifikace dopravniku trisek)
Chip Conveyor (Chip Conveyor Specifications)

‘ALVARQVANT

.‘ Dodrzujte odstup

od triskového

[ A hospoddfstvi.
Pohybujict se gisti
vis mohou zranit.

F573Y7%E HE1179A Fz18

1. Kdyz je dopravnik tfisek v provozu, nesahejte na néj, ani si

na néj nestoupejte.
[Zachyceni/Tézké zranéni]

2. Dopravnik tfisek musi byt b&€hem automatického provozu
neustale spustény. Pokud se na dopravniku nashromazdi

tfisky, nelze je odstranit z dopravniku, coz zplsobi
poskozeni dopravniku tfisek.

3. Pred polozenim hadru na pas dopravniku tfisek jej
zastavte.
[Zachyceni/Zavada a poSkozeni stroje]

‘[LWARNING

.‘ Do not put any part of your

body into the chip conveyor.
P Otherwise you will be
entangled with rotating
parts of the conveyor,

7573Y<78E HE0438A %%

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]

5-10 Zakonné zavazky
Legal Obligation

hatosagl szervvel.

Preverite pri vladi za pooblastilo.

yetkili birimleri ile temasa geginiz.

Export tohoto virobku miZe podlghat schvaleni vladnich organd vyviZejicl zeme. Ovérte
si u pfislugnych vlddnich orgdnC, Jjaka schvilent jsou k tomu zapotFebl.

A termék exportalisa hatosdgl engedély koteles. Kérjik egyeztessen a megfeleld

Eksport te) maszyny moze byé przedmiotem autoryzac)i agencii rzadowe) kraju
eksportujgcego. Sprawdz to w stosowne) agencii rzadowe).

Izvoz tega stroja mora biti poobladéen s strani vlade drZav iz katere se stroj izvaZa.

Bu tranun fhracat . ihrag eden tlkenin yonetiminin ifznine tabidir. Izin i¢in yonetimin

T

Vyrobek, ktery vam bylo dodan (stroj a pfisluSenstvi), byl
vyroben v souladu se zakony a normami, které jsou platné
v dané zemi nebo oblasti. Proto jej neni mozné exportovat,

prodat nebo piestéhovat na misto v jiné zemi, kde plati odliSné

zakony nebo normy.

Export tohoto vyrobku podléha schvaleni viadou exportujici
zemé. Ovéfte si potfebu nutného povoleni u viadni agentury,
ktera je za udélovani vyvoznich povoleni odpovédna.

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 PRACOVNi PROSTREDI
WORKING ENVIRONMENT

A\ NEBEZPEGI

Napajeci kabely na podlaze prikryjte tuhymi izolaénimi
deskami.
[Uraz elektrickym proudem]

A VYSTRAHA

Podlahu kolem stroje vzdy udrzujte €istou, aby na ni
nezlstavaly materialy nebo kapaliny jako voda ¢i olej,
¢imz zajistite pracovni prostiedi pro bezpeény provoz
stroje.

[Zakopnuti/Uklouznuti]

/\ UPOZORNENI

1. V blizkosti stroje nepouzivejte mobilni telefony,
elektricka svarovaci zafizeni nebo jina zarizeni
vytvarejici elektromagnetické viny.
[Neocekavany pohyb stroje]

N

Zajistéte, aby byl obrobek dostate¢né osvétleny.
[Snizena pracovni vykonnost a bezpeénost]

@

Bud'te opatrni, abyste nezakopli o nozni spinace.
[Zranéni]

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]

@

Take care not to trip over the footswitch.
[Injury]
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SETUP OPERATION

A VYSTRAHA

. Béhem nastavovani stroje zaved'te nasledujici
bezpecnostni opatieni.

<Zabranéni automatickému spusténi chodu stroje>

» Stisknéte jedno z tlacitek vybéru hodnoty posuvu

[x1], [ %] [x10] a [%] [x100].

<Zajisténi bezpec¢nosti operatora v pripadé nahodného
uvedeni stroje do chodu>
* Nastavte mezni spinace (rychloposuy, rychlost

* Zapnéte funkci jednotlivého bloku.

* Zapnéte funkci blokovani stroje.

* Aktivujte rezim chladivo VYPNUTO stisknutim
tlacitka chladiva po dobu delSi nez jedna vtefina
[OFF] (Vypnout).

<Zabranéni otaceni vietena>

¢ Otocte uzamykatelnym spinaéem vybéru operace do
polohy [A] [VYPNOUT].

¢ Vlozte “S0” pomoci operace MDI.

<Zajisténi bezpec¢nosti operatora v pripadé nahodného

uvedeni vietena do chodu>

moznou hodnotu.

. Kdyz pouzivate ruéné dotahovany upinaci pfipravek,
odstrante po dotazeni upinaci kliku nebo dotahovaci
nastroj.

[Vazné zranéni/Poskozeni stroje vymrsténim
dotahovaciho nastroje]

. Vychozi nastaveni limitu otacek vietena naleznete na
typovém stitku umisténém na dvefich.

. Zadejte omezeni rychlosti vietena, ktera je nizSi nez
nejnizsi z jednotlivych dovolenych rotaénich rychlosti
rotace pro drzak nastroje a fezny nastroj.

[Vazné zranéni/Poskozeni stroje vymrsténim obrobku
nebo nastroje]

. Bezpecné upevnéte obrobky a fezné nastroje.
[Vazné zranéni/Poskozeni stroje vymrsténim obrobku
nebo nastroje]

. Zvolte hloubku Fezu a feznou rychlost pro zkusebni
obrabéni, pfiéemz je prvni prioritou bezpe€na operace.
PFi uréovani téchto parametr(i nedavejte prioritu
produktivité.

[Vazné zranéni/Poskozeni stroje vymrsténim obrobku
nebo nastroje]

. Vyberte nejvhodnéjsi obrabéci nastroj a drzak podle
materialu a tvaru obrobku, ktery ma byt opracovan a
rovnéz podle metody obrabéni a ovérte si, Zze obrobek
miuiZze byt opracovan bez jakychkoliv problému.
[Vazné zranéni/Poskozeni stroje vymrsténim obrobku
nebo nastroje, snizena presnost obrabéni]

. Ujistéte se, Zze obrabéci nastroj, drzak, upinaci
pripravek a obrobek jsou bezpeéné upevnény.
[Vazné zranéni/Poskozeni stroje vymrsténim obrobku
nebo nastroje]

A WARNING

. During setup, implement the following safety

measures.

<To prevent automatic operation start>
¢ Press either of the axis feed amount selection

buttons [® | [x1], [%] [x10], and %] [x100].

<To ensure operator safety if automatic operation is

started by mistake>

» Set override switches (rapid traverse, cutting feed
rate) to the lowest setting.

* Turn the single block function ON.

* Turn the machine lock function ON.

» Activate the coolant OFF mode by pressing the
coolant button |-=| [OFF] (Off) for longer than one
second.

<To prevent spindle rotation start>

* Place the operation selection key-switch in the
[OFF] position.

* Enter “S0” by MDI operation.

<To ensure operator safety if the spindle is started by

mistake>

» Set the spindle speed override switch to the lowest
setting.

. When using a manually tightened fixture, remove the

clamp handle or tightening tool from the fixture after
tightening.

[Serious injury/Machine damage by tightening tool
ejection]

. For the default setting of the spindle speed limit, check

the rating plate on the door.

. Specify a spindle speed limit that is lower than the

lowest of the individual permissible rotation speeds for
the tool holder and cutting tool.

[Serious injury/Machine damage by workpiece/Tool
ejection]

. Clamp workpieces and cutting tools securely.

[Serious injury/Machine damage by workpiece/Tool
ejection]

. Determine the depth of cut and cutting feedrate for test

cutting with safe operation as the first priority. Do not
give priority to productivity when making these
determinations.

[Serious injury/Machine damage by workpiece/Tool
ejection]

. Select the most appropriate cutting tool and holder for

the material and shape of the workpiece to be
machined, as well as the cutting method, and check
that the workpiece can be machined without any
problems.

[Serious injury/Machine damage by workpiece/Tool
ejection, Impaired machining accuracy]

. Make sure that the cutting tool, holder, workpiece

holding fixture and workpiece are all tightened
securely.

[Serious injury/Machine damage by workpiece/Tool
ejection]
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9. Nez spustite vieteno, peclivé zkontrolujte, Ze obrabéci 9. Before starting the spindle, carefully check that the

nastroj je spravné upevnén a ze rychlost vietena je cutting tool is mounted correctly and the spindle speed
vhodna. is appropriate.
[Vazné zranéni/Poskozeni stroje vymrsténim obrobku [Serious injury/Machine damage by workpiece/Tool
nebo nastroje] ejection]

10.Pfi manipulaci (upeviovani, vyjmuti nebo 710.When handling (mounting, removing, or moving) a
premistovani) tézkého predmétu pouzijte vhodné heavy object, use appropriate equipment such as a
zarizeni jako jefab nebo zvedak. crane or a hoist.

[Tézké zranéni] [Serious injury]
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8 UPINANi OBROBKU A OBRABECICH NASTROJU
MOUNTING WORKPIECES AND CUTTING TOOLS

A VYSTRAHA

Nebude-li dbano vystrah uvedenych dale, maze dojit k
vaznému zranéni a poskozeni stroje.

1. Praci se zvedakem mohou provadét pouze
kvalifikovani technici.

2. Jestlize je zvedani obrobkii nebo upinacich pfipravku
je provadéno dvéma nebo vice osobami, je nutna jasna
komunikace a spoluprace.

3. Pouzivejte pouze lana, tfrmeny a pfipravky takovych
parametrq, jak je uvedeno v pfiruéce. Kromé toho
musi zvedaci zafizeni dostatec¢né pevné, aby uneslo
vahu zatéze.

4. Predtim, nez zvedate obrobek nebo upinaci pfFipravek,
zkontrolujte, zda je bezpe¢né upevnén.

5. Ovéite si, ze obrobek nebo upinaci pfripravek je dobie
vyvazen jak v pfiéném, tak v podélném sméru poté, co
jej mirné zvednete nad podlozku.

6. P¥i upeviiovani nebo vyjimani obrobku nebo upinaciho
pripravku nepouzivejte silu ve smérech, které by
zvedly nebo naklonily paletu.

7. P¥i nakladani palety po upeviiovanil/vyjimani upinaciho
pripravku nebo po vyméné palety nezapomeinte pfri
umistovani palety do spravné polohy zkontrolovat faze
(relativni orientace) stolu a palety.

/\ UPOZORNENI

Neuposlechnuti upozornéni mize zpusobit fyzické
poskozeni, vazné zranéni, poskozeni stroje, snizeni
zivotnosti stroje a snizeni presnosti stroje.

1. V pfipadé strojli vybavenych APC nepokladejte na
paletu obrobky pirekracujici povolenou hmotnost. P¥i
upeviovani obrobku nebo upinaciho pfipravku
zajistéte vyvazenou zatéz.

2. P¥i upinani nastroje, jako je ¢elni fréza, do drzaku
nastroje, nedotahujte nastroj v drzaku, pokud je drzak
ve vieteni. Vzdycky dotahujte nastroj v drzaku pomoci
specialni upinaci zakladny drzaku nastroje predtim,
nez upevnite drzak do vietena.

3. P¥i ruéni demontazi nastroje z vietena se ujistéte, Ze je
dostatecné podepieny, nez ho odepnete. Také
nezapomeiite zabranit tomu, aby nastroj upadl.

A WARNING

Disregard for the warnings below may lead to serious
injury and machine damage.

1. Only qualified technicians are to perform hoisting
work.

2. When two or more persons are involved in the lifting of
workpieces or fixtures, clear communication and
cooperation is necessary.

3. Use only wires, shackles and jigs of the dimensions
specified in the manual. Furthermore, lifting
equipment used must be strong enough to support the
weight of the load.

4. Before lifting the workpiece or fixture, check that it is
held securely.

5. Ensure the workpiece or fixture is well balanced in
both the crosswise and lengthwise directions when
raised slightly from the floor.

6. When mounting or removing a fixture or workpiece, do
not apply force in directions that will lift or tilt the
pallet.

7. When loading a pallet after mounting/removing fixtures
or after a pallet change, be sure to mount the pallet in
the correct position by checking the phases (relative
orientation) of the table and the pallet.

/\ cAUTION

Disregard for the cautions below may lead to physical
damage, serious injury, machine damage, machine service
life reduction and impaired machining accuracy.

1. In the case of machines with an APC, do not place a
workpiece exceeding the allowable mass on the pallet.
Ensure a balanced load when mounting fixtures and
workpieces.

2. When clamping a tool such as an end mill in the tool
holder, do not tighten the tool in the holder while the
holder is in the spindle. Always tighten the tool in the
holder by using the special tool holder clamp base
before mounting the holder in the spindle.

3. When removing a tool from the spindle manually, make
sure that it is properly supported before unclamping.
Also take care to ensure the cutting tool does not fall.
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9 OBSLUHA STROJE
MACHINE OPERATION

A\ NEBEZPEGI

1. Pred provozem stroje se ujistéte, Ze véechny kabely
jsou nalezité izolovany.
[Uraz elektrickym proudem]

n

Nepracujte s mokryma rukama.
[Uraz elektrickym proudem]

w

Pred uvedenim stroje do chodu si ovérte, ze uvnitf
ochrannych krytl stroje neztstal zadny personal nebo
prekazky a stejné tak v blizkosti otacejicich se nebo
pohybujicich se soucasti stroje.

[Zachyceni/Kolize]

A VYSTRAHA

1. Neméiite specifikace nebo parametry stroje ani
neupravujte stroj bez predchozi konzultace s Mori
Seiki.

[Snizeny vykon stroje/Snizena zivotnost stroje]

n

Vznika-li pfi provozu hluk, zménte fezné podminky, aby
byl hluk snizen nebo zajistéte, aby operator pouzival
ochranné pomucky, aby se predeslo posSkozeni zdravi
v dusledku nadmérné hladiny hluku.

[Poskozeni sluchu]

@

Stroj neni zhotoven v provedeni odolném proti
vybuchu. Nékterym nebezpecim, napfiklad vymrsténi
velkého obrobku nebo unikani Skodlivého prachu,
pfipadné vybuchu zptisobeného obrabénim kovt, jako
je horcik, nelze zabranit ani v pfipadé, ze jsou dvere
uzavieny. Nespoléhejte se na samotné dvere a
ochranna zafrizeni. Pfi procesech obrabéni je vzdy
vyzadovana schopnost rozpoznani souvisejiciho
nebezpedi.

b

Operatofi musi po celou dobu pouzivat ochranné bryle
(vCetné operatord pouzivajicich dioptrické bryle).
[Poskozeni zraku vymrsténym materialem]

g

Pfi obsluze stroje nepouzivejte rukavice.
[Zachyceni/Porucha stroje/Vazné zranéni (Gmrti)]

o

Neobrusujte obrobky smirkovym platnem. Mohlo by se
zachytit.

7. Pokud je stroj obsluhovan vice nez jednim operatorem,
je nutné stanovit jasna pravidla spoluprace a
komunikace.

[Nehoda]

8. Udrzujte bezpeénou vzdalenost od vieten a ostatnich
otacejicich se casti.
[Zachyceni]

9. Béhem provozu nevkladejte ruce nebo nohy na
dopravnik trisek.
[Zachyceni]

10.Pfed odstranovanim tfisek nebo nastavovanim sméru
nebo mnozstvi chladiva, zastavte stroj.
[Zachyceni]

A DANGER

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

2. Do not operate with wet hands.
[Electric shock]

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

A WARNING

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

[Impaired machine performance/Machine service life
reduction]

2. 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]

3. 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.

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

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

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

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

[Accident]

8. Keep a safe distance away from spindles or other
rotating parts.
[Entanglement]

9. Do not place hands or feet inside the chip conveyor (if
installed) during operation.
[Entanglement]

10.Stop the machine before removing chips or adjusting
the direction or volume of coolant supply.
[Entanglement]
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11. Nepohybujte ruéné osami stroje béhem jeho
docasného zastaveni, s vyjimkou pripadd naprosté
nezbytnosti. Pfedtim, nez budete pokracovat v
provozu, vzdy nastavte osy do ptivodni polohy.
[Kolize dilti]

12.Pfi ruénim odstranovani otfepti na obrobku vyjméte
obrobek nejprve ze stroje.
[Zachyceni/Zranéni]

13.Vzdy pracujte s bezpeénostni rezervou alespoii 20 cm
od okna. Okno odolné proti narazu mtize byt vyrazné
deformovano, aby se pfi narazu snizila energie
vymrsténého nastroje. Pfi dalSim narazu by okno
mohlo prasknout nebo byt prorazeno.
[Zranéni]

14.Nikdy neprovadéjte opakovany start stroje poté, co jste
hledali provedeny programovy blok.
[Neocekavany pohyb stroje]

15.V pripadé poruchy jakéhokoliv zafizeni souvisejiciho
s funkci blokovani zamku dvefi okamzité zastavte
provoz stroje a kontaktujte servisni oddéleni
spolecénosti Mori Seiki.

[Zranéni/PosSkozeni stroje]

16.Béhem provozu stroje udrzujte dvefe uzaviené.
[Prasklé nastroje a vymrsténi obrobku/Odlétani trisek a
fezné kapaliny]

17.V piipadé stroji s APC nikdy nepokladejte ruce ani
nohy dovniti ménice palet ani stroje, pokud sviti
indikator nastaveni na ovladacim panelu APC.
[Zachyceni]

18.Stroj je vybaven funkci pro éteni dopifedu béziciho
programu a pfi doéasném zastaveni automatického
provozu si jej uklada; tim jsou vylouéeny doby zdrzeni
pfi restartovani stroje. Proto pfi docasném zastaveni
stroje zkontrolujte programové prikazy nebo soucasné
polohy os. V pripadech, jako je napfiklad preruseni
obrabéni, stisknéte tlaitko | 7| (RESET) a vymazte tak
programové piikazy ulozené v systému NC. Obzvlasté
v pripadech, kdy ménite programové misto startu po
doc¢asném zastaveni, mize dojit k nehodé po
restartovani stroje, protoze jsou aktivovany
programové pfikazy ulozené v NC. Vénujte
mimoradnou pozornost rozdilu ve specifikacich strojua
jinych vyrobct, protoze u téchto stroji maze byt pri
docasném zastaveni provedeno vymazani
programovych dat.
[Neocekavany pohyb strojel/interference]

19.P¥i nedostateéném pfivodu chladiciho média
dosahnou nastroje, obrobky a trisky kratce po vyrobé
vysoké teploty. Nedotykejte se jich, dokud se jejich
teplota nesnizi.

A\ VYSTRAHA

<Otaceni soustruznického vietena>

1. Otacky soustruznického vietena nesmi prekrogit
povolené limitni hodnoty pro skli¢idlo, upinaci
pripravky a valec.

[Vymrsténi obrobku]

11.Do not manually feed the axes during temporary
machine stops except when absolutely necessary.
Always return the axes to their original positions
before restarting operations.
[Component interference]

12.When removing burrs on a workpiece by hand, ensure
the workpiece is removed from the machine prior to
performing the deburring procedure.
[Entanglement/Injury]

13.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]

14.Never restart machining after searching for a block
executed in the program.
[Unexpected machine operation]

15.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]

16.Keep the doors closed during machine operation.
[Broken tools and workpiece ejection/Chips and
coolant scattered]

17.For machines with APC, never put your hands or feet
inside the pallet changer or machine while the setup
indicator on the APC operation panel is illuminated.
[Entanglement]

18.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]

19.1f 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

<Turning Spindle Rotation>

1. Turning spindle speeds must not exceed allowable
speed limits of chuck, fixture and cylinder.
[Workpiece ejection]
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2. Pred spusténim soustruznického vietena peélivé
provérite obrabéci podminky.
[Vymrsténi obrobku/Poskozeni upinaciho pripravku]

3. Béhem otaceni soustruznického vietena nebo
rotacniho nastroje neotevirejte dvere operatora.
[Zachyceni/Zranéni]

4. Pied spusténim soustruznického vietena v ruénim
rezimu nastavte otacky soustruznického vietena
tlac¢itkem na nejnizsi hodnotu a pak je pomalu zvySujte
na pozadovanou hodnotu. Kromé toho otacky
soustruznického vietena pfi ruénim zastavovani
soustruznického vietena plynule snizujte.

[Vymrsténi obrobku]

5. Pouzivate-li upinaci pfipravek nebo skli¢idlo
s omezenymi otackami soustruznického vietena,
prizpisobte omezené otacky upinaciho pfipravku nebo
skli€idla pFislusnému parametru nastaveni
maximalnich pripustnych otaéek soustruznického
vietena. Podrobné informace o nastavovani parametrt
vam sdéli servisni oddéleni spoleénosti Mori Seiki.
[Vymrsténi obrobku/Poskozeni upinaciho pripravku a
sklicidla]

<Sklicidla>

1. Pfed zapoéetim pracovniho postupu pfi upnuti
skli¢idla, valce skli¢idla nebo spojovaci ty¢e do
soustruznického vietena si prostudujte pfrirucku pro
obsluhu dodanou spoleénosti Mori Seiki, vyrobcem
skli¢idla a vyrobcem valce skli€idla.

[Poskozeni sklic¢idla, valce sklic¢idla nebo spojovaci
tyce]

2. P¥i montazi nebo demontazi skli¢idla jednotku
zvednéte jefrabem za Srouby s oky a lana. Po provedeni
prace se ujistéte, ze Srouby s okem a lana jsou
odstranény.

[Zachyceni do soustruznického vietena/vymrsténi
Sroubu s okem a lana]

3. Skli¢idlo nebo pfipravek pro upnuti obrobku musi byt
zajistény ke stolu.

[Vymrsténi skli¢idla a upinaciho pripravku]

4. Viz také navod k obsluze dodany vyrobcem skli¢idla a
valce, kde jsou popsané povolené pritlacné sily
plunzru skli€¢idla, povolené upinaci tlaky skliidla a
valce a vztahy mezi vyskou horni ¢elisti a povolenym
pritlakem valce, které musi byt nastaveny do
povoleného rozsahu hodnot. Pfed vyménou okénka
kontaktujte servisni oddéleni spole€nosti Mori Seiki.
[Poskozeni skli¢idla, valce/Vymrsténi obrobku a éelisti]

5. P¥i upeviovani obrobku nebo upinaciho pfipravku ke
stolu utahnéte Srouby specifikovanym momentem.

V pravidelnych intervalech kontrolujte, zda jsou Srouby
radné dotazené.
[Vymrsténi obrobku/poskozeni sklic¢idla]

6. Uzivatel je odpovédny za nastaveni otacek
soustruznického vietena s plnym uvazenim
nasledujicich zalezitosti. Nenastavujte vyssi otacky
vietena nez stanovuji pfipustné hodnoty za urcitych
podminek.

* Upinaci sila pro obrobek
* Rozméry a tvar obrobku
* Rezné sily

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

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

4. When starting the turning spindle manually, set the
turning spindle speed setting button to the lowest, and
then gradually increase the turning spindle speed. In
addition, decrease the turning spindle speed gradually
when stopping the turning spindle manually.
[Workpiece ejection]

5. When using the fixture or chuck with the turning
spindle speed limited, set the maximum turning
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]

<Chucks>

1. When mounting a chuck, chuck cylinder, or connecting
rod in the turning 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]

2. When mounting or removing a chuck, lift the unit with a
crane using eyebolts and cables. Ensure eyebolts and
cables are removed after the procedure.
[Entanglement to turning spindle/Eyebolt and cable
ejection]

3. The chuck or fixture clamping the workpiece must be
secured to the table.
[Chuck and fixture ejection]

4. Refer to the instruction manuals prepared by the chuck
and cylinder manufacturers for the allowable plunger
thrust of the chuck, allowable chucking and cylinder
pressures, and the relationship between the top jaw
height and allowable cylinder thrust, which must be set
to a value within the permissible value range. If difficult
to determine, contact the Mori Seiki Service
Department.

[Chuck and cylinder damage/Workpiece and jaw
ejection]

5. When mounting the workpiece or the fixture to the
table, tighten the bolts to the specified torque. Check at
regular intervals to ensure the bolts are securely
tightened.

[Workpiece ejection/Chuck damage]

6. The user is responsible for setting the speed of the
turning spindle by taking the following matters into
consideration. Rotate the spindle at a speed no faster
than allowable values under specified conditions.

¢ Gripping force to the workpiece
* Workpiece dimensions and shapes
¢ Cutting force
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« Udrzba a kontroly skli¢idla
[Vymrsténi obrobku]

7. Pfed upnutim obrobku do skli¢idla nebo upinaciho
pripravku pomoci tlakoméru zkontrolujte spravnost
hydraulického nebo vzdusného tlaku privadéného
k valci, ktery pohani skli¢idlo nebo upinaci pripravek.
[Vymrsténi obrobku]

8. Pokud existuje mezera mezi zadni plochou obrobku a
ustavovaci stranou skli¢idla nebo stranou celisti, na
kterou ma byt obrobek usazen, osa otaceni obrobku je
naklonéna v poméru k ose otaceni skli¢idla nebo
pokud je obrobek odlity nebo kovany, provedte
zkusebni fezani s nizkymi otackami soustruznického
vietena, abyste zajistili bezpeénost.

[Rezna sila presahujici kapacitu upinani obrobku do
skli¢idla, coz zpUsobi vymrsténi obrobku]

obrobku neni ve stiedu otaceni, vyrovnejte jej pomoci
vyrovnavace s maximalnim ohledem na dané
podminky obrabéni, jako jsou otacky soustruznického
vietena.

[Vymrsténi obrobku]

10.Pfi pouzivani vyrovnavacée neotacejte soustruznickym
vietenem bez obrobku.
[Opotiebeni loziska soustruznického vietena, zadreni
komponentu]

11. Pokud pouzivate ruéné dotazené skli¢idlo nebo upinaci
pripravek, po dotahnuti ze skli¢idla nebo upinaciho
pfipravku vzdy sejméte drzak svorky nebo utahovaci
nastroj.

[Rukojet’ upnuti, vymrsténi utahovaciho nastroje]

12.Pfed provedenim demontaze/montaze skli¢idla,
kontroly nebo mazani vzdy VYPNETE hlavni napajeni.
[Zachyceni]

(] PozNAMKA

¢ Chuck maintenance and inspections
[Workpiece ejection]

7. Before clamping a workpiece in the chuck or the
fixture, check using a pressure gage that the correct
hydraulic or air pressure is supplied to the cylinder
that actuates chuck or fixture operation.

[Workpiece ejection]

8. 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 turning spindle speed to
ensure safety.

[Cutting force exceeds workpiece clamping capacity of
chuck, causing workpiece ejection]

9. 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 turning spindle speed.

[Workpiece ejection]

10.Do not rotate the turning spindle without a workpiece
when using a balancer.
[Turning spindle bearing wear, component seizure]

11.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]

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

] noTE

Podrobnosti o postupech udrzby skli¢idla naleznete v pokynech
vypracovanych vyrobci skli¢idla a valce.

<Zvedani obrobku>

1. Zvedani obrobku mohou provadét pouze ti pracovnici,
ktefi jsou vysSkoleni k ovladani jefabu.
[PosSkozeni obrobku, stroje/Nehoda]

2. Pokud je pro zvedani vyZzadovana pfitomnost vice nez
jednoho operatora, je nutné stanovit jasna pravidla
spoluprace a komunikace.

[Nehoda]

3. Pouzivejte pouze lana, pfezky a pfipravky dostateéné
pevné k zvedani celkové hmotnosti obrobku.
[Upadnuti obrobku]

4. Pfed zvedanim obrobku se ujistéte, Ze je dokonale
zajistén.
[Upadnuti obrobku]

5. Zvednéte obrobek o malou vzdalenost z podlahy a
ovérte si, ze je dokonale vyvazen jak v podéiném, tak i
v pfi€ném sméru.
[Upadnuti obrobku]

<Bezpecénostni postupy pfi nastaveni stroje>

1. Béhem nastavovani stroje zaved'te nasledujici
bezpeénostni opatieni.

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]

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.
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<Zamezeni spusténi automatického provozu>

¢ Vyberte rucni rezim.

* Uvolnéte sklicidlo.

<Zajisténi bezpecnosti operatora v pripadé nahodného

uvedeni stroje do chodu>

¢ Nastavte spinace blokovani (otacky vietena, rychlost
rychloposuvu, rychlost posuvu pfi obrabéni) na

e Zapnéte funkci jednotlivého bloku.

e Zapnéte funkci blokovani stroje.

* Podrzte tlacitko fezné kapaliny |-=| [OFF] (Vypnout)
stisknuto déle nez jednu sekundu a vypnéte tak
rezim privodu fezné kapaliny.

<Zamezeni spusténi otaceni soustruznického vietena>

» Otocte spinacem vybéru operace s klicem do polohy
[VYPNOUT].

<Zajisténi bezpecnosti operatora v pripadé nahodného

uvedeni soustruznického vietena do chodu>

» Nastavte tlacitko regulace otacek soustruznického
vietena na nejnizsi hodnotu.

/\ UPOZORNENI

1. Vznikne-li pfi provozu stroje mimoradny hluk nebo
vibrace, zjistéte pri¢inu a provedte potiebné ukony.
[Poskozeni stroje/Snizena presnost stroje]

2. P¥iopracovani obrobki z keramiky nebo uhliku
kontaktujte servisni oddéleni spole¢nosti Mori Seiki za
ucelem zajisténi prislusnych protiopatieni.

[Operatofi mohou vdechnout prachové ¢astice nebo
tyto ¢astice mohou vniknout do kluznych &asti stroje
nebo do lozisek.]

3. Pied obrabénim proved'te zkusebni béh vietena a
ovladanych os.

[Tepelna roztaznost nepriznivé ovliviuje presnost
obrabéni]

4. Nedotykejte se svétel, pouzitych k osvétleni vnitiku
stroje béhem provozu, nebo bezprostiedné po vypnuti
stroje.

[Popaleniny]

5. Nezastavujte otaceni vietena v okamziku, kdy je fezny
nastroj ve styku s obrobkem.
[Poskozeni fezného nastroje a stroje]

6. Jestlize bylo stisknuto tlacitko [EMERGENCY STOP]
(Nouzové zastaveni) nebo klavesa | 7| (RESET) pro
zastaveni stroje béhem operace fezani zavitu nebo pfri
opracovani diry, obzvlasté pfi vytvareni vnitiniho
zavitu, opatrné posunujte osami poté, co jste si ovérili
stav obrobku a nastroje.

[Kolize mezi feznym nastrojem a obrobkem]

7. Pri stisknuti tla¢itka [EMERGENCY STOP] (Nouzové
zastaveni) nebo tlaéitka | 7| (RESET), aby se stroj
zastavil béhem zavitovani, peclivé zkontrolujte
obrobek a fezny nastroj zda nejsou poskozené a potom
opatrné pohybujte osami.

[Obrobek a obrabéci nastroj mohou vzajemné
kolidovat]

<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.

e Turn the single block function ON.

e 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 Turning Spindle Rotation Start>

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

<To Ensure Operator Safety if The Turning Spindle is

Started by Mistake>

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

/\ cAuUTION

. If abnormal noise or vibration is generated during

machine operation, determine the cause and take
appropriate action.
[Machine damage/Impaired machining accuracy]

. When machining workpieces such as ceramics or

carbon, contact the Mori Seiki service department for
appropriate countermeasures.

[Operators could absorb powder-type chips or chips
may enter into the sliding part of the machine or
bearing gaps.]

. Perform spindle and controlled axis test running

procedures prior to machining.
[Thermal displacement adversely affecting machining
accuracy]

. Do not touch lamps used to illuminate the interior of

the machine during machine operation or immediately
following power OFF.
[Burns]

. Do not stop spindle rotation while a tool is in contact

with the workpiece.
[Cutting tool and machine damage]

. When the [EMERGENCY STOP] (Emergency Stop)

button or | 7| (RESET) key 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 work and cutting tool.

[Collision or interference between workpiece and
cutting tool]

. When the [EMERGENCY STOP] (Emergency Stop)

button or | 7| (RESET) key has been pressed to stop the
machine while an APC cycle is in progress for the
machines with APC, carefully move the axes after
checking the workpiece and cutting tool for damage.
[Workpiece and cutting tool collide or interfere with
each other]
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8. Musite-li pracovat pod ovladacim panelem nebo se pod
tento panel musite pfi praci sklanét, bud’te opatrni,
abyste se o panel neudefili do hlavy.

[Zranéni]
<Dotykovy panel>

1. Panelu se dotykejte pouze prstem, jelikoz povrch
panelu se mize snadno poskrabat. Pouzivejte
dotykové pero, pokud bylo dodano spole¢né se
strojem.

2. Panelu se nedotykejte Zadnymi pfedméty s pevnym
hrotem, jako je napfiklad kulickové pero, zadnymi
ostrymi predméty ani nehty prstt.

3. Nestisknéte vice nez jednu klavesu soucéasné.
[Poskozeni stroje nasledkem jeho neocekavaného
uvedeni v ¢innost]

4. Nepouzivejte bézné dostupnou ochrannou félii na
displeje z tekutych krystalt.
[Nespravna funkce dotykového panelu]

5. Nedotykejte se panelu rukama v rukavicich.
[Nespravna funkce dotykového panelu, poskrabani]

6. Jsou-li na povrchu panelu $mouhy, jemné je otiete
pomoci bézné dostupné Cistici tkaniny zlehka
pritlacované briSkem prstu, nikoli nehtem prstu.

7. Nepouzivejte tekuté Cistici prostiedky obsahujici
alkohol.

[Poskozeni povrchu dotykového panelu, chybna
funkce]

8. If you have to work or crouch under the operation
panel, be careful not to hit your head on it.

[Injury]

<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]

9-1 Vzajemné blokovani

Interlock

A VYSTRAHA

1. Vs$echny blokovaci funkce, véetné blokovani dvefi a
blokovani ruéniho fizeni ATC, musi byt pfi provozu
stroje zapnuty. Pokud je nutné provozovat stroj
s funkci vzajemného blokovani vyfazenou, je nutné si
uvédomit vSechna hrozici nebezpeci a vénovat
mimofradnou pozornost bezpecnosti béhem chodu
stroj v takovém stavu. Uvolfhovat blokovani dvefi a
provozovat stroj smi jen osoby dostateéné
kvalifikované v oblasti bezpecnosti a obsluhy stroje.
Po ukonéeni operace zajistéte, ze jsou blokovani
okamzité zapnuta.

[Neocekavany pohyb stroje]
@1 Podrobnosti o funkci blokovani dvefi naleznete
v samostatném dilu pFiruéky “PROVOZNI PRIRUCKA”.

2. Funkci vzajemného blokovani neupravujte ani
nevyrazujte z ¢innosti.

3. Nespoléhejte se pfrili§ na samotnou funkci vzajemného
blokovani dvefri. Ujistéte se, ze budete vzdy postupovat
v souladu s bezpeénostni postupy.

A WARNING

1. All interlock functions, including door interlock and
ATC manual operating interlock, must be ON when
operating the machine. If necessary to operate the
machine with interlocks released, 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 release the door
interlock function and operate the machine. Following
completion of operation, ensure interlocks are turned
back ON immediately.

[Unexpected machine operation]
m Details for the door interlock function, refer to the separate
volume, “OPERATION MANUAL".

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

3. Do not put too much confidence in door interlock
function. Ensure safety procedures are followed at all
times.
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9-2 Data
Data

/\ UPOZORNENI

1. Zalohujte uloZzené programy a nastavené parametry
pred expedici stroje a pred korekci dat.
[Zni¢eni programu, ztrata udaja parametrd a korekci]

] PoznNAMKA

/\ cAuUTION

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

] NoTE

Spole¢nost Mori Seiki nepiejima odpovédnost za problémy
plynouci ze zni¢enych program( nebo dat ztracenych proto, ze
uzivatel data nezalohoval.

2. V pfipadé potfeby vymazani paméti kontaktujte
servisni oddéleni spoleénosti Mori Seiki.
[Smazani dat]

3. Pokud je systém NC zaneprazdnén, data ulozena ve
spoleénych proménnych #148 (Cislo nastroje ve
vietenu) a #147 (Cislo palety zalozené ve stroji) se
neaktualizuji okamzité. To znamen4, ze data ulozena
v téchto proménnych nemaji pri Casové aktualizaci dat
zarucené hodnoty. Stav zaneprazdnénosti systému NC
byva zpusoben zpravidla zpracovavanim vstupnich/
vystupnich dat prenasenych prostrednictvim rozhrani
RS-232C na pozadi. Muze vsak byt zplisoben
i zpracovanim jinych dat.

Pokud jsou tedy pfi uréitém zpracovani pouzivana data
ulozena ve vyse uvedenych spoleénych proménnych
a jde o velmi dulezité zpracovani, je tfeba zkontrolovat,
zda tato data byla aktualizovana na posledni platné
hodnoty (kontrola se provadi pomoci uzivatelského
makra).

[Poskozeni stroje]

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]

3. The data stored in common variables #148 (spindle tool
number) and #147 (pallet number of machine loaded
pallet) are not updated immediately if the NC is busy.
This means data of these common variables are not
guaranteed in the timing of data updating. The NC
enters the busy state mainly caused by background
input/output processing through the RS-232C
interface. However, other processing could also make
the NC busy.

Therefore, if certain processing uses the data in the
common variables above and when such processing is
very important, it is necessary to check if the data in
them have been updated to the latest number using a
user macro.

[Machine damage]

9-3 Bezpecénostni opatieni pfi provozu stroje se zvlastnimi technickymi parametry
Precautions when Operating Special Specification Machines

A VYSTRAHA

<Specifikace stroje vybaveného priimyslovym robotem>
Pramyslového robota miize ovladat pouze kvalifikovany a
vysSkoleny personal, v souladu s mistnimi zakony.
Neopravnéné osobou nesmi roboty ovladaci za zadnych
okolnosti, véetné uéeni pohybt robota nebo jeho kontroly.
Personal asistujici €¢innosti robota musi byt plné
kvalifikovan.

<Specifikace stohovaciho jefabu>

Stohovaci jefab pouzity u stroje ma nosnost mensi nez 5
tun. Stohovaci jefab mohou obsluhovat pouze
kvalifikované osoby.

A WARNING

<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.

<Stacker Crane Specifications>

The stacker crane used with the machine has a capacity of
less than 5 tons. Only qualified personnel may operate the
stacker crane.
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10 NC PROGRAM
NC PROGRAM

10-1 Pred vytvorenim programu

Before Creating Program

A\ VYSTRAHA

1. Nastavte vhodnou rychlost otaéek vietena, rychlost
posuvu a hloubku fezu. Neni-li mozné nastavit vhodné
provozni podminky, kontaktujte servisni oddéleni firmy
Mori Seiki nebo vyrobce fezného nastroje.

[Vymrsténi nastroje/Poskozeni stroje]

N

Vezméte na védomi, ze podminky obrabéni se méni
podle stavu obrobku, feznych nastroji a upinaciho
pfipravku. Podminky nastavené automatickym
programovanim nejsou nezbytné ty nejvhodnéjsi pro
ucely jednotlivych uzivatel(.

Stanoveni provoznich podminek je na vyhradni
zodpovédnosti zakaznika.

[Vymrsténi nastroje/Poskozeni stroje]

[

Programator musi vytvofit snadno ¢itelny a dakladné
zkontrolovany program, aby obsluha stroje
nechybovala pfi éteni hodnot a nezadavala chybné
hodnoty.

[Naruseni obrysu soucasti/Chybny provoz/Vymrsténi
obrobku]

Pri vkladani programu vzdy zkontrolujte, zda je
spravné vlozeno desetinné misto.

[Kolize dilt/Vymrsténi obrobku]

/\ UPOZORNENI

Pfi opracovani kovanych nebo odlévanych obrobku
vytvoite program, ktery bere v tvahu rozdilné rozméry
obrobkt nebo provedte predzpracovani, abyste stanovili
jednotny pridavek na obrabéni.

[Vymrsténi obrobku]

A

A\ WARNING

1. Select the appropriate spindle speed, cutting feedrate,
and cutting depth. If appropriate operating conditions
cannot be determined, contact the Mori Seiki Service
Department or the cutting tool manufacturer.
[Workpiece ejection/Machine damage]

2. Note that machining conditions vary in accordance
with the status of the work, cutting tools, or fixture.
Conditions determined by automatic programming are
not necessarily the most suitable for individual user's
purposes.

Determining operating conditions is the sole
responsibility of the customer.
[Workpiece ejection/Machine damage]

3. Programmer must create an easy to read and
thoroughly checked program in order to prevent the
machine operator from misreading or inputting
incorrect values.

[Component interference/Erroneous operation/
Workpiece ejection]

4. Always check that the decimal place is correctly
entered during program input.

[Component interference/Workpiece ejection]

/\ cAUTION

When machining forged or cast works, create a program
that takes workpiece shape variations into consideration
or perform pre-machining to determine a uniform cutting
allowance.

[Workpiece ejection]

10-2 Rezné podminky

Cutting Conditions

A\ VYSTRAHA

1. Pokud u stroje vybaveného vysokorychlostnim
vietenem (vnitini primér lozZiska vietena (mm) x
rychlost vietena (min‘1) > 1.2 milionu) vznikaji pfi
obrabéni mimoradné vibrace nebo chvéni v disledku
nevhodné kombinace pfipravku, fezného nastroje,
pracovniho materialu atd., zménte podminky obrabéni
na vhodné hodnoty.

[Poskozené lozisko a fezny nastroj/nepfriznivé
ovlivnéni presnosti stroje]

A\ WARNING

1. For machines equipped with a high-speed spindle
(spindle bearing I.D. (mm) x spindle speed (min‘1) >1.2
million), if abnormal vibration or chattering is
generated during machining due to improper
combination of jig, cutting tool, work material, etc.,
change the machining conditions to appropriate
values.

[Damaged bearing and cutting tool/Adversely affected
machining accuracy]
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2. Pokud jsou pohyby v ose X, Y a Z specifikovany ve
stejném bloku v rezimu G00, draha nastroje z aktualni
polohy do naprogramovaného koncového bodu
nebude vzdy prima. Méjte na paméti rychlost
rychloposuvu v osach X, Y a Z a ujistéte se, ze v draze
nastroje nejsou zadné prekazky.

[Stiet obrobku nebo upinaciho pfipravku s nastrojem
nebo drzakem nastroje]

3. P¥i nastavovani soufadného systému pomoci funkce
nastaveni souradného systému stroje zadejte hodnoty
X,Y aZv bloku G92 spravné.

[Kolize dilii]

2.

3.

If X-, Y-, and Z-axis movements are specified in the
same block in the G00 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 the rapid
traverse rate of X-, Y-, and Z-axis movement.
[Workpiece or fixture interference with tool or tool
holder]

When setting the coordinate system using the machine
coordinate system setting function, specify the X, Y,
and Z values in the G92 block correctly.

[Component interference]
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11 UDRZBA A KONTROLY

MAINTENANCE AND INSPECTION

A\ NEBEZPEGI

8.

Pred provedenim kontroly nebo tdrzby vidy VYPNETE
napajeni. Je-li naprosto nezbytné pracovat se
zapnutym sitovym napajenim, dbejte mimoradné
opatrnosti.

[Uraz elektrickym proudem/Zachyceni]

Pro pripojeni elektrickych pfistroji pouzivanych pfi
provadéni kontroly nebo udrzby je nutné pouzivat
servisni zasuvku na ovladacim panelu (volitelné).
Nepfripojujte externi vstupni/vystupni zafizeni
s proudovym zatizenim presahujicim dovolené
proudové zatizeni.
[Vypadly jistic]
Pri provadeéni udrzby, ktera se povazuje za
nebezpeénou pfi zapnutém napajeni, musi byt hlavni
vypina¢ nastaven vzdy v poloze [OFF] a byt zajistény.
m Postup pfi zamykani hlavniho vypinage naleznete

v samostatném dilu pFirucky “PROVOZNI PRIRUCKA”.

Zajistéte vyrazné varovani obsluhy o provadéné udrzbé
a zakazu prace se strojem.
[Nehoda]

Elektricka kabelaz smi byt provadéna pouze
kvalifikovanym elektrotechnikem.
[Uraz elektrickym proudem]

Pred zapocetim udrzby nebo kontroly uvniti elektrické
rozvodné skiiné nebo na motorech, transformatorech
nebo osvétleni stroje se ujistéte, ze hlavni napajeni je
VYPNUTO. Povsimnéte si, ze pokud hlavni spina¢
napajeni prepnete do vypnuté polohy, sou¢asti mohou
byt presto pod zbytkovym napétim. Pred provadénim
udrzby si pomoci testeru ovérte, ze soucasti stroje
nejsou pod zbytkovym napétim. Jednotlivé postupy
udrzby, vyzadujici ZAPNUTE napajeni, musi byt
provadény vyhradné kvalifikovanymi elektrotechniky.
[Uraz elektrickym proudem]

Neotevirejte dvere elektrického rozvadéce nebo
fidiciho panelu s vyjimkou provadéni ukona udrzby
nebo kontroly.

[Pristup prachu a vihkosti/PoSkozeni stroje]

Neutahujte Srouby nadmérné.
[Deformace stroje/Pos$kozeni Sroubu]

A\ VYSTRAHA

1.

Pied vyménou kontaktujte servisni oddéleni
spolecénosti Mori Seiki. Vzdy pouzivejte pouze
doporucené soucasti.

[Nepfiznivé ovlivnény vykon a bezpeénost stroje]

(] PozNAMKA

A DANGER

8.

. 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]

The service outlet on the operation panel (option) must
not be used to connect electric apparatuses used
during maintenance and inspection procedures. Do
not connect external I/O devices with a current
capacity exceeding the permissible current.

[Breaker tripped]

Ensure the main power switch is turned [OFF] and
locked at all times when performing maintenance
procedures considered dangerous if the power is ON.

m For locking the main power switch, refer to the separate
volume, “OPERATION MANUAL”".

Provide clear warning that the machine is being
maintained and operations cannot be performed.
[Accident]

Electrical wiring work is to be performed by qualified
electrical engineers only.
[Electric shock]

Before performing maintenance and inspection
procedures inside the electrical cabinet or on motors,
transformers or machine lighting, confirm the main
power 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 overtighten bolts.
[Machine distortion/Bolt breakage]

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

Spole¢nost Mori Seiki nenese odpovédnost za nehody vzniklé v
disledku pouziti nespecifikovanych nahradnich dild nebo soucasti
vyméneénych bez pfedchozi konzultace.

Nesplhejte na vrchol stroje.
[Spadnuti]

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

Do not climb on top of the machine.
[Falling]
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3. Neponechavejte predméty jako jsou nastroje a hadry
uvnitf stroje.

[Zachyceni do nastroje/Vymrsténi ze stroje]

4. Srouby pouzité pro upinaci pfipravky by mély byt
pravidelné vyménovany za Srouby definované firmou
Mori Seiki, které maji vhodnou pevnost.

[Pretrzeni Sroubu/Vymrsténi obrobku, upinaciho
pripravku, fezného nastroje/Vazna zranéni/Poskozeni
stroje]

/\ UPOZORNENI

Nedotykejte se tfisek nebo hrotli fezného nastroje bez
ochrannych rukavic.
[Zranéni]

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

4. 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]

/\ cAuUTION

Do not touch chips or tool cutting edges without wearing
protective gloves.

[Injury]

111 Pracovni prostiredi

Work Environment

A\ NEBEZPEGI

Pred instalaci nebo prevozem stroje si prostudujte a
nasledujici pfirucky nebo vykresy dodané se strojem a
ujistéte se, ze jim dostate€né rozumite. Pokud je nutné
zvednou stroj pomoci zvedaciho zafizeni, napriklad
hydraulického zvedaku, zvedejte jej na rovné plose
odpovidajici unosnosti a vénujte pozornost vyvazeni
stroje, abyste zabranili jeho prevrzeni.

[PFevrzeni stroje/Zranéni]

LI PRIRUGKA K INSTALACI

/\ UPOZORNENI

1. Sprava kli¢ti dodanych se strojem (ovladaci panel,
elektricka rozvodna skiin, pomocna zafizeni) je ve
vyhradni odpovédnosti zakaznika.

2. Klice, které nejsou pouzivany pravidelné (kli¢
elektrické rozvodné skiiné) musi byt vyjmuty ze zamku
a ulozeny na bezpeé¢ném misté.

3. Likvidace primyslového odpadu, jako je olej, fezna
kapalina, tfisky a jiné musi byt provadéna vyhradné
v souladu se zakony na ochranu bezpeénosti a
zivotniho prostredi, jak je stanoveno pfisluSnymi
narodnimi a mistnimi organy.

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 toppling over/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.

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.
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12 usPORADANI STROJU
DISPOSITION OF MACHINES

A VYSTRAHA

1. Pfed demontazi stroje odpojte napajeci kabel a
vzduchovou hadici pfipojenou ke stroji.

2. Uvnitf rozvodné skiiné a ovladaciho panelu jsou ¢asti
pod napétim. P¥i postupu bud'te opatrni.
[Uraz elektrickym proudem]

3. Demontaz vysokotlakych nadob na stlaéeny plyn, jako
je napriklad plynovy kompenzator a pneumaticky
valec, provadéjte po odstranéni tlaku.
[Vybuch/nehoda]

/\ UPOZORNENI

Za odpovidajici likvidaci stroje je odpovédny jeho majitel.
Pri likvidaci stroje neposkozujte zivotni prostiedi.
Dodrzujte zakony vasi zemé a predpisy mistni spravy
tykajici se ochrany zivotniho prostredi a recyklace.

<Kapalina>

Ohledné vhodné likvidace kapalin, jako jsou maziva,
hydraulicky olej a fezna kapalina, se obratte na mistni spravu.
<Elektronicka zarizeni>

Odpovidajicim zpusobem zlikvidujte elektrické dily ovladaciho
panelu, monitoru, klavesnice, elektrické dily rozvodné skfriné,
kabely, méfici zafizeni (kodér apod.) poté, co u mistni zpravy
zkontrolujete, zda jsou zafizeni a dily recyklovatelné.

<Baterie>
Kontaktujte mistni spravu a ovéfte, zda jsou baterie a suché
baterie recyklovatelné a odpovidajicim zplsobem je zlikvidujte.

<Casti strojniho zafizeni>

Odpovidajicim zplsobem zlikvidujte jako recyklovatelné zdroje
(Srot) €asti strojniho zafizeni, jako jsou odlitky, plech, kuli¢kova
vietena, loZiska a ventily.

<Hadice>

Odpovidajicim zpusobem zlikvidujte hadice jako
recyklovatelny zdroj nebo jako plastovy odpad poté, co z nich
nechate odkapat kapalinu.

<Chladici médium>

Chladici média se pouzivaji ve vSech chladicich systémech,
jako jsou napftiklad regulatory teploty oleje, chladici jednotka
chladiciho média nebo chladi¢e v rozvodné skfini. Likvidaci
chladicich systému a recyklaci chladiciho média by méli
provadét profesionalové. Kontaktujte mistni spravu a ovéfte,
zda jsou tato zafizeni recyklovatelna.

<Pozorovaci okno obrabéci komory>

Pozorovaci okénko komory strojového opracovani se sklada z
polykarbonatu a tvrzeného skla. Kontaktujte mistni spravu a
ovérte, zda jsou tyto materialy recyklovatelné a odpovidajicim
zpusobem je zlikvidujte.

<Dokumentace>

Kontaktujte mistni spravu a ovéfte, zda jsou dokumenty a
disky CD souvisejici se strojem recyklovatelné a odpovidajicim
zplsobem je zlikvidujte.

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 oll
temperature controllers, coolant cooling units, 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 OVLADANI A SMER POHYBU OSY
AXIS CONTROL AND MOVEMENT DIRECTION

Zde jsou popsany smeéry pojezdu fizenych os. The travel directions of the controlled axes are described here.
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11 Posun osy pfii obrabéni a programovani
Axis Movement in Machine and Program

PFi obrabéni se nastroj posunuje v osach X a'Y a Z. Skute¢ny
pohyb je proto stejny jako programovany pohyb. Skute¢ny
pohyb v osach B a C je nicméné opacny nez programovany

pohyb.

In the machine, the tool moves on the X-, Y-, and Z-axes.
Therefore the actual motion is the same as the programmed
motion. However, the actual motion of the B- and C-axes is the

opposite of the programmed motion.

-Z

Pfedni strana stroje
Machine Front

Ovladana osa

Jednotka

Skute€ny posun osy

Posun osy pfi programovani

+ smér: Stejnym smérem jakym se posunuje
X Hlava vretena Doprava, pfi pohledu od pfedni strany osa.
stroje
+ smér: Stejnym smérem jakym se posunuje
Y Hlava vietena Smérem od operatora, pfi pohledu od osa.
pfedni strany stroje
+ smér: Stejnym smérem jakym se posunuje
VA Hlava vietena Nahoru, pfi pohledu od pfedni strany osa.
stroje
+ smér: + smér:
B Stal Leva strana stolu smérem dold, pfi Prava strana stolu smérem dolU, pfi
pohledu od pfedni strany stroje pohledu od pfedni strany stroje
+ smér: + smér:
C Stal Ve sméru hodinovych rucicek, pfi Proti sméru hodinovych rugicek, pfi
pohledu na stul shora pohledu na stal shora
Controlled Axis Unit Actual Axis Movement Axis Movement in program
+ direction: The same direction as the actual axis
X Spindle head Right, viewing the machine from the movement.
front
+ direction: The same direction as the actual axis
Y Spindle head Away from the operator, viewing the movement.
machine from the front
7 Spindle head + direction: The same direction as the actual axis
P Up, viewing the machine from the front movement.
+ direction: + direction:
B Table Table left side down, viewing the Table right side down, viewing the
machine from the front machine from the front
+ direction: + direction:
C Table Clockwise, viewing the table from the Counterclockwise, viewing the table

top

from the top
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G FUNCTIONS

A VYSTRAHA

I ———
Programy zde uvedené jsou pouze pro referencni ucely. V

pripadé skuteéného obrabéni si prostudujte specifikace
stroje a dostateéné optimalizujte fezné podminky s
uvazenim potiebné bezpecnosti.

A WARNING

The programs herein are only for reference purpose. For
the actual machining, study the machine specifications
and optimized machining conditions sufficiently taking
safety into account.

21 Seznam koda G
G Code List
Typ Funkce
Type Function

Jednorazovy kod G
One-shot G code

Kod G plati pouze ve specifikovaném bloku. (Kédy G ve skupiné 00, kromé& G10 a G11)
The G code is valid only in the specified block. (G codes in group 00, excluding G10 and G11)

Kod G zUstava v platnosti do doby, nez je specifikovan jiny kod G ve stejné skupiné. (Kédy G

Rezimovy kod G ve skupiné jiné nez 00)

Modal G code The G code remains valid until another G code in the same group is specified. (G codes in groups
other than group 00)
Priklad: Example:
GO01, GO0 (Modalni kéd G) GO01, GO0 (Modal G code)
GO1 X_Y_;
X5
e Kéd GO01 je platny az po tento blok. GO01 is valid up to this block.
GO0 X_Y_;

] PozNAMKA

] NoTE

N

Specifikujte kédy je format.

Ve stejném bloku Ize definovat vice nez jeden kéd G v pfipadé, ze
skupiny kédl G se od sebe navzajem lisi.

Pokud je v bloku specifikovan vice nez jeden kod G, nalezejici do
stejné skupiny, plati ten, ktery je specifikovan pozdéiji.

Pokud kéd G neni uveden v tabulce k6du G nebo je specifikovan
kéd G, pro ktery neni vybrana odpovidajici volba, na obrazovce se
zobrazi alarmové hlaseni (€. PS0010).

Systém NC uréuje rezimy kédu G identifikované symbolem [
pfi zapnuti napajeni nebo pfi stisknuti klavesy 7] (RESET).

n

w

&>

o

V pfipadé kodu G17, G49, G54, G94 a G97 vsak stisknuti tladitka
(RESET) nenastavi spole¢ny rezim kédu G, nybrz zustava
platny kéd G vybrany pro kazdou skupinu.

1 Viz samostatny svazek “PROVOZNIi PRIRUCKA”.

"2 Standardni pro specifikaci soustruzeni.

o

1. Specify the codes as the format.

2. More than one G code may be specified in the same block if their
G code groups differ from each other.

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

4. If a 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 (No. PS0010) is displayed on the screen.

5. 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 G17, G49, G54, G94, and G97, however, pressing the
(RESET) key does not establish the G code mode of them but
the G code selected for each group remains valid.

6. ! Refer to the separate volume, “OPERATION MANUAL”.

"2 Standard for the turning specifications.
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7. Pro synchronizované zavitovani specifikujte “M29 S_" v bloku 7. For synchronized tapping, specify “M29 S_" to the block just before
tésné pred blokem obsahujicim kody G84 nebo G74. the block containing G84 or G74.
Q: Standardni  A: Volitelné  X: Neni k dispozici
Déleni Déleni
Kaod Skupina Funkce (MSX- (MSX- Strana
7011V) 7111V)
GO0 Polohovani O O 47
GO1 Linearni interpolace O O 48
Go2 Kruhova interpolace/interpolace po Sroubovici/interpolace po OI0/ OI0! 48
spirale/kuzelova interpolace, CW (po sméru hodinovych ruci¢ek) AIA NN 51
G02.2 Evolventni interpolace, CW (po sméru hodinovych rucicek) A A 59
ponencialni interpolace,
G02.3 CW (po sméru hodinovych rucicek) A A 60
Go3 Kruhova interpolace/interpolace po $roubovici/interpolace po OIO! OIO/ 48
spirale/kuzelova interpolace, proti sméru hodinovych rucek AIA JAV/AN 51
G03.2 Evolventni interpolace, CCW (proti sméru hodinovych rucicek) A A 59
G03.3 Exponencialni interpolace, CCW (proti sméru hodinovych rucicek) A A 60
G04 Prodleva/Pfesné zastaveni @) @) 64

Vysokorychlostni opracovani rezimu fizeni obrysu Al Il (pocet
GO05 blokd nacitanych pfedem: 1000) (pfikaz kompatibilni s Fizenim A O 407
obrysu s vysokou presnosti)

00 RezZim Fizeni obrysu Al | (pocet bloku naéitanych pfedem: 30) O X 407
Vysokorychlostni opracovani rezimu fizeni obrysu Al Il (pocet
G051 bloku nacitanych pfedem: 1000) A O 407
Nano vyhlazovani/Vyhlazovaci interpolace AIA O/IA 410
G06.2 01 Interpolace NURBS A A 65
G07 Interpolace po hypotetické ose A A 68
GO07.1 Valcova interpolace/korekce bodu obrabéni pro valcovou
(G107) interpolaci A UM
G038 Rizeni obrysu Al (pfikaz kompatibility fizeni s predvidanim) @) @) 407
G09 00 Pfesné zastaveni O O 121
G10 Nastaveni dat O O 69
173
G10.6*1 Data odjeti nastroje A A
G11 Zrugeni rezimu nastaveni dat @) O
G12.1 05 Rezim interpolace v polarnich soufadnicich A A
G131 ZruSeni rezimu interpolace v polarnich soufadnicich A A
G15 ] Zruseni ptikazu polarnich soufadnic A A 71
7
G16 Prikaz polarnich souradnic O A 71
. Xp:Osa X nebo jeji
G17 Rovina XpYp roVnOb&INa 0sa @) @) 72
. Yp:Osa Y nebo jeji
G18 02 Rovina ZpXp rOVnob&3Na osa @) O 72
. Zp:Osa Z nebo jeji
G19 Rovina YpZp rovnob&na 0sa O O 72
G20 06 Zadavani dat v palcovém systému O O

G21 Zadavani dat v metrickém systému O O
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QO: Standardni

A: Volitelné X: Neni k dispozici

Déleni Déleni
Kod Skupina Funkce (MSX- (MSX- Strana
7011V) 7111V)
G22 04 Funkce ulozené kontroly zdvihu ZAPNUTA O A 74
G23 Funkce uloZené kontroly zdvihu VYPNUTA O A 74
G27 Kontrola navratu do nulového bodu O O
G28 Automaticky navrat do nulového bodu O O 76
G29 00 Navrat z nulového bodu @) O
G30 Druhy/tieti, ¢tvrty navrat do nulového bodu OIA OIA 76
G30.1 Navrat do plovouciho referenéniho bodu A A 77
G31 Vynechat funkci O O 78
G33 Rezani zavitu/synchronizovany posuv A A 79
G34 o1 Rezani zavitu s promé&nnym stoupanim A A
G35 Rezani zavitu po kruZnici ve sméru hodinovych rugek A A
G36 Rezani zavitu po kruznici proti sméru hodinovych rugek A A
Zru$eni korekce poloméru obrabéciho nastroje/zruSeni korekce * * 178
C poloméru Spicky obrabéciho nastroje OIX OrX 307
. (px s s . . 178
G41 t(qrvekce pc?lovrmwgru ol?rab§0|h9 na;trOJe, levy/korekce poloméru ONX2 OrX2 262
Spicky obrabéciho nastroje nastroje, vlevo 307
Korekce poloméru obrabéciho nastroje, vpravo/korekce poloméru * * 178
G4z $picky obrabéciho nastroje, vpravo OIX OrX 307
G41.2 Korekce fezného nastroje pro 50sé obrabéni vievo (typ 1) X O 406
G413 Korekce fezného nastroje pro 50sé obrabéni (korekce nabézné % o
hrany)
G414 07 Korekcg rez'neho nasEEOJe pro 50sé obrabéni vievo (typ 1) (pfikaz % )
kompatibilni s MSX-5**)
Korekce fezného nastroje pro 50sé obrabéni vievo (typ 1) (pfikaz
G41.5 kompatibilni s MSX-5**) X O
G41.6 Korekce fezného nastroje pro 50sé obrabéni vievo (typ 2) X @)
G42.2 Korekce fezného nastroje pro 50sé obrabéni vpravo (typ 1) X O 406
Korekce fezného nastroje pro 50sé obrabéni vpravo (typ 1)
Ga2.4 (pfikaz kompatibilni s MSX-5**) X O
Korekce fezného nastroje pro 50sé obrabéni vpravo (typ 1)
G42.5 (pfikaz kompatibilni s MSX-5**) X O
G42.6 Korekce fezného nastroje pro 50sé obrabéni vpravo (typ 2)
G40.1 ” o e T
(G150) Rezim zru$eni normalniho smérového Fizeni A
G411 etk .
(G151) 19 Normalni smérové fizeni ZAPNUTO (leva strana) A A
G42.1 et ke .
(G152) Normalni smérové fizeni ZAPNUTO (prava strana) A A
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Q: Standardni  A: Volitelné  X: Neni k dispozici
Déleni Déleni
Kéd Skupina Funkce (MSX- (MSX- Strana
7011V) 711IV)
G43 Korekce délky nastroje, + @) @) 176
G431 Korekce délky nastroje ve sméru osy nastroje X O
G43.4 Rizeni na stfed nastroje (typ 1)/plynulé Fizeni rychlosti X O 2?2
G43.5 08 Rizeni na stfed nastroje (typ 2) X @)
G43.7 Korekce délky nastroje pro soustruzeni A A 371
G43.8 Rizeni bodu obrabéni (typ 1) X O 390
G43.9 Rizeni bodu obrabéni (typ 2) X O 390
G44 Korekce délky nastroje, — O O
G45 Korekce polohy nastroje, zvyseni A A 88
G46 Korekce polohy nastroje, snizeni A A 88
G47 %0 Korekce polohy nastroje, dvojité zvyseni A A 88
G48 Korekce polohy néstroje, dvojité snizeni A A 88
G49 08 ZruSeni korekce délky nastroje/zruSeni Fizeni na stfed néstroje O O ;;g
G50 Zru$eni zr:nény mél"'[tkva/zlruéenl' programovatelného zrcadleni A A 91
obrazu (zaporné zvétSeni) 92
G51 " f\r/gf;:ngéﬁtka/Programovatelné zrcadleni obrazu (zaporné A A g;
G50.1 ZruSeni programovatelného zrcadleni obrazu A A 95
G51.1 22 Programovatelné zrcadleni obrazu A A 95
G50.2 Zru$eni obrabéni mnohouhelniku A A
G51.2 3 Obrabéni mnohouhelniku A A
G52 Nastaveni mistniho soufadnicového systému @) @) 97
G53 00 Vybér soufadnicového systému stroje @) @) 98
G53.1 Smérové fizeni osy nastroje X @) 400
G54 y \S/é'/llj)réardici)ggsgEi(ﬁ:(;\;i?éomsgztsrrggkoubrobku 1/Vybér dodate¢ného OIA OIA 19080
G54.1 Vybér dodateéného souradnicového systému obrobku A A 100
G54.2 23 Funkce dynamické korekce upinaciho obrobku oto¢ného stolu A @) 384
G54.4 33 Korekce chyby nastaveni obrobku X O 394
G55 Vybér soufadnicového systému obrobku 2 @) @) 98
G56 Vybér soufadnicového systému obrobku 3 O O 98
G57 14 Vybér soufadnicového systému obrobku 4 O O 98
G58 Vybér soufadnicového systému obrobku 5 O O 98
G59 Vybér soufadnicového systému obrobku 6 @) @) 98
G60 00 Jednosmérné najeti @) @) 101
G61 ReZim pfesného zastaveni @) @) 123
G62 Rezim automatického vyfazeni roh( A A 124
G63 1 Rezim zavitovani O O 123
G64 Rezim obrabéni (rezim kontroly pfesného zastaveni) O O 123
G65 00 Volani makra O @) 103
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Q: Standardni  A: Volitelné  X: Neni k dispozici

Déleni Déleni
Kéd Skupina Funkce (MSX- (MSX- Strana
7011V) 711IV)
G66 g/lsoed)alnl volani makra (volani po vykonani pfikaz( pro pohyb v o) ) 103
G66.1 12 Modalni volani makra (volani v kazdém bloku) O A 103
G67 Zru$eni modalniho volani makra O O 103
G68 Oto&eni soufadnic/pfevod 3D souFadnic A A 1?3
G68.2 16 Pfikaz naklonéné pracovni roviny (Euler(iv Uhel) A @) 400
G69 Zru8eni otoCeni soufadnic/Zrueni pfevodu 3D soufadnic A A 1?3
G72.1 Kopie - otogeni A A 112
00
G72.2 Kopie - posunuti A A 112
Cyklus vysokorychlostniho
G73 vrtani hlubokych otvoru O O 207
212
C . 216
G74 Reverzni zavitovaci cyklus O O 217
Pfedem nastaveny cyklus 219
09 obrabéni otvoru Cyklus dokoncovaciho
G76 yrus o O O 220
vyvrtavani
Vypnuti rezimu sekani/ 116
G80 Zrudeni pfedem nastaveného ANIO AIO
b 200
cyklu obrabéni otvoru
G81 Cyklus bodového vrtani O O 116
G81.1 00 Sekani A A 203
G82 Cyklus valcového zahlubovani O @) 203
Cyklus vrtani hlubokych
G83 otvort @) O 208
212
L , 216
G84 Zavitovaci cyklus O @) 217
219
Cyklus synchronizovaného 216
G84.2 zavitovani (format F15) O O g::;
09 Pfedem nastaveny cyklus
obrabéni otvoru Cyklus reverzniho 216
G84.3 S)’/nf:t;lronlzovaneho fezani ) ) 217
zavitu 219
(Format F15)
G85 Vyvrtavaci cyklus O O 205
G86 Vyvrtavaci cyklus O O 205
G87 Cyklus zpétného vyvrtavani O @) 220
G8s Vyvrtavaci cyklus @) @) 206
G89 Vyvrtavaci cyklus @) @) 206
G90 03 Absolutni pfikaz O @) 118
G91 PFirGstkovy pfikaz O O 118
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Q: Standardni  A: Volitelné  X: Neni k dispozici
Déleni Déleni
Kéd Skupina Funkce (MSX- (MSX- Strana
7011V) 7111V)
G92 0 itrgsgs Ssgﬁsffrigi;g\é:g 3?::2:1; obrobku/nastaveni maximalnich OIA OIA 368
G92.1 Predvolba soufadnicového systému obrobku A A 119
G93 Prevraceny ¢as posuvu A A 119
G94 05 ReZim posuvu za minutu O @) 119
G95 ReZim posuvu na otacku A A 119
G96 Rizeni na konstantni obvodovou rychlost A A 368
G97 1 Rizeni soustruznického vietena na konstantni rychlost A A 370
C2E 10 (r\:j"'“ej:jaetngj ?122;6\‘;:;; I:;klkfjosdgbrébéni otvoru) O O 199
G99 (r\:)?\ejcrja;rgzss?tdat\]/;y cyklus obrabéni otvoru) O O 199
G107 00 Vélcova interpolace A A
G313 Volani makroprogramu monitorovani zatizeni @) @) 436
G332 Vybér rezimu obrabéni / Uréent tolerance O O j;g
G355"" Mé&feni osy otageni A A
G382 Pfikaz naklonéné pracovni roviny (Uhel vychyleni valce) A @) 400
Q: Standard A: Option X: Not available
Division | Division
Code Group Function (MSX- (MSX- Page
7011V) 7111V)
G00 Positioning @) @) 47
GO1 Linear interpolation O @) 48
GO2 Circ.ular.interpola.tion/helical interpolation/spiral interpolation/ OI0/ OIO! 48
conical interpolation, CW (clockwise) AIA JAV/AN 51
G02.2 Involute interpolation, CW (clockwise) A A 59
w23 | T " NERE
G03 Cirgular_interpola_tion/helical interpolation/spiral interpolation/ @@ el@)] 48
conical interpolation, CCW (counterclockwise) JAV/AN JAV/A 51
G03.2 Involute interpolation, CCW (counterclockwise) A A 59
G03.3 Exponential interpolation, CCW (counterclockwise) A A 60
Go4 Dwell/Exact stop @) @) 64
Al contour control Il high-speed processing (number of blocks
G05 read ahead: 1000) (high-precision contour control compatibility A @) 407
command)
00 Al contour control | (number of blocks read ahead: 30) O X 407
GO05.1 ,rAeIa%or;Loeuardc?czn(;(r)c(»)l)ll high-speed processing (number of blocks A o 407
Nano smoothing/Smooth interpolation AIA O/IA 410
G06.2 01 NURBS interpolation A A 65
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Q: Standard A: Option

X: Not available

Division | Division
Code Group Function (MSX- (MSX- Page
7011V) 711IV)
Go7 Hypothetical axis interpolation A A 68
(C(%B(?]B;) i(:]ilél:]s;;:ilo::\terpolatlon/Cuttlng point offset for cylindrical AA AA
G08 Al contour control (look-ahead control compatibility command) @) @) 407
G09 00 Exact stop @) @) 121
G10 Data setting @) @) 69
173
G10.6*1 Tool retraction data A A
G11 Data setting mode cancel O O
G12.1 Polar coordinate interpolation mode A A
G13.1 2 Polar coordinate interpolation mode cancel A A
G15 Polar coordinate command cancel A A 71
G16 " Polar coordinate command O A 71
G17 XpYp plane Xp: X-axis or its parallel axis @) O 72
G18 02 ZpXp plane Yp: Y-axis or its parallel axis O O 72
G19 YpZp plane Zp: Z-axis or its parallel axis O O 72
G20 Data input in inch system O O
G21 06 Data input in metric system O @)
G22 Stored stroke check function ON O A 74
G23 o Stored stroke check function OFF @) A 74
G27 Zero return check O O
G28 Automatic zero return O O 76
G29 Return from zero point O O
G30 %0 Second/third, fourth zero return OIA OIA 76
G30.1 Floating reference point return A A 77
G31 Skip function O O 78
G33 Thread cutting/synchronizes feed A A 79
G34 Variable lead threading A A
G35 o1 Circular threading CW A A
G36 Circular threading CCW A A
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Q: Standard A: Option  X: Not available

Division | Division
Code Group Function (MSX- (MSX- Page
7011V) 7111V)
G40 Tool radius offset cancel/Tool nose radius offset cancel & & 21333
178
G41 Tool radius offset, left/Tool nose radius offset, left OnX? OX’? 262
307
G42 Tool radius offset, right/Tool nose radius offset, right & & :1%83
G41.2 Cutter compensation for 5-axis machining left (type 1) X O 406
G41.3 Cutter compensation for 5-axis machining (leading edge offset) X O
Cutter compensation for 5-axis machining left (type 1) (MSX-5**
Gat4 07 compatible command) X O
G415 Cutter gompensatlon for 5-axis machining left (type 1) (MSX-5 % O
compatible command)
G41.6 Cutter compensation for 5-axis machining left (type 2) X O
G42.2 Cutter compensation for 5-axis machining right (type 1) X O 406
G42.4 Cutter gompensatlon for 5-axis machining right (type 1) (MSX-5 % O
compatible command)
G425 Cutter gompensatlon for 5-axis machining right (type 1) (MSX-5 % O
compatible command)
G42.6 Cutter compensation for 5-axis machining right (type 2) X
G40.1 N
(G150) Normal direction control cancel mode A
G411 19 Normal direction control ON (left side) A A
(G151)
G421 N . .
(G152) Normal direction control ON (right side) A A
G43 Tool length offset, + O O 176
G43.1 Tool length compensation in tool axis direction X O
G43.4 Tool center point control (type 1)/Smooth velocity control X @) 3?2
G43.5 08 Tool center point control (type 2) X @)
G43.7 Tool length offset for turning A A 371
G43.8 Cutting point control (type 1) X O 390
G43.9 Cutting point control (type 2) X O 390
G44 Tool length offset, — O O
G45 Tool position offset, increase A A 88
G46 00 Tool position offset, decrease A A 88
G471 Tool position offset, double-increase A A 88
G48 Tool position offset, double-decrease A A 88
G49 08 Tool length offset cancel/Tool center point control cancel O O ;;g
Scaling cancel/Programmable mirror image cancel (negative 91
C " magnification) A A 92
G51 Scaling/Programmable mirror image (negative magnification) A A g;
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O: Standard  A: Option

X: Not available

Division | Division
Code Group Function (MSX- (MSX- Page
7011V) | 711IV)
G50.1 Programmable mirror image cancel A A 95
G51.1 2 Programmable mirror image A A 95
G50.2 Polygon cutting cancel A A
G51.2 3 Polygon cutting A A
G52 Local coordinate system setting @) @) 97
G53 00 Machine coordinate system selection @) @) 98
G53.1 Tool axis direction control X O 400
G54 y \3/\3/,:?:; r::\o;;‘i}ig;(t; system 1 selection/Additional work coordinate OIA OIA 19080
G54.1 Additional work coordinate system selection A A 100
G54.2 23 Rotary table dynamic fixture off-set function A @) 384
G54 .4 33 Work setting error offset X O 394
G55 Work coordinate system 2 selection @) @) 98
G56 Work coordinate system 3 selection @) @) 98
G57 14 Work coordinate system 4 selection @) @) 98
G58 Work coordinate system 5 selection O O 98
G59 Work coordinate system 6 selection O O 98
G60 00 Uni-directional approach @) @) 101
G61 Exact stop mode @) @) 123
G62 Automatic corner override mode A A 124
G63 1 Tapping mode O O 123
G64 Cutting mode (exact stop check mode) @) @) 123
G65 00 Macro call O @) 103
G66 zﬂoa;;gar:;)g)al call (call after execution of axis movement o o 103
G66.1 12 Macro modal call (call in each block) @) A 103
G67 Macro modal call cancel @) @) 103
G68 Coordinate rotation/3D coordinate conversion A A 1?3
G68.2 16 Tilted working plane command (euler angle) A O 400
G69 Coordinate rotation cancel/3D coordinate conversion cancel A A 1?3
G721 Copy-rotation A A 112
G72.2 % Copy-shift A A 112




FUNKCE G

46 G FUNCTIONS
Q: Standard  A: Option  X: Not available
Division | Division
Code Group Function (MSX- (MSX- Page
7011V) 7111V)
High-speed deep hole drilling
G73 cycle @) @) 207
212
. 216
G74 Reverse tapping cycle @) O 217
. 219
09 Hole machining canned cycle
G76 Fine boring cycle @) @) 220
Chopping mode OFF/Hole 16
G80 machining canned cycle ANO AIO 200
cancel
G81 Spot drilling cycle O O 116
G81.1 00 Chopping A A 203
G82 Counter boring cycle @) @) 203
G83 Deep hole drilling cycle @) @) 208
212
. 216
G84 Tapping cycle O O 217
219
Synchronized tapping cycle 216
G84.2 (F15 format) O O 31;
09 Hole machining canned cycle
Reverse synchronized tapping 216
G84.3 cycle O O 217
(F15 format) 219
G85 Boring cycle @) @) 205
G86 Boring cycle @) @) 205
G87 Back boring cycle O O 220
G88 Boring cycle O O 206
G89 Boring cycle O O 206
G90 03 Absolute command @) @) 118
Go1 Incremental command O @) 118
G92 Work coordinate system change/Maximum turning spindle speed OIA OIA 368
00 setting
G92.1 Work coordinate system preset A A 119
G93 Inverse time feed A A 119
G94 05 Feed per minute mode O @) 119
G95 Feed per revolution mode A A 119
G96 " Constant surface speed control A A 368
G97 Controlling turning spindle at constant speed A A 370
Initial point return
C2E 10 (hole machining canned cycle) O O 199
Point R return
G99 (hole machining canned cycle) O O 199
G107 00 Cylindrical interpolation A A
G313 Calling the load monitor macro program O O 436
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O: Standard  A: Option

X: Not available

Division | Division
Code Group Function (MSX- (MSX- Page
7011V) 7111V)

. . e 417
G332 Cutting mode selection / Specifying tolerance @) @) 420
G355 Rotation axes measurement A A
G382 Tilted working plane command (roll-pitch-yaw) A @) 400

2-2 G00 Polohovani obrabéciho nastroje rychloposuvem

GO00 Positioning Cutting Tool at Rapid Traverse Rate

ReZim GOO je obvykle pouzivan pro nasledujici operace:
1. Na pocatku obrabéni
PFesun fezného nastroje do blizkosti obrobku

2. Béhem obrabéni
Chcete-li pfesunout nastroj do nasledujiciho
naprogramovaného bodu, kdyZ nastroj neni v kontaktu s
obrobkem

3. Na konci obrabéni
Pfesun fezného nastroje od obrobku

GOOX Y Z ;

C XY, Z Specifikuje cilovy bod najiZdéni do polohy

/\ UPOZORNENI

1. Draha nastroje od aktualniho bodu do
naprogramovaného koncového bodu neni vzdy pfima.
Proto pfi zadavani polohovani v rezimu G00 se ujistéte,
Ze v draze polohovani, ktera je uréena rychlostmi v
jednotlivych osach (X, Y, Z) neni zadna prekazka.
[Naruseni obrysu/Poskozeni stroje]

2. Pokud v ose Y najizdite po ose X, nebo v ose X
najizdite po ose Y, napriklad prikazem G00, draha
nastroje bude uvniti specifikované polohy. To
znamena, ze pokud nastroj dosahne specifikovaného
rozsahu polohy, program v nasledujicim bloku je
vykonan pred dosazenim koncové polohy pfikazu (v
poloze). Pfi vytvareni programi vezméte v ivahu
naruseni obrysu mezi nastrojem a obrobkem.
[Naruseni obrysu mezi nastrojem a obrobkem]

Platnost kontroly dosazeni polohy lze prepinat
nastavenim nize uvedeného parametru.
€.1601.5

0: Kontrola dosazeni polohy zapnuta

1: Kontrola dosazeni polohy vypnuta (vychozi
nastaveni)

[NaruSeni obrysu mezi nastrojem a obrobkem]

(] PozNAMKA

GO0 is usually used for the following operations:

1. At the start of machining
To move the tool close to the workpiece

2. During machining
To move the tool to the next programmed point when the
tool does not contact with the workpiece

3. At the end of machining
To move the tool away from the workpiece

Specifies the positioning target point

/\ cAuUTION

1. The tool path is not always a straight line from the
present position to the programmed end point.
Therefore, when specifying positioning in the G00
mode, make sure that there is no obstacle in the path of
positioning, which is determined according to the
traverse rate of the individual axes (X, Y, Z).
[Interference/Machine damage]

2. If the Y-axis is moved after the X-axis, or the X-axis is
moved after the Y-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.

[Interference between tool and workpiece]

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

No.1601.5

0 : In-position check valid

1 : In-position check invalid (default setting)
[Interference between tool and workpiece]

] noTE

1. Rychloposuv je mozné upravit pomoci spinace [RAPID
OVERRIDE] (Korekce rychlosti rychloposuvu) na ovladacim
panelu stroje.

2. Pokud spina¢ [OVERRIDE] (Korekce rychlosti posuvu)
nastavite do polohy “0” b&€hem automatického provozu,
naprogramovany rychloposuv nebude vykonan a provoz pfejde do
rezimu podrzeni pfisuvu.

1. The rapid traverse rate is adjustable by using the [RAPID
OVERRIDE] (Rapid Traverse Rate Override) switch on the
machine operation panel.

2. Ifthe [OVERRIDE] (Feedrate Override) switch is set to “0” during
automatic operation, the programmed rapid traverse is not
executed and the operation enters the feed hold mode.
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2-3 G01 Pohyb obrabéciho nastroje po rovné draze reznym posuvem
G01 Moving Cutting Tool along Straight Path at Cutting Feedrate

PFikaz GO1 se pouZivéa k provedeni obrabéni z boku nebo
obrabéni kapsy pomoci ¢elni frézy nebo €elniho soustruzeni
pomoci Celni frézy.

GO1X Y _Z F_;

/\ UPOZORNENI

Je-li fezna rychlost vysoka, pokud se najizdi v ose Y po
ose X nebo pokud se najizdi v ose X po ose Y, napriklad
pomoci prikazu G01, bude dalSi blok proveden pred
uplnym dokoncéenim zrychleni/zpomaleni predchoziho
bloku a drahy nastroje ziskaji v rohu tvar oblouku. To
znamena, ze roh nelze dokong¢it jako ostry. Je-li zapnuta
kontrola dosazeni polohy, bude roh dokoncen jako ostry.

Platnost kontroly dosazeni polohy Ize prepinat nastavenim
nize uvedeného parametru.

€.1601.5

0: Kontrola dosazeni polohy zapnuta

1: Kontrola dosazeni polohy vypnuta (vychozi nastaveni)

] PoznAMKA

Specifikuje cilovy bod obrabéni.
Specifikuje rychlost posuvu.

GO01 is used to carry out side cutting or pocket cutting using an
end mill, or facing using a face milling cutter.

Specifies the cutting target point.
Specifies the feedrate.

/\ cAUTION

|
When the cutting speed is high, if the Y-axis is moved after
the X-axis or the X-axis is moved after the Y-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. 1601.5

0: In-position check valid

1: In-position check invalid (default setting)

] NoTE

1. Rezny posuv je nastavitelny pomoci spina¢e [OVERRIDE]
(Korekce rychlosti posuvu) na ovladacim panelu stroje
v rozsahu 0 az 150%.

2. Udaje o posuvu jsou “0” do doby, neZ je specifikovan kod F. Stroj
nebude pracovat v pfipadé, Ze bude vykonan program, ve kterém
je rychlost posuvu nastavena “0”. Na obrazovce se zobrazi
vystrazna zprava (€. PS0011).

1. The cutting traverse rate is adjustable by using the [OVERRIDE]
(Feedrate Override) on the machine operation panel in the range
of 0 to 150%.

2. The feedrate data is “0” until an F code is specified. The machine
will not operate if a program is executed in which the feedrate data
is “0”. An alarm message (No. PS0011) is displayed on the
screen.

24 GO02 Kruhova interpolace (ve sméru hodinovych ruéek), G03 Kruhova interpolace (proti sméru

hodinovych rucek)

GO02 Circular Interpolation (Clockwise), G03 Circular Interpolation (Counterclockwise)

GO03

1. Kruhovy oblouk v roviné XY (pfi zapnuti)
G17 G02(GO03) X_Y_I_J_F_;
G17 G02(G03) X_Y_R_F_;

2. Kruhovy oblouk v roviné ZX

G18 G02(GO03) X_Z_I_K_F_;

G18 G02(G03)X_Z_R_F_;

3. Kruhovy oblouk v roviné YZ

G19G02(G03) Y_Z_J_K_F_;
G19G02(G03) Y_Z_R_F_;

Souradnice oblouku v koncovém bodé.

G02

1. Circular arc on XY plane (At Power on)

2. Circular arc on ZX plane

3. Circular arc on YZ plane

Coordinate of the arc end point.
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e L, K Vzdalenost a smér z pocatecniho bodu do
stfedu oblouku.

R Polomér kruhového oblouku

¢ Rychlost posuvu

] PoznNAMKA

Distance and direction from the start point to
the center of arc.

Circular arc radius
Feedrate

] NoTE

1.

Obecné je kruhovy oblouk obrabén v roviné XY (G17). Pfi
obrabéni kruhového oblouku v roviné ZX nebo YZ vyberte rovinu
specifikovanim G18 nebo G19.

Koéd G02 nebo GO03 stanovite zobrazenim oblouku v zaporném
sméru od kladného sméru v ose, ktera neni obsazena ve vybrané
roviné. V roviné XY G17 generuje pfikaz G02 napfiklad oblouk po
sméru hodinovych rucicek tak, Ze se tento oblouk zobrazi v
zaporném sméru od kladného sméru v ose Z.

Znaménko (+, —) poloméru R je zobrazeno zplisobem uvedenym
nize. Pro 180° se pouzije kladné (+) nebo zaporné (-) znaménko.

R>0
R<0

Kruhovy oblouk 180° nebo mensi

Kruhovy oblouk 180° nebo vétsi

PFi obrabéni celé kruznice pouzijte ke specifikovani poloméru
pfikazy I, J a K. Pokud polomér kruznice specifikujete s pfikazem
R, bude mozné definovat nespocetné mnoho kruznic, které maji
pocatecni a koncovy bod.

Pokud jsou spole¢né s pfikazem R zadany i pfikazy I, J a K ve
stejném bloku, ziskava pfikaz R prioritu a pfikazy I, J a K jsou
ignorovany.

Ptikazy |, J a K pouzije ke specifikovani stfedu oblouku, pokud
oblouk neni tvofen pulkruznici majici 180° jako stfedovy Uhel a
vrchol orientovany 0°, 90°, 180°, 270° jak je znazornéni na
obrazcich 1, 2, 3, 4 nize. Pokud pro stfed oblouku pouzijete pfikaz
R, maze dojit k chybé vypoctu.

-

1.

Generally, circular arc is cut in the XY plane (G17). When cutting a
circular arc in the ZX or YZ plane, select the plane by specifying
G18 or G19.

G02 or G03 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 G17 XY plane, for example,
the G02 command generates a clockwise arc by viewing the arc in
the negative direction from the positive direction in the Z-axis.
The sign (+, —) accompanying the radius R indicates as shown
below. For 180°, either positive (+) or negative (-) is used.

R>0
R<0

Circular arc of 180° or smaller

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.

When |, J, and K are specified with an R command in the same
block, the R command is given priority and |, J, and K commands
are ignored.

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. IfRis
used for the arc center, a calculation error may be caused.

7))

Priklad:

(-60.0, 50.0)

00001;

G90 GO0 X70.0 Y50.0;...oociiiiiiiiecee e ®
GO01 X0 FB00;.....ccciiiiiiiieiciie e )

+X

<«—— Rezny posuv
Cutting Feed
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GO03 J-50.0; ...eerreiiecnerenresscnree e ess e e n e es s ne e e ne e Obrabéni podél kruznice proti Cutting along a circle
sméru hodinovych rucicek s counterclockwise at a feedrate of
rychlosti posuvu 500 mm/min 500 mm/min
(Vzdalenost od po¢ate¢niho bodu  (The distance from the start point
(@) ke stfedu kruznice: 50 mmve (@) to the circle center: 50 mm in
sméru zaporné osy Y) the negative direction of the Y-axis)
] rozNAMKA ] noTE
Pro cely kruh nejsou hodnoty X a Y For afull circle, X and Y are not specified
specifikovany, protoze po¢atec¢ni a since the start point and the end point
koncovy bod zde maji stejnou polohu. are at the same position.
GO X=60.0; weeieieeeiieee e ®
Priklad: Example:
A
[ .
™
o
N
( A X
&
R10 3
/4 \(i) Y
rRoo \@
8 18 <—— Rezny posuv
Cutting Feed
28 28
00001;
G90 G01 X28.0 YO F500; ....eeeeeeereeiieeeniiieeaiieeene @
Y 20.0; et @)
G03 X18.0 Y30.0 1-10.0; ....ooereeremeee e (® Obrabéni po kruznici (proti sméru  Circular cutting (counterclockwise)

G01 X-8.0;

G02 X-28.0 Y10.0 R20.0;......

G01Y-10.0;
G02 X-8.0 Y-30.0 R20.0;

G01 X18.0;
G91 G03 X10.0 Y10.0 R10.0;

G90 GO01 YO0;

®

hodinovych rugiéek) do @ (polomér:
10.0 mm)

@ Zde je mozné specifikovat R10.0
namisto [-10.0.

Obrabéni po kruznici (po sméru
hodinovych rugiéek) do & (polomér:
20.0 mm)

Obrabéni po kruznici (po sméru
hodinovych rugiéek) do @ (polomér:
20.0 mm)

Obrabéni po kruznici (proti sméru
hodinovych rugicek) do @ (polomér:
10.0 mm)

@ Protoze pfikazy jsou specifikovany v
prirlstkovém rezimu G91,
soufadnice (X10.0, Y10.0) stanovuiji
vzdalenost od poc¢atecniho do
koncového bodu oblouku.

Absolutni pfikaz

to @ (Radius: 10.0 mm)

@ It is possible to specify R10.0
instead of 1-10.0 here.

Circular cutting (clockwise) to ®
(Radius: 20.0 mm)

Circular cutting (clockwise) to @
(Radius: 20.0 mm)

Circular cutting (counterclockwise)
to ® (Radius: 10.0 mm)

@ Since the commands are specified in
the G91 incremental mode, (X10.0,
Y10.0) indicates the distance from
the start point to the end point of the
arc.

Absolute command
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2-5
sméru hodinovych rucek)

GO02 Interpolace po Sroubovici (ve sméru hodinovych ruéek), G03 Interpolace po Sroubovici (proti

GO02 Helical Interpolation (Clockwise), GO3 Helical Interpolation (Counterclockwise)

Specifikovanim os X, Y, Z v rezimu kruhové interpolace je
pohyb obrébéciho nastroje fizen po Sroubovici. Tento rezim
interpolace se pouziva pro obrabéni zavitd pomoci
zavitovaciho nastroje.

1. Interpolace po Sroubovici v roviné XY

G17 G02(GO3) X_Y_Z_1_J_F_;

G17 G02(G03)X_Y_Z R_F_;

2. Interpolace po Sroubovici v roviné ZX

G18 G02(GO03) X_Z_Y_I_K_F_;

G18 G02(G03)X_Z_Y _R_F_;

3. Interpolace po Sroubovici v roviné YZ

G19G02(G03) Y_Z_X_J_K_F_;
G19 G02(G03) Y_Z_X_R_F_;

C XY, Z e, Koncovy bod interpolace po Sroubovici

L, K Vzdalenost a smér z pocate¢niho bodu
interpolace po Sroubovici do stfedu

e R Polomeér interpolace po Sroubovici

L Pt Rychlost posuvu

(] PozNAMKA

By specifying X-, Y-, Z-axes in the circular interpolation mode,
the cutting tool movement is controlled along helix. This
interpolation mode is used to cut threads using a thread cutting
tool.

1. Helical interpolation in the XY plane

2. Helical interpolation in the ZX plane

3. Helical interpolation in the YZ plane

End point of helical interpolation

Distance and direction from the start point of
helical interpolation to the center

Radius for helical interpolation
Feedrate

] noTE

1. Smér Sroubovice (po sméru hodinovych ruci¢ek/proti sméru
hodinovych rugicek) je stanoven pfi pohledu od nastroje k obrobku.

2. Vrezimu interpolace po Sroubovici je korekce poloméru nastroje
platna pouze pro oblouk.

3.V bloku, ve kterém je specifikovana interpolace po Sroubovici, neni
povoleno zadavat korekci polohy nastroje a korekci délky nastroje.

4. Prikaz F specifikuje rychlost posuvu podél kruhového oblouku.
Protoze skute¢na rychlost posuvu se liSi od rychlosti posuvu
uvedené v programu kédem F, nesmi rychlost posuvu v linearni
ose, kterou Ize vypocitat podle nasledujiciho vzorce, pfekrocit
omezeni stroje.

Délka linearni osy
Délka kruhového oblouku

Rychlost posuvu v _
linearni ose

X Délka kruhového /'
oblouku
Length of
Circular Arc

1. Direction of helix (clockwise/counterclockwise) is determined as
viewed from tool to workpiece.

2. In the helical interpolation mode, the tool radius offset is valid only
for an arc.

3. In the block where the helical interpolation is specified, it is not
allowed to specify the tool position offset and the tool length offset.

4. F specifies the feedrate along the arc. Since the actual feedrate
differs from the feedrate specified by F in the program, the feedrate
along a linear axis, which can be calculated as the following
formula, must not exceed the machine limit.

Linear axis length
Circular arc length

Linear axis feedrate = F x

Draha nastroje
Tool Path

|

S

Délka linearni osy
Length of Linear Axis

Y

Rychlost posuvu
Feedrate
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Priklad: Example:
¥ M60 x P2.0
X .
ZOI—v— — -
| |
A | | =

| |

| (\f |

| |

$30 Vybéh: 2 mm
Relief: 2 mm o o o
Nastroj k fezani zavita (stoupani 2.0 mm) Geometricka poloha fezného néstroje
Thread Cutting Tool (Pitch 2.0 mm) Locus of the Cutting Tool

00001;
N1;
G90 GO0 G54 X0 Y05 ..eeeeveeeeeeriesireeiee e seee e ®
G43 Z30.0 H1 S1590 T2;
MO3;
Z-30.0;
G01 G41X12.0 Y-18.0 D1 F80;.....ceeeeerveeeiires @
G03 X30.0 YO Z-29.7 R18.0; .....ccccvvcurmrrnrrnensennns ®
1-30.0 Z—-27.7;..corrcerrerrrerrsenssr e @-@
X12.0 Y18.0 Z-27.4 R18.0; ...cceercuerrnernrnsnensaennns

GO00 G40 X0 YO0;

<Uhel stoupani>

Jak je znazornéno na obrazku nize, pokud je trojuhelnik “ABC”
navinuty okolo valce, Sikma ¢ara bude tvofit kfivku, ktera se
nazyva Sroubovice. Jestlize je vytvofena drazka s
trojuhelnikovym nebo &tvercovym fezem podél spiraly a,
vznika krok. Zcab = 0 trojuhelniku abc, ktery tvofi spiralu
tohoto kroku, se nazyva uhel stoupani. Pro hladké obrobeni
zavitu musi mit pohyby @ - (® vyse stejny thel, jako je uhel
stoupani. Uhel stoupani zavitu je vypoé&itan podle
nasledujiciho vzorce:

<Lead angle>

As shown below, when triangle abc is wound around a cylinder,
the oblique line of the triangle forms a curve, which is called
helix. If a groove having the section of triangle or square is
created along the helix, it forms the tread. Zcab = 0 of triangle
abc to form the helix of this tread is called the lead angle. In
order to cut the tread smoothly, movements 3 - (8 above must
have the same lead angle. Lead angle can be calculated as
the following formula:

tan 6 =—§
9 10 1 120 12§'1—"”‘n"_4t
5 6 7 ='==8-7
1 2 3 4 ,izfyéfe
81 S —
a b
B 0 R
= ~1
10] 9\8 7
2
12f1 5\6

0:

L:

D:

1) O-®
<Polomér oblouku najeti>
Polomér najeti oblouku musi splfiovat nasledujici
podminky.
Polomér nastroje < r (polomér oblouku najeti) < Polomér
obrabéni

Uhel stoupani (stupné)
Lead Angle (Degree)

Stoupani (mm)
Lead (mm)

Prdmér zavitu (mm)
Thread Diameter (mm)

1) O-@
<Approach Arc Radius>
The radius of the approach arc must satisfy the following
conditions.
Tool radius < r (approach arc radius) < Machining radius
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?2)

3

Pfifazenim poloméru nastroje 15 mm a polomeéru obrabéni
30 mm k nerovhomérnosti vySe, Ize obdrzet nasledujici.

15<r<30
Odtud r= 18 mm.

<Hodnoty souradnic poc¢ate¢niho bodu poloméru
oblouku najeti>

Pokud vnitfni Uhel oblouku najeti bude pfili§ velky, bude
najizdéni trvat dlouho. Naopak, pokud bude vnitfni Ghel
pfili§ maly, nastroj muze kolidovat s obrabénym celem.
Pokud vezmeme tyto informace v Uvahu, vnitfni Ghel
oblouku najeti je stanoven na 90°.

Hodnoty soufadnic stfedu oblouku najeti se vypocitavaji
pomoci poloméru najeti a poloméru obrabéni; X12.0, YO.
Hodnoty soufadnice pocatku @) jsou pak vypodteny jako
X12.0, Y-18.0.

By entering tool radius 15 mm and machining radius 30 mm
to the inequality above, the following can be obtained.
15<r<30

From this, r = 18 mm.

<Coordinate Values of Approach Arc Radius Start
Point>

If the inside angle of the approach arc is too large,
approach motion will take a time. Conversely, if it is too
small, the tool may interfere with the face to be machined.

Taking these into consideration, the inside angle of the
approach arc is determined to be 90°.

The coordinate values of the center of the approach arc are
calculated using the approach radius and the machining
radius; X12.0, YO. The coordinate values of the start @ are
then calculated as X12.0, Y-18.0.

@-® 2) @-0
<Stoupani oblouku najeti> <Lead in Approach Arc>
Pokud ma byt obrabéni zavitu provedeno plynule, musi To execute thread cutting smoothly, the lead angle within
Uhel stoupani v oblouku najeti odpovidat uhlu stoupani the approach arc must match the lead angle of the thread
obrabéného zavitu. to be cut.
Polomér obrabéni: rozte¢ (stoupani) = polomeér oblouku Machining radius : Pitch (Lead) = Approach arc radius : L
najeti: L (stoupani) (Lead)
Protoze “polomér obrabéni = 30 mm”, “rozte¢ = 2 mm”, a Since “machining radius = 30 mm”, “pitch = 2 mm”, and
“polomér oblouku najeti = 18 mm”, “approach arc radius = 18 mm”,
30:2=18:L 30:2=18:L
Podle toho je hodnota L ziskana takto: Accordingly, value L is obtained as follows:
L=1.2mm L=1.2mm
<Vzdalenost presunu v ose Z béhem pfiblizeni> <Z-axis Movement Distance During Approach>
Protoze vnitfni Uhel oblouku najeti je 90°, oblouk je Since the inside angle of the approach arc is 90°, the arc is
kvadrantem. To znamena, Ze jedna ¢tvrtina stoupani 1.2 a quadrant. This means that one fourth the lead 1.2 mm in
mm na oblouku najeti predstavuje vzdalenost pohybu v ose the approach arc is the movement distance of the Z-axis
Z béhem najeti. To znamena, Ze osa Z se béhem najeti po during approach. That is, the Z-axis moves 0.3 mm during
oblouku pohybuje 0 0.3 mm @—@®). Hodnota soufadnice approach motion along the approach arc @ —@®). The Z
Z po dokonéeni najeti se proto vypocte nize uvedenym coordinate value at the completion of approach is therefore
zpUsobem. calculated as shown below.
Z: -30.0 +0.3=-29.7 Z: -30.0+0.3=-29.7
+Y
A
30| (@
T T T <
-~ ~
// Hodnota ~
/ soufadnic stfedu\
/ oblouku najeti \
/ Coordinate Values \
/ of the Center of \
/ Approach Arc \
® , @ (X12.0, YO) ®®
+X
-30 |
\
\
\
\\ /
N @ -
N (X12.0, Y-18.0)
~ S —
-30 |(®

®->@—->B®->®—® (cely kruh) 3) ®->@->B->®—>@ (full circle)

<Vzdalenost pohybu v ose Z>
Protoze tento pohyb vytvafi dplnou kruznici, pohyb v ose Z
se rovna rozteci (stoupani) 2.0 mm.

<Z-axis movement distance>
Since this movement generates a full circle, movement
along the Z-axis equals the pitch (lead), 2.0 mm.
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Z: -29.7+2.0=-27.7

9 @-®

<Stoupani v oblouku odjeti>
Stoupani v oblouku odjeti je shodné jako v oblouku najeti.

L=1.2mm

<Vzdalenost pifesunu v ose Z béhem odjeti>
Vzdalenost pohybu v ose Z b&hem odjeti se rovna této
vzdalenosti béhem najeti. Proto jedna &tvrtina stoupani v
oblouku odjeti 1.2 mm pfedstavuje vzdalenost pohybu v
ose Z béhem odjeti. Vzdalenost pohybu v ose Z po
oblouku odjeti @— ® tak dosahuje hodnoty 0.3 mm.

Z: -27.7+03=-27.4

<Hodnoty souradnic koncového bodu oblouku odjeti>
Pokud vnitfni uhel oblouku odjeti bude pfilis velky, bude
odjizdéni trvat dlouho. Naopak, pokud bude vnitfni uhel
pfilis maly, nastroj mize kolidovat s obrabénym &elem.
Pokud vezmeme tyto informace v Uvahu, vnitfni dhel
oblouku odjeti je stanoven na 90°.

Stfed oblouku odjeti je vzat ve stejném bodg, jako
pocatec¢ni bod oblouku najeti (X12.0, YO0). Proto jsou
hodnoty soufadnice koncového bodu (8) oblouku odjeti

Z: -29.7+2.0=-27.7

9 @-®

<Lead in escape arc>

The lead in the escape arc is the same as that in the
approach arc.

L=1.2mm

<Z-axis movement distance during escape>

The Z-axis movement distance during escape is equal to
that during approach. Therefore, one fourth the lead in the
escape arc 1.2 mm is the distance the Z-axis moves during
escape. This Z-axis movement distance during movement
along the escape arc @—@® is thus obtained as 0.3 mm.
Z: -27.7+03=-274

<Coordinate values of the end point of escape arc>

If the inside angle of the escape arc is too large, escape
motion will take a time. Conversely, if it is too small, the tool
may interfere with the face to be machined. Taking these
into consideration, the inside angle of the escape arc is
determined to be 90°.

The center of the escape arc is taken at the same point as
the start point of the approach arc (X12.0, Y0). Therefore,
the coordinate values of the end point (8 of the escape arc

X12.0, Y18.0.

are X12.0, Y18.0.

<Jak vypocitat otaCky vietena a rychlost posuvu>
<Rezné podminky>

(X12.0, YO0)
Hodnota soufadnic
stfedu oblouku odjeti /
Coordinate Values /
of the Center of /
Escape Arc //

<How to calculate spindle speed and feedrate>
<Cutting conditions>

Rezna rychlost 150 m/min Cutting speed 150 m/min
Posuv hrotu/otaéeni vietena 0.1 mm Feed of tip/spindle rotation 0.1 mm
Otacky vietena: Spindle speed:
N = 1000V _ 1000 x 150 N = 1000V _ 1000 x 150
neD 7 x 30 neD 7 x 30
= 1590 (min™") = 1590 (min™")

N: Otacky vietena (min‘1)
V: Rezna rychlost (m/min)
D: Prdmér nastroje (mm)
Rychlost posuvu:

N: Spindle speed (min‘1)
V: Cutting speed (m/min)
D: Tool diameter (mm)
Feedrate:
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_ F1(D1 - D2) 159 x (60 — 30) _ F1(D1 - D2) 159 x (60 — 30)
F= D1 = 60 F= D1 = 60
=80 (mm/min) = 80 (mm/min)
F1 =fZ:N F1 =fZ:N
=0.1x1x1590 =0.1x1x1590
=159 (mm/min) =159 (mm/min)
F1: Rychlost posuvu na ¢afe obrabéni (mm/min) F1: Feedrate on the cutting line (mm/min)
D1: Prdmér zavitu (mm) D1: Thread diameter (mm)
D2: Pramér nastroje (mm) D2: Tool diameter (mm)
f: Rychlost posuvu hrotu na otacku vietena (mm) f: Tip feedrate per spindle rotation (mm)
Z: Pocet hrotd upevnénych v fezném nastroji Z: Number of tips mounted in the thread cutting tool
] pozNAMKA ] noTE
1. Pro vnéjsi zavit pouzijte nasledujici vzorec: 1. For O.D. thread, use the following formula:
F1 (D1 + D2) F1 (D1 + D2)
= D1 F= D1
<
+Y
Obrobek
Workpiece
; > +X
D1 /
$D2
2. Hodnoty ziskané vySe jsou pouze pro referenéni ucely. Vhodné 2. The values obtained above are only for reference purpose.
fezné podminky, otacky vietena a rychlost posuvu stanovte podle Determine the appropriate cutting conditions, spindle speed, and
informaci v katalozich vyrobcl nastroji a technickych feedrate by referring to the tool manufacturers' catalogs and
dokumentech. technical documents.
2-6 GO02 Spiralova interpolace/kénicka interpolace (ve sméru hodinovych rucek), G03 Spiralova

interpolace/kénicka interpolace (proti sméru hodinovych ruéek)
GO02 Spiral Interpolation/Conical Interpolation (Clockwise), G03 Spiral Interpolation/Conical
Interpolation (Counterclockwise)

Spiralovou interpolaci Ize zadat pfikazem pro kruhovou Spiral interpolation can be specified by the circular interpolation
interpolaci spole¢né s po¢tem otacek nebo pfirlistkem/ command together with the number of rotations or the
Ubytkem poloméru na otacku. Koénickou interpolaci Ize zadat increment/decrement of the radius per rotation. Conical
uréenim spiralové interpolace spole¢né s pohybem dalsi osy, interpolation can be specified by specifying spiral interpolation
s prirGstkem/Ubytkem polohy na této dalSi ose na otacku together with an additional axis of movement as well as the
spirdly. increment/decrement of the position on the additional axis per

spiral rotation.
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<Spiralova interpolace> <Spiral Interpolation>
+X
1. Spiralova interpolace v roviné XY 1. Spiral interpolation in the XY plane
G17 G02(G03) X_Y_ I J Q L_F_;
2. Spiralova interpolace v roviné ZX 2. Spiral interpolation in the ZX plane
G18G02(G03)Z_ X_K_ | Q_L_F_;
3. Spiralova interpolace v roviné YZ 3. Spiral interpolation in the YZ plane
G19G02(G03)Y_Z J K Q L_F_;
C XY, Z Soufadnice koncového bodu spiraly The end point coordinate of the spiral
e L d K Vzdalenost a smér z pocatecniho bodu do  The distance and the direction from the start
stfedu spiraly point to the center of the spiral
* Qo Priristek/ubytek poloméru na otacku (jako  The increment/decrement of the radius per
hodnota poloméru) rotation (as a radius value)
L Pocet otacek (kladna hodnota bez desetinné The number of rotations (positive value
tecky) without a decimal point)

C F Rychlost posuvu

The feedrate

(] PozNAMKA ] noTE

1. Obecné fe€eno, specifikujte bud pfirGstek/ubytek poloméru 1.

(Q) nebo pocet otacek (L). Vynechana hodnota (pfirtstek/
Ubytek poloméru (Q) nebo pocet otacek (L)) se automaticky
vypocita pomoci zadané hodnoty.

2. Pokud zadate jak pfirustek/ubytek poloméru (Q), tak pocet 2.

otacek (L), ale jejich hodnoty si budou vzajemné odporovat,
bude mit pfednost pfirGstek/Gbytek poloméru (Q).

3. Specifikujte pocet otacek (L) jako kladnou hodnotu bez 3.

desetinné tecky. Pokud napfiklad chcete specifikovat Ctyfi
otacky plus 90°, zaokrouhlete hodnotu nahoru na pét a zadejte
“ 5",

Generally, specify either the increment/decrement of the radius
(Q) or the number of rotations (L). The omitted value
(increment/decrement of the radius (Q) or number of rotations
(L)) is automatically calculated using the other specified
values.

If both the increment/decrement of the radius (Q) and the
number of rotations (L) are specified but their values contradict
each other, the increment/decrement of the radius (Q) takes
precedence.

Specify the number of rotations (L) as a positive value without
a decimal point. For example, to specify four rotations plus 90°,
round the value up to five and specify “L5".
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Priklad: Example:
Nize uvedena draha se programuje pomoci absolutnich

a prirastkovych hodnot, a to nasledujicim zptusobem.

20. | 20. 120y

-120-100 |-

y40 60 [80 [100 120 X

1. Pomoci absolutnich hodnot

Pocatecni bod (X,Y)

Start point (X,Y)

Koncovy bod (X,Y)

End point (X,Y)

Vzdalenost od stfedu (I, J)

Distance to the center (1, J)
PrirGstek nebo Ubytek poloméru (Q)
Radius increment or decrement (Q)
Podet otacek (L) 4
Number of rotations (L)

The path indicated below is programmed with absolute
and incremental values as follows.

- (0, 100.0)
£ (0, -30.0)
- (0, -100.0)

:-20.0

1. With absolute values

Q-20.0
G90 G02 X0 Y-30.0 10 J-100.0 [ La ] F300.;

2. Pomoci pfirtstkovych hodnot

2. With incremental values

G91 GO2 X0 Y-130.0 10 J-100.0 [in"o] F300.:

<Koénicka interpolace>

+Z

<Conical interpolation>

+Y

1. Konicka interpolace v roviné XY

G17 G02(GO3) X_Y_I_J_Z Q_(L_K_)F_;

2. Konicka interpolace v roviné ZX

G18 G02(G03) Z_X_K_LY_Q_(L_J_)F_;

3. Konicka interpolace v roviné YZ

G19G02(G03)Y_Z_J K_X Q_(L_I_)F_;
Souradnice koncového bodu kuzele

@ Dvé z nich uréuji vzdalenost a smér od
pocatecniho bodu ke stfedu kuzele.

(2 Zbyvaijici hodnota uréuje prirastek/Gbytek
vysky pfipadajici na jednu otacku spiraly.
Vroving XY ®: 1, J @:K

Vroving ZX D: K, 1 @:J

Vroving YZ(@D: J,K @:1

PrirGstek/Ubytek poloméru na otacku kuzele
(jako hodnota poloméru)

+X

1. Conical interpolation in the XY plane

2. Conical interpolation in the ZX plane

3. Conical interpolation in the YZ plane

The end point coordinate of the cone

@ Two of these specify the distance and the
direction from the start point to the center of
the cone.

(2 The other one specifies the increment/
decrement of the height per spiral rotation.
Inthe XY plane D :1,J @ :K
Inthe ZX plane @ : K, 1 @ :J
Inthe YZ plane @ :J, K @ : I

The increment/decrement of the radius per
conical rotation (as a radius value)
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L R Pocet otacek (kladna hodnota bez desetinné The number of rotations (positive value
tecky) without a decimal point)
* F s Rychlost posuvu (te¢na rychlost po linearni  Feedrate (tangential velocity about the linear
ose) axis)

] PozNAMKA

] noTE

1. Obecné se zadava jedna z hodnot pfirdstku/ubytku vysky (I, J,
K), pfirdstku/ibytku poloméru (Q) nebo poctu otacek (L).

Priklad: V roviné XY zadejte jednu z hodnot K_, Q_ nebo L_.

K_
G17 G02(G03) X_Y_I J.Z |Q_|F_
L_
Vynechané hodnoty (bud pfirlstek/ubytek vysky (I, J, K),
prirastek/ubytek poloméru (Q) nebo pocet otacek (L)) budou
automaticky vypocteny na zakladé zadanych hodnot.

2. Pokud zadate jak pfiristek/ubytek poloméru (Q), tak pocet
otacek (L), ale jejich hodnoty si budou vzajemné odporovat,
bude mit pfednost pFirGstek/Gbytek poloméru (Q).

3. Pokud zadate jak pfirGstek/Ubytek vysky (I, J, K), tak pocet
otacek (L), ale jejich hodnoty si budou vzajemné odporovat,
bude mit pfednost pfirGstek/ubytek vysky (I, J, K).

4. Pokud zadate jak pfirGstek/Ubytek poloméru (Q), tak pfirdstek/
ubytek vysky (1, J, K), ale jejich hodnoty si budou vzajemné
odporovat, bude mit pfednost pfiristek/ubytek poloméru (Q).

5. Specifikujte pocet otacek (L) jako kladnou hodnotu bez
desetinné tecky. Pokud napfiklad chcete specifikovat Ctyfi
otacky plus 90°, zaokrouhlete hodnotu nahoru na pét a zadejte
“ 5",

Priklad:

Nize uvedena draha se programuje pomoci absolutnich a
priristkovych hodnot, a to nasledujicim zpGsobem.

| 25.0] 25.0

(0,-37.5,62.5)

25.0

+X
100.0

-100.0
-Y

1. Pomoci absolutnich hodnot

1. Generally, specify one of the increment/decrement of the
height (I, J, K), the increment/decrement of the radius (Q), or
the number of rotations (L).

Example: In the XY plane, specify one of K_, Q_, or L_.

K
G17 G02(G03) X_Y_I.J_Z_ |Q_ |F_
L_
The omitted values (among the increment/decrement of the
height (I, J, K), the increment/decrement of the radius (Q), and
the number of rotations (L)) are automatically calculated using
the other specified values.

2. If both the increment/decrement of the radius (Q) and the
number of rotations (L) are specified but their values contradict
each other, the increment/decrement of the radius (Q) takes
precedence.

3. If both the increment/decrement of the height (I, J, K) and the
number of rotations (L) are specified but their values contradict
each other, the increment/decrement of the height (I, J, K)
takes precedence.

4. If both the increment/decrement of the radius (Q) and the
increment/decrement of the height (1, J, K) are specified but
their values contradict each other, the increment/decrement of
the radius (Q) takes precedence.

5. Specify the number of rotations (L) as a positive value without
a decimal point. For example, to specify four rotations plus 90°,
round the value up to five and specify “L5”.

Example:

The path indicated below is programmed with absolute and
incremental values as follows.

Pogateéni bod (X,Y) :(100.0, 0)
Start point (X,Y)

Koncovy bod (X,Y) :(-37.5,0)
End point (X,Y)

Vzdalenost od stfedu (1, J) : (-100.0, 0)
Distance to the center (I, J)

Prirtistek nebo ubytek poloméru (Q) :-25.0
Radius increment or decrement (Q)

Prirlstek nebo ubytek vysky (K) :25.0
Height increment or decrement (K)

Pocet otacek (L) 03

Number of rotations (L)

1. With absolute values

K25.0

G90 G02 X-37.5 Y0 Z62.5 1-100.0 JO |Q-25.0 |F300.;

2. Pomoci pfirdstkovych hodnot

L3

2. With incremental values

K25.0

G91 G02 X-137.5 Y0 Z262.5 1-100.0 JO|Q-25.0| F300.;

L3
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2-7

sméru hodinovych rucek) (volitelna)

G02.2 Evolventni interpolace (ve sméru hodinovych ru¢ek), G03.2 Evolventni interpolace (proti

G02.2 Involute Interpolation (Clockwise), G03.2 Involute Interpolation (Counterclockwise) (Option)

1. Evolventni interpolace v roviné XY

G17 G02.2(G03.2) X_Y_I_J_R_F_;

2. Evolventni interpolace v roviné ZX

G18 G02.2(G03.2) X_Z_I_K_R_F_;

3. Evolventni interpolace v roviné YZ

G19 G02.2(G03.2) Y_Z_J_K_R_F_;

L, K Vzdalenost a smér od pocdatecniho bodu
evolventy ke stfedu zakladni kruznice

C R Polomér zakladni kruznice

L Pt Rychlost posuvu

@

1.

2.

3.

Koncovy bod evolventni interpolace

@ : Potatetni bod

Start point
OF

Souc¢asna poloha
Present position

Involute interpolation on XY plane

Involute interpolation on ZX plane

Involute interpolation on YZ plane

End point of involute interpolation

Distance and direction from the start point of
the involute curve to the center of the base
circle

Radius of the base circle
Feedrate

(@ : Bod dotyku teény vykreslené z bodu (D' k zakladni
kruznici. Evolventa je mnozina bodd (D',
ktera splfiuje podminku “arc W@ = Line M'@".

@

Contact point of the tangent drawn from point (D' to the base circle

Involute curve is the set of point D'

Zakladni kruznice
Base Circle

] PoznNAMKA

which satisfies “arc @ = Line ®'®@".

] NoTE

1.

Smér otaceni (odvalovani) evolventy (G02.2, G03.2) je stanoven
pfi pohledu na evolventu od kladné strany osy, ktera neni soucasti
vybrané roviny interpolace k zaporné strané. V roviné XY (G17) je
“po sméru hodinovych ruciCek” pfi pohledu od kladné strany osy Z
k zaporné strané definovano jako G02.2.

Pocatecni a koncové body evolventni kfivky uvnitf 100 obratek od

bodu, kde evolventni kfivka zaciné.

V rezimu G02.2 nebo G03.2 bude v nasledujicich pfipadech

signalizovan alarm:

» Neni specifikovan koncovy bod.

» Neni specifikovan zadny pfikaz I, J nebo K.

« Je specifikovan pfikaz A (10, JO, KO), ktery lokalizuje pocate¢ni
bod a stfed zakladni kruznice ve stejné poloze.

» Pocatecni nebo koncovy bod lezi na zakladni kruznici.

* R neni stanoveno.

+ R<0

Kody G, které Ize specifikovat v rezimu evolventni interpolace, jsou

nasledujici:

Go04, G10, G17, G18, G19, G65, G66, G67, G90, G91

V rezimu evolventni interpolace neni mozné pouzivat interpolaci

po Sroubovici (G02, G03) a zménu méfitka (G51).

Evolventni interpolace miize byt specifikovana v nasledujicich

rezimech:

G41, G42, G51, G51.1, G68

Evolventni interpolace nemuze byt specifikovana v nasledujicich

reZzimech:

G41.1 (G151), G42.1 (G152), G07.1 (G107), G12.1, G16, G72.1

1.

Rotation direction of the involute curve (G02.2, G03.2) is

determined by viewing the involute curve from the positive side of

the axis which is not included in the selected interpolation plane to

the negative side. On the XY (G17) plane, for example, clockwise

direction viewing from the positive side of the Z-axis to the

negative side is defined as G02.2.

The start and end points of the involute curve must be taken within

100 turns from the point where the involute curve starts.

In the G02.2 or G03.2 mode, an alarm occurs in the following

cases:

* The end point is not specified.

» None of |, J, and K is specified.

* A command (10, JO, KO) which locates the start point and the
base circle center at the same position is specified.

+ Either the start or end point lies in the base circle.

* R s not specified.

+ R<0

The G codes which can be specified in the involute interpolation

mode are as follows:

Go04, G10, G17, G18, G19, G65, G66, G67, G90, G91

In the involute interpolation mode, helical interpolation (G02, G03)

and scaling (G51) are not possible.

The involute interpolation can be specified in the following modes:

G41, G42, G51, G51.1, G68

The involute interpolation cannot be specified in the following
modes:

G41.1 (G151), G42.1 (G152), G07.1 (G107), G12.1, G16, G72.1
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Priklad:
(D: Pogateéni bod evolventy
(@: Koncovy bod evolventy
@' @ = jeden a pul otacky zakladni kruznice
@' @ = (pramér x ) x 1.5 = 20 x 7 x 1.5 = 94.248

Z&k

Example:
D: Start point of involute curve
(@: End point of involute curve
@' @ = one and a half turn of the base circle
@' @ = (diameter x 1) x 1.5 =20 x © x 1.5 = 94.248

(10.0, 94.248)

®

(50.0, 94.248)

+X

X, Y)

ladni kruznice (Polomér: 10 mm)

Base Circle (Radius: 10 mm)

00001;

N1;

G90 GO0 G54 X_Y_;
G43 Z30.0 H1 S800 T2;
MO3;

G01 Z-5.0 F50;

G02.2 X10.0 Y94.248 110.0 JO R10.0 F200;®
rychlosti

G01 X50.0;

Obrabéni @ podél evolventy s

Cutting to @ along the involute

posuvu 200 mm/min curve at a feedrate of 200 mm/min

2-8 G02.3 Exponencialni interpolace (ve sméru

(proti sméru hodinovych ruéek) (volitelnd)

hodinovych ruéek), G03.3 Exponencialni interpolace

G02.3 Exponential Interpolation (Clockwise), G03.3 Exponential Interpolation (Counterclockwise)

(Option)

Je-li uréena exponencialni interpolace, méni se otaceni
obrobku exponencialné vzhledem k posouvani osy otaceni.
Funkce exponencialni interpolace provadéji také linearni
interpolaci vzhledem k jiné ose. To umoziiuje udrzovani
konstantniho uhlu Sroubovice. Tato funkce je nejvhodné&jsi

k drédZzkovani pomoci nastrojl, jakymi jsou kuzelové &elni frézy,
a k brouseni.

Linearni osu a osu otaceni, ve kterych se exponencialni
interpolace provadi, nastavte pfedem pomoci nize uvedenych
parametra.

C. 5641: Linearni osa (X)

C. 5642: Osa otageni (C)

When exponential interpolation is specified, the rotation of the
workpiece is changed exponentially with respect to movement
on the rotary axis. The exponential interpolation functions also
perform linear interpolation with respect to another axis. This
enables the helix angle to be kept constant. This function is
best suited to grooving with tools such as taper end mills and to
grinding.

Set the linear axis and the rotary axis on which exponential
interpolation is executed in the parameters below in advance.

No. 5641: Linear axis (X)
No. 5642: Rotary axis (C)
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] PoznNAMKA

] NoTE

Nejsou-li linearni osa a osa otaceni, ve kterych se exponencialni
interpolace provadi, nastaveny nebo jsou-li nastaveny nespravné, je

signalizovan alarm (€. PS5065).

ZA

Z(0) /\ \B

PS5065) occurs.

« T X C~o

<—>‘

<P

(] PozNAMKA

CwWT X C*o

] noTE

When the linear axis and rotary axis on which exponential interpolation
is to be executed are not set or are incorrectly set, an alarm (No.

Pramér levého konce

: Prebyte¢na délka

: Velikost drahy podél linearni osy
Uhel kuzele

: Uhel zkoseni dna drazky

: Uhel $roubovice

Diameter of left end

: Excess length

: Amount of travel along the linear axis
Taper angle

: Groove bottom taper angle
Helix angle

V pfedchozim obrazku je osa B naklonéna pod Uhlem 90°

G02.3(G03.3) X_Y_Z I_J_K_R_F_Q_;

/\ UPOZORNENI

Délitel linearni osy pro exponencialni interpolaci (hodnota
rozpéti) ovliviuje presnost profilu. Je-li vSak nastavena
prili§ mala hodnota, muze se stroj béhem interpolace
zastavovat. Snazte se ur¢ovat optimalni hodnotu rozpéti
v zavislosti na typu pouzitého stroje.

Ur&eni koncového bodu pomoci absolutnich
nebo pfirGstkovych hodnot

Uhel kuzele

Programovatelny rozsah (ve stupnich): +1
az +89

Minimalni jednotka pfikazu (stupné): 0.001
Uhel $roubovice

Programovatelny rozsah (ve stupnich): £1
az +89

Minimalni jednotka pfikazu (stupné): 0.001
Délitel linearni osy pro exponencialni
interpolaci (hodnota rozpéti)

(parametr €. 5630#0 = 1)

] PoznAMKA

In the figure above, B-axis is tilted at 90°

Specifying an end point with an absolute or
incremental values

Taper angle
Programmable range (degrees): +1 to +89
Minimum command unit (degrees): 0.001

Helix angle
Programmable range (degrees): +1 to +89
Minimum command unit (degrees): 0.001

Divisor of the linear axis for exponential
interpolation (span value)
(parameter No. 5630#0 = 1)

] NoTE

1. Je-li pro parametr ¢. 5630#0 nastavena
hodnota “0”, je délitel uréen v parametru ¢.
5643.

2. Neni-li ur€ena adresa K, je jako platna
hodnota nastavena hodnota uréena
v parametru €. 5643.

Konstantni hodnota pro exponencialni
interpolaci

] PozNAMKA

Konstanta R se ziskava za pouziti nasledujiciho
vyrazu.
R=r/2-U=tan(l)

Poc&atecni rychlost posuvu
Rychlost posuvu v koncovém bodu

1. When “0” is set for parameter No. 5630#0, the
divisor is specified in parameter No. 5643.

2. If address K is not specified, the value
specified in parameter No. 5643 becomes
valid.

Constant value for exponential interpolation
Eﬂ NOTE

The constant R is obtained by using the following
expression.
R=r/2-U=tan (I)

Initial feedrate
Feedrate at the end point

/\ cAuUTION

The divisor of the linear axis for exponential interpolation
(span value) affects profile accuracy. However, if an
excessively small value is set, the machine may stop
during interpolation. Try to specify an optimal span value
depending on the machine being used.
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] PoznAMKA

] NoTE

1. Profil obréabéni a znaménko uhlu kuzele | maji nasledujici
vzajemné vztahy.
Zvysujici se pfi sméru drahy doprava: kladna hodnota
Snizujici se pfi sméru drahy doprava: zaporna hodnota

1. The machining profile and the sign of taper angle | have the
following relationships.
Up in travel toward the right: positive value
Down in travel toward the right: negative value

»
»

>0

FA

»
»

1<0

L/

»
»

Y

A

M.
=
]
-

2. Znaménko uhlu Sroubovice J se pfifazuje zplisobem znazornénym
na ilustraci.

2. The sign of the helix angle J is assigned as illustrated.

>0

Fe

J<0

2
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3. Pohyb ve sméru osy se provadi jako linearni interpolace
v jednotkach odpovidajicich hodnoté ziskané vydélenim velikosti
drahy pohybu ve sméru osy X hodnotou rozpéti (adresy K).

3.

A movement on an axis is executed as linear interpolation in units
of a value obtained by dividing the movement on the X-axis by the
span value (address K).

Uhel otoceni®
rotary angle A

N,
>

l_l(#k X(linearni osa)
(I

inear axis)

4. | kdyz je nastaven rezim exponencialni interpolace, v nasledujicich 4. Even when the exponential interpolation mode is set, linear
pfipadech se provadi linearni interpolace. interpolation is performed in the following cases.
* Neni-li zadana linearni osa, kterd ma byt uréena v parametru ¢. * When the linear axis specified in parameter No. 5641 is not
5641, nebo je-li velikost drahy pohybu v linearni ose rovna 0. specified, or the amount of movement on the linear axis is 0.
» Je-li zadana rotacni osa, ktera je ur€ena v parametru €. 5642. » When the rotary axis specified in parameter No. 5642 is
specified.
» Ma-li délitel pouzity pro linearni osu (velikost rozpéti) hodnotu 0. * When the divisor for the linear axis (span value) is 0.
5. Vrezimu exponencialni interpolace nelze pouzivat funkce korekce 5. The tool offset functions cannot be used in the exponential
nastroje. interpolation mode.
Priklad: Example:
z
A
zZ0=14| [ | B=2.0° c
r=3.0| P < C >
s =45° Xe
U=5.0
X=25.0
N1;
GO00 G90 G54 X0 YO0;
M69;
B90.0;
M68;
G43 Z100.0 H1 S1000 MO03;
G90 G01 X5.0 Z1.575 F200; ....cccoorieceeeeeeemmeeeenne Umisténi do pocate¢niho bodu osy Positioning to the Z-axis start point
Z, '
@ Pocatecni bod na ose Z se ziskava @ The start point on the Z-axis is
za pouziti nasledujiciho vyrazu. obtained by using the following
Pocate¢ni bod na ose Z = tan (B) * expression.
Xs +Z(0) Start point on Z-axis = tan (B) * Xs +
Z(0)
G02.3 X25.0 22.273 13.0 J-45.0 K1.0 R1.238; ........ ReZim exponencialni interpolace je  Exponential interpolation mode ON
zapnut
¢ 13.0ucinn. Uhel kuzele Taper angle



FUNKCE G

64 G FUNCTIONS
« J450......... Uhel Helix angle
Sroubovice
* K1.0.ueeen. Delitel Divisor (span
(hodnota value) of the
rozpéti) linear axis
linearni osy
* R1.238 ........ Konstantni Constant
hodnota pro value for
exponencialni exponential
interpolaci interpolation
@ Koncovy bod na ose Z se ziskava za @ The end point on the Z-axis is
pouziti nasledujiciho vyrazu. obtained by using the following
Koncovy bod na ose Z = tan (B) * Xe expression.
+Z(0) End point on Z-axis = tan (B) * Xe +
Z(0)
GO00 2100.0;
G91 G28 Z0 MO05;
M30
29 G04 Pozastaveni vykonavani programu (Prodleva)

GO04 Suspending Program Execution (Dwell)

Kod G04 se pouzije pro zarovnavani nebo vyvrtavani.
Zadanim kédu G04 na dné otvoru se zastavi pohyb v ose.
Otoc¢enim vietena o jednu otacku se zlepsSi pfesnost ve dné

G04 is used for spot facing or boring operation. By specifying
G04 at the bottom of the hole, axis movement stops. By
rotating the spindle one turn, the accuracy at the hole bottom is

otvoru a eliminuje se podfiznuta ¢ast.

=

G04 P_;
G04 X_;

pozastaveno.

UrCuje adresu P v jednotkach 0.001 s bez

desetinné tecky.
P1000: 1 s.

(] PozNAMKA

improved and undercut portion is eliminated.

Doba, po kterou je vykonavani programu

The period in which the program execution
is suspended.

Specify address P in units of 0.001 sec
without a decimal point.

P1000: 1 sec.

] noTE

Neni povoleno pouzivat desetinnou te¢ku pro

adresu P.

pozastaveno.

Urcuje adresu X pomoci hodnoty s

desetinnou te¢kou.

<S desetinnou te¢kou>
X1.0:1s.

<Bez desetinné tecky>
X1:0.001 s.

POZNAMKA

Doba, po kterou je vykonavani programu

Itis not allowed to use a decimal point for address
P.

The period in which the program execution
is suspended.

Specify address X using a value with a
decimal point.

<With a decimal point>

X1.0: 1 sec.

<Without a decimal point>
X1:0.001 sec.

] NoTE

1.

Pfi pozastaveni vykonani programu pomoci G04 na libovolném
misté, napfiklad na dné otvoru, zadejte €as, ktery umozni vietenu
provést jednu otacku. Pokud se vieteno otadi pfili§ dlouho,
zatimco fezny nastroj setrvava ve styku s obrobkem, zkrati se
vyrazné zivotnost nastroje a také se zhorsi pfesnost stroje.

Programovatelna prodleva: 0.001 az 99999.999 s.
Kod G04 plati pouze ve specifikovaném bloku.
Vypoctéte ¢as na otacku vietena pomoci nasledujiciho vzorce.

60 (s)
Otacky vietena (min-')

t(s)

@ Pokud za kédem G04 neni stanoven parametr P ani X, vykon
bude stejny jako v pfipadé G09.

1.

When suspending program execution by G04 at any places such
as the hole bottom, specify the time which may allow the spindle to
make one rotation. If the spindle is rotated too long while the
cutting tool is in contact with the workpiece, it will shorten the tool
life as well as deteriorate the machining accuracy.

2. Programmable range of dwell period: 0.001 to 99999.999 (sec)
3. The G04 command is valid only for the specified block.
4. Calculate the time per spindle rotation using the following equation.

60 (sec)
Spindle speed (min")

t (sec) =

@ When neither P nor X is specified after G04, the performance
becomes the same as with G09.
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2-10 G06.2 Interpolace NURBS

G06.2 NURBS Interpolation

Mnohé pocitaem podporované konstrukéni systémy (CAD)
pouzivané ke konstrukci kovovych matric pro automobily a
letadla pouzivaji k vyjadfeni tvarovanych nebo zakfivenych
povrchtd model (NURBS) non-uniform rational B-spline -
nerovnomerna racionalni kubicka interpolace pro vyhlazovani
kiivek B. Tato funkce umozriuje vyjadreni kfivek pomoci
NURBS specifikovat pfimo do jednotky Fidiciho NC systému.
To poskytuje nasledujici vyhody.
« Zadna chyba zptsobena aproximaci kfivky NURBS pomoci
malych usecek.
« Kratka ¢ast programu.
« Z&dné zlomy mezi bloky, kdyZ jsou vysokou rychlosti
provadény malé bloky.
» Neni nutny vysokorychlostni pfenos z hostitelského pocitace
do jednotky fidiciho NC systému.
Maximalni pocet os, se kterymi muze byt interpolace NURBS
pouzita, je pét (véetné dvou os rotace). To umozniuje provadét
interpolaci NURBS zahrnujici tfi zakladni osy (X, Y a Z) a dvé
osy rotace soucasng; coz znamena, ze bocni plocha obrobku
muZe byt pfi 50sém obrabéni obrabéna velmi hladce.

<Postup pro tvorbu programl pomoci interpolace
NURBS>

Many computer-aided design (CAD) systems used to design
metal dies for automobiles and airplanes utilize the
non-uniform rational B-spline (NURBS) model to express the
sculptured or curved surfaces of the metal dies. This function
enables NURBS curve expressions to be directly specified to
the NC unit. This offers the following advantages.

» No error due to approximation of a NURBS curve using small
line segments.

+ Short part program.

* No break between blocks when small blocks are executed at
high speed.

* No need for high-speed transfer from the host computer to
the NC unit.

The maximum number of axes that NURBS interpolation can

be used with is five (including two rotary axes). This makes it

possible to execute NURBS interpolation involving the three

basic axes (X, Y, Z) and two rotary axes simultaneously, which

means that the side face of a workpiece can be machined quite

smoothly in 5-axis machining.

<Flow for Creating Programs Using NURBS Interpolation>

CAD (konstrukce kovové matrice)

@ ZakFiveny povrch kovové matrice je vyjadfen pomoci kfivky
NURBS.

CAD (designing a metal die)

@ A curved surface of a metal die is expressed using a
NURBS curve.

CAM (vytvoreni ¢asti NC programu)

@ Casti programu jsou vytvaFeny po vzeti v Givahu metody
obrabéni a korekce nastroje (kfivka NURBS).

CAM (creating an NC part program)

@ Part programs are created after taking the machining
method and tool offset into consideration (NURBS curve).

Kfivka NURBS (Fidici bod, vaha, uzel)

NURBS curve (control point, weight, knot)

Jednotka Fidiciho NC Obrabéci stroj NC unit Machine tool
systému
G06.2[P]K_X_Y_Z_|[B]I[C][R][F];
K_X_Y_2Z_ [B][C][R];
K_X_Y_2Z [B]IC][R];
K_ X Y_Z_[B][C]IR];
K_ X Y_Z_ [B][C][R];
K_;
K_;
GO01...
e GO0B.2...cceeeeeeeeee e Rezim interpolace NURBS je zapnuty NURBS interpolation mode ON
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O P Rad krivky NURBS Rank of NURBS curve
Programovatelny rozsah: P2 az P4 Programmable range: P2 to P4
P2: NURBS druhého Fadu (prvniho stupng&) P2: NURBS with a rank of two (degree of
P3: NURBS tfetiho fadu (druhého stupné) one)
P4: NURBS ¢&tvrtého fadu (tfetiho stupné)  P3: NURBS with a rank of three (degree of
(vychozi nastaveni) two)
" P4: NURBS with a rank of four (degree of
POZNAMKA
I<| three) (default setting)
Pokud je vynechano nastaveni fadu, pro NURBS [ﬂ NOTE
se predpoklada ¢tvrty fad (tfetiho stupné).
If the rank setting is omitted, a rank of four
(degree of three) is assumed for NURBS.
O Xy Y, Z e Ridici bod Control point
* B, C e Ridici bod (osy rotace) Control point (rotary axes)
* R Vaha (vaha fidiciho bodu programovaného Weight (the weight of a control point
v jednotlivém bloku) programmed in a single block)
] poznNAMKA t noTE
Pokud je vynechano nastaveni vahy, pfedpoklada When the weight setting is omitted, a weight of
se vaha 1.0. 1.0 is assumed.
K Uzel Knot
] pozNAMKA ] noTE
Specifikujte pocet fidicich bodud a &islo Fadu. Specify the number of control points and the rank
number.
O F Rychlost posuvu Feedrate

] PoznAMKA

] NoTE

1.

Zadanim kédu G ze skupiny 01 jiného nez G06.2, napfiklad G0O,
GO01, G02 nebo GO03, zrusite rezim interpolace NURBS.

Pokud absolutni soufadnice po¢ate¢niho bodu interpolace NURBS
neodpovidaji prvnimu Fidicimu bodu, je signalizovan alarm (€.
PS5117). Pro zadani pfirastkovych hodnot musi byt
naprogramovano G06.2 X0 YO Z0 K_;.

Resetovanim béhem interpolace NURBS se vymaze rezimovy kod
skupiny 01 a bude zaveden stav specifikovany v parametru GO1
(€. 3402.0).

Osy interpolace NURBS musi byt specifikovany v prvnim bloku.
Nova osa nemuze byt specifikovana pred za¢atkem nasledujici
kfivky NURBS nebo pfed skonéenim rezimu interpolace NURBS.
Dojde-li k pokusu o ru€ni zasah dokud je nastaven ru¢ni absolutni
rezim, je signalizovan alarm (€. PS5118).

Pred specifikovanim interpolace NURBS musi byt zruSena
korekce nastroje.

Pokud adresa K (uzel) plynule nestoupa, je signalizovan alarm (€.
PS5116).

Je-li fizeni stfedniho bodu nastroje (typ 2 (G43.5)) nebo fizeni
pozice nastroje specifikovano béhem interpolace NURBS, je
signalizovan alarm (€. PS5421).

Specifikujete-li interpolaci NURBS s fizenim stfedniho bodu
nastroje (typ 1 (G43.4)), specifikujte nejdfive fizeni stfedniho bodu
nastroje (typ 1 (G43.4)) a pak interpolaci NURBS (G06.2).

1.

Specify a G code of group 01 other than G06.2, such as G00, G01,
G02, or G03, to cancel the NURBS interpolation mode.

If the absolute coordinates of the start point of NURBS
interpolation do not match the first control point, an alarm (No.
PS5117) occurs. To specify incremental values, G06.2 X0 YO Z0

Resetting during NURBS interpolation will clear the modal code of
group 01 and the state specified in the GO1 parameter (No.
3402.0) will be established.

The axes of NURBS interpolation must be specified in the first
block. A new axis cannot be specified before the beginning of the
next NURBS curve or before the NURBS interpolation mode ends.
If manual intervention is attempted while the manual absolute
mode is set, an alarm (No. PS5118) occurs.

Before specifying NURBS interpolation, tool offset must be
If address K (knot) is not increasing steadily, an alarm (No.

If tool center point control (type 2 (G43.5)) or tool posture control is
specified with NURBS interpolation, an alarm (No. PS5421)

2.
K_; must be programmed.
3.
4.
5.
6.
canceled.
7.
PS5116) occurs.
8.
occurs.
9.

When specifying NURBS interpolation with tool center point control
(type 1 (G43.4)), specify tool center point control (type 1 (G43.4))
first, then NURBS interpolation (G06.2).
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Priklad: Example:
00010 00010
G43.4 H1 PO; G43.4 H1 PO;
G06.2K_X_Y_Z B _C_; G06.2K_X_Y_Z B _C_;
K. K.
GO1X_Y_Z B_C; GO1X_Y_Z B_C;
G49; G49;
M30; M30;

Priklad: Example:

z

[
Ll

02001

N1;

G00 G90 G56 X0 YO ;
G43 Z2100.0 H10 S2000 M03 ;
G90 G01 Z0 F500 ;
G06.2 K0. X0 Z0;

KO. X30.0 Z10.0;

K0. X70.0 Z10.0;

KO0. X130.0 Z-10.0;
K0.5 X170.0 Z-10.0;
K0.5 X200.0 Z0;
K1.0;

K1.0;

K1.0;

K1.0;

G01 YO0.5;

G06.2 KO. X200.0 Z0;
KO0. X170.0 Z-10.0;
KO0. X130.0 Z-10.0;
KO. X70.0 Z10.0;
K0.5 X30.0 210.0;
K0.5 X0 Z0;

K1.0;

K1.0;

K1.0;
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K1.0;
GO01 YO0.5;

G00 Z50.0;
G91 G28 Z0 M05;
M30;

2-11

GO07 Interpolace s hypotetickou osou
GO07 Hypothetical Axis Interpolation

Jsou-li pfi interpolaci po Sroubovici pfislusné impulsy rozlozeny
pomoci jedné z os kruhové interpolace nastavené jako
hypoteticka osa, uskute€huje se zména rychlosti pohybu druhé
osy se sinusovym prdb&hem. Tim je umoznéna sinusova
interpolace. Je-li napfiklad osa X nastavena jako hypoteticka
osa v roviné YZ, méni se sinusovym priibéhem rychlost
pohybu osy Y.

In helical interpolation, when pulses are distributed with one of
the circular interpolation axes set as a hypothetical axis, the
speed of motion of the other axis is changed sinusoidally. This
enables sine interpolation. For example, if the X-axis is set as a
hypothetical axis in the YZ plane, the speed of motion of the
Y-axis is changed sinusoidally.

>
»

27T

N

] PozNAMKA

Nastaveni hypotetické osy
Zrudeni hypotetické osy

Hypothetical axis setting
Hypothetical axis cancelation

] NoTE

1.

Urcete kteroukoli z fizenych os jako osu, ktera ma byt nastavena
jako hypoteticka osa v pfikazu o.

Interpolaci s hypotetickou osou zadavejte pouze v pFiristkovém
rezimu.

Pro hypotetickou osu Ize pouzit také nize uvedené funkce.

* Vzajemné blokovani

* Omezeni ulozeného zdvihu

» Externi zpomaleni

» Pferuseni ru¢niho posuvu

Interpolace s hypotetickou osou je u€inna pouze pfi automatickém
provozu a neni U€inna pfi pohybech provadénych pfi ruénim
provozu.

V rezimu interpolace s hypotetickou osou nelze urovat otaceni
souradnic.

1.

Specify any one of the controlled axes to be set as a hypothetical
axis at a.

Specify hypothetical axis interpolation only in the incremental
mode.

The functions below can also be applied to the hypothetical axis.
* Interlock

» Stored stroke limit

« External deceleration

* Handle feed interruption

Hypothetical axis interpolation is effective only in automatic
operation and it is not effective in movements in manual operation.

In the hypothetical axis interpolation mode, coordinate rotation
cannot be specified.
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Priklad: Example:
Y
A
10.0
0 A
20.0
GO7 XO0;...coeereeresseneerersssssnreeessssssrenesssssssnensssesssnnnnnes Osa X je nastavena jako The X-axis is set as a hypothetical
hypoteticka osa. axis.
G91 G17 G03 X-20.0 YO0 1-10.0 Z20.0 F100; .......... Osa Y se pohybuje tak, ze provadi  The Y-axis moves by performing
sinusovou interpolaci podél osy Z.  sine interpolation along the Z-axis.
G01 X10.0;
L€ L1 G T ZruSeni hypotetické osy Hypothetical axis cancelation
2-12 G10 Zména soufadnicového systému obrobku naprogramovanym pfikazem

G10 Changing Work Coordinate System by Programmed Command

G10 se pouziva zménou hodnoty korekce pro kédy G54 2 G59  G10 is used by changing the offset amounts for G54 to G59 in

v programu v pfipadé, Ze pocet soufadnicovych systém a program if the number of work coordinate systems called by
obrobku volanych témito Sesti kody nepostacuje pro these six codes is not sufficient for the intended operation, for
zamyslenou operaci, napfiklad v pfipadé& nastaveni nékolika example with a multiple workpiece setup.
obrobkd.

+Y +Y

Novy soufadnicovy systém G54 definovany
pomoci G10
New G54 Coordinate System Defined by G10

> +X'

‘ﬁ!#\ > +X
Puvodni soufadnicovy systém G54

Original G54 Coordinate System

G90(G91) G10L2P_X_Y_Z ;
L2 s Zadana hodnota korekce soufadnicového  Work coordinate system offset amount input
systému obrobku
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O P Vybér soufadnicového systému obrobku Selecting work coordinate systems G54 -
G54 - G59 G59
Data posunuti soufadnicového systému Work coordinate system shift data common
obrobku spole¢na pro G54 az G59 to G54 to G59 (COMMON)
(COMMON) P1 — G54
P1 — G54 P2 — G55
P2 — G55 P3 — G56
P3 — G56 P4 — G57
P4 — G57 P5 — G58
P5 — G58 P6 — G59
P6 — G59

* XY, Z i Hodnoty soufadnice (nulovy bod obrobku)  Coordinate values (workpiece zero point)

pouzité pro najeti v soufadnicovém systému

obrobku

] PoznAMKA

used for positioning in a work coordinate
system

] NoTE

1.

(G90):
Ur€ené hodnoty soufadnic stanovuji novy nulovy bod obrobku.

(G91):

Specifikované hodnoty soufadnic se pfidaji k hodnotam soufadnic
soucasného nulového bodu obrobku.

Pfikaz G10 aktualizuje vzdalenost od nulového bodu stroje do
nulového bodu obrobku, ktery je ziskan béhem nastaveni. Podle
toho, pokud se nulovy bod soufadnicového systému obrobku
zméni pomoci pfikazu G10, pfikazy jsou vykonany v
aktualizovaném soufadnicovém systému. Pokud ma byt vytvoren
soufadnicovy systém a soucasny soufadnicovy systém zUstava jak
je pouzijte v programu mistni soufadnicovy systém (G52).

m Mistni soufadnicovy systém (G52) — viz také “G52 Nastaveni

mistniho soufadnicového systému” (strana 97)

Priklad:

Na obrazku nize jsou data korekce soufadnicového systému
obrobku G54 a G55 zadana do programu, protoze G54 a
G55 se pouzivaji pro M a (@), a® a ®. Data korekce G56 a
G57 pro ® a @ byla zadana b&hem nastaveni.

1.

(G90):

The specified coordinate values establish the new workpiece zero
point.

(G91):

The specified coordinate values are added to the coordinate
values of present workpiece zero point.

The G10 command updates the distance from the machine zero
point to the workpiece zero point which is obtained during setting
up. Accordingly, if the zero point of the work coordinate system is
changed by using the G10 command, the commands are executed
in the updated coordinate system. In a program, if a coordinate
system should be established while the present work coordinate
system remains as it is, use a local coordinate system (G52).

m For the local coordinate system (G52), refer to “G52 Setting

Local Coordinate System” (page 97)

Example:

In the figure below, since G54 and G55 are used for @ and
2, and ® and ® respectively, the offset data of the G54
and G55 work coordinate systems are input in a program.
The offset data of G56 and G57 for 3 and @ have been
input during setting up.

Nulovy bod stroje
Machine Zero Point

100 100 200 3
+Y + +Y 8
A G54 A GS5 A G56 o
— > +X > +X > +X
+® +® #@
I I I
Y Gs7 Y os4 Y G55 8
! } !
— > +X > +X > +X
%@ %@ %@
I I I

00001;
N1;

G90 G10 L2 P1 X-400.0 Y-120.0;........ccoeruemrurrunnnns

G10 L2 P2 X-300.0 Y-120.0;.......cccecumeumrnmnnnnnnianns

GO0 G54 X0 Y05t @
G43 Z230.0 H1 S400 T2;

MO03;

GE5 X0 YO, oot @

Vstupy dat korekce @ pro
soufadnicovy systém obrobku G54

Vstupy dat korekce @ pro
soufadnicovy systém obrobku G55

Inputs the offset data of @ for G54
work coordinate system

Inputs the offset data of @ for G55
work coordinate system
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G56 X0 Y0;
G57 X0 Y0;

G90 G10 L2 P1 X-300.0 Y-250.0;......cccccerrrecnnerennn Vstupy dat korekce ® pro

soufadnicovy systém obrobku G54

G10 L2 P2 X-200.0 Y—250.0;........cececeuemrrmensssnninians Vstupy dat korekce ® pro

soufadnicovy systém obrobku G55

G54 X0 Y0;
G55 X0 Y0;

Inputs the offset data of & for G54
work coordinate system

Inputs the offset data of (&) for G55
work coordinate system

213 G15, G16 Prikaz polarnich soufadnic (volitelny)

G15, G16 Polar Coordinate Command (Option)

Hodnota souradnic koncového bodu maze byt zadana v
polarnich soufadnicich (polomér a uhel).

m Dal$i informace naleznete v pfiru¢ce dodané vyrobcem NC

systému. for details.
G17 (G18, G19) G90 (G91) G16;
GOOX_Y_Z_;
G15;

- G17, G18, G19 Voli rovinu, kde se pfikaz polarnich
soufadnic pouzije.
¢ G17: Rovina XY
¢ G18: Rovina ZX

¢ G19: Rovina YZ

Voli po¢atek pfikazu polarnich soufadnic.
» G90: Nulovy bod soufadnicového systému
obrobku

] pozNAMKA

The end point coordinate value can be input in polar
coordinates (radius and angle).

m Refer to the instruction manual supplied by the NC manufacturer

Selects the plane where the polar coordinate
command is applied.

* G17: XY plane

* G18: ZX plane

* G19: YZ plane

Selects the origin of polar coordinate

command.
* G90: Zero point of work coordinate system

] NoTE

Kdyz pouzijete mistni soufadnicovy systém
(G52), pocatek mistniho soufadnicového
systému

* G91: Aktualni poloha

Pocatek rezimu polarnich soufadnic
Zru$eni rezimu polarnich soufadnic

Adresy os tvorené vybranou rovinou a jejich
hodnotami
* G17: Rovina XY
X: Polomér polarni soufadnice
Y: Uhel polarni soufadnice
* G18: Rovina ZX
Z: Polomér polarni soufadnice
X: Uhel polarni soufadnice
* G19: Rovina YZ
Y: Polomér polarni soufadnice
Z: Uhel polarni soufadnice

] NoTE

] PozNAMKA

When the local coordinate system (G52) is
used, the origin of the local coordinate system
* G91: Current position

Polar coordinate mode start
Polar coordinate mode cancel

Axis addresses constituting the selected
plane and their values
* G17: XY plane
X: Radius of polar coordinate
Y: Angle of polar coordinate
* G18: ZX plane
Z: Radius of polar coordinate
X: Angle of polar coordinate
* G19: YZ plane
Y: Radius of polar coordinate
Z: Angle of polar coordinate

1. Oba poloméry a uhel mohou byt specifikovany absolutni hodnotou 1.
nebo pfirdstkovym pfikazem (G90, G91).

2. Vrezimu polarnich soufadnic zadejte polomér kruhové interpolace 2.
nebo obrabéni po Sroubovici (G02, G03) adresou R.

3. | vrezimu polarnich soufadnic nejsou osy specifikované v 3.
nasledujicich pfipadech povazovany za souc¢ast pfikazu polarnich
soufadnic. command.
* G04 Prodleva + G04 Dwell
* G10 Zadani programovatelnych dat .
* G22 Kontrola uloZzeného zdvihu .
* G51 Zména méfitka * G51 Scaling

» G52 Nastaveni mistniho soufadnicového systému .

Both radius and angle can be specified in either absolute or
incremental command (G90, G91).

In the polar coordinate mode, specify a radius for circular
interpolation or helical cutting (G02, G03) with the address R.

Even in the polar coordinate mode, axes specified for the following
commands are not considered as a part of the polar coordinate

G10 Programmable data input
G22 Stored stroke check

G52 Setting local coordinate system
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* G53 Vybér soufadnicového systému stroje
+ G68 Otoceni souradnicového systému
* (92 Zména souradnicového systému obrobku
4. Volitelny uhel srazeni a zaobleni rohu nemuze byt specifikovano v
rezimu polarnich soufadnic.

* G53 Selecting machine coordinate system
* G68 Coordinate system rotation
» (92 Changing work coordinate system
4. Optional angle chamfering and corner rounding can not be
specified in the polar coordinate mode.

2-14 G17, G18, G19 Vybér roviny pro obrabéni

G17, G18, G19 Selecting Plane for Machining

Chcete-li vykonat obrabéni po kruhovém oblouku, korekci
poloméru nastroje, rotacni kopii (volba), otoceni
soufadnicového systému (volba), paralelni kopii (volba) a
vrtani, je nutné vybrat rovinu, ve které bude volana funkce
vykonana. Obecné je k provedeni funkce vybrana rovina XY
(G17). V pfipadé potieby vyberte rovinu ZX (G18) nebo YZ
(G19).

+Z

To execute circular arc cutting, tool radius offset, rotation copy
(option), coordinate system rotation (option), parallel copy
(option), and drilling, it is necessary to select the plane in which
the called function is to be executed. Generally, the XY plane
(G17) is selected to execute the function. If necessary, select
the ZX (G18) or YZ (G19) plane.

+Y

+X

[ iy 2 Rovina XY (vybrana pfi zapnuti napajeni) XY plane (selected when power is turned
on)

[ I 2 Rovina ZX ZX plane

G119 s Rovina YZ YZ plane

] PoznAMKA

] NoTE

1. PFikazy pro pohyb v ose nejsou ovlivnény vybranou rovinou.
G17G02 X_Y_R_F_;

GO01 Z_; V ose Z se stroj pohybuje nezavisle na vybrané roviné.
PFi specifikovani pfikazu kruhové interpolace (G02, G03) se
zobrazi alarmové hlaseni, pokud vybrana rovina nebude odpovidat
specifikovanym pfikazdm.

(Spravné) G18 G02X_Z R_F_;

(Chyba ) G17 G02X_Z R_F_;

1. Axis movement commands are not affected by the selected plane.
G17GO2 X_Y_R_F_;

GO01 Z_; The Z-axis moves independent of the selected plane.
When specifying a circular interpolation command (G02, G03), an
alarm message is displayed if selected plane is not proper for the
specified commands.

(Correct) G18 G02 X_Z_R_F_;

(Error) G17 G02 X_Z_R_F_;

2.
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Priklad: Example:
NizZe je uvedeno programovani vyzadujici obrabéni Below shows the programming required to machine a
polokoule s tfemi oblouky o poloméru 10 mm (D —» @ — hemisphere with three arcs of 10 mm radius (D = ® — @),
@0-@->2@a®@->@®—>0). @D->@->@and® > @ — 6).
+Z
0
(1)(=10.0, 0, 0) +X
(0, -10.0,0) (5)’ ' (2)(10.0, 0, 0)
@)(0,0, -10.0)
X, Y, 2)
<Oblouk @ - @ —» @>
<Arc®) > 3 - 2>
+Y
@ {10
@ @,
-10 10
(G17) GO1 X=10.0 YO ZO F100;......ceeieeeeeeanne @ Polohuje nastroj v @ v roving XY.  Positions the tool at @ in the XY
plane.
G02 X10.0 YO R10.0;.....ccvviiiiiiiiiee e (2 Presouva obrabé&ci nastroj podél Moves the cutting tool along the arc
oblouku po sméru hodinovych clockwise up to (@ on the XY plane.
rudicek az do @ v roviné XY. (Radius: 10.0 mm)
(Polomér: 10.0 mm)
<Oblouk ® - @ — @>
<Arc®) - @ - 2>
G01 X=10.0 YO ZO F100; .....cvueeririeriieieiciene O)
G18 G02 X10.0 ZO R10.0; ......covvviieeirieeeeee (2 Presouva obrabé&ci nastroj podél Moves the cutting tool along the arc
oblouku po sméru hodinovych clockwise up to (2 on the ZX plane.
rugicek az do @ v roviné ZX. (Radius: 10.0 mm)

(Polomér: 10.0 mm)

<0i)louk @->@-> 06>
<Arc® > @ - 6>

G01 X0 Y10.0 Z0 F100; ..o ®
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G19 G02 Y-10.0 ZO0 R10.0; .......oooeieiieiiiieeiiiene (® PFesouva obrabéci nastroj podé|
oblouku po sméru hodinovych
ruci¢ek az do &) v roviné YZ.

Moves the cutting tool along the arc
clockwise up to ® on the YZ plane.
(Radius: 10.0 mm)

(Polomér: 10.0 mm)

] PozNAMKA

] NoTE

Stanovte smér (G02 nebo GO03) pfi pohledu na oblouku z kladné strany
osy X k zaporné strané.

m “G02 Kruhova interpolace (ve sméru hodinovych rucek), GO3
Kruhova interpolace (proti sméru hodinovych ruéek)” (strana 48)

Determine the direction (G02 or G03) by viewing the arc from X-axis
positive side negative side.

m “G02 Circular Interpolation (Clockwise), G03 Circular Interpola-
tion (Counterclockwise)” (page 48)
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G22 Zapnuti funkce kontroly ulozeného zdvihu, G23 Vypnuti funkce kontroly ulozeného zdvihu

G22 Stored Stroke Check Function ON, G23 Stored Stroke Check Function OFF

Aby nedochazelo k naruseni obrysu nastroje s obrobkem nebo
upinacim pfipravkem, nastavte zakazanou zénu vstupu
nastroje pomoci pFikazi G22 a G23 (ZAPNUTI/VYPNUTI
funkce kontroly uloZzeného zdvihu).

Pokud jsou na stole napfiklad upevnény rizné obrobky 1 a 2,
zakazana zona vstupu nastroje by méla byt nastavena
specifikovanim pfikazu G22 tak, aby nedoS$lo k naruseni
obrysu nastroje s obrobkem 2, zatimco je obrabén obrobek 1.
Pokud nastroj vstoupi do stanovené zény v rezimu G22, na
obrazovce se zobrazi softwarovy alarm prejezdu mezni polohy
a stroj se zastavi. G23 rusi rezim G22.

@1 Podrobnosti o odstranéni alarmu softwarového prejeti mezni
polohy naleznete v samostatném dilu pfirucky “PRIRUCKA K

UDRZBE”
G22X_ Y _Z_ I J K ;
G23
C XY, Z e Pocatec¢ni bod zakazané zény vstupu
nastroje
L, K Koncovy bod zakazané zény vstupu

nastroje

] PozNAMKA

To avoid interference of a tool with the workpiece or jig, set the
tool entry prohibition zone using the G22 and G23 commands
(stored stroke check function ON/OFF).

If different kind workpieces 1 and 2 are mounted on the table,
for example, the tool entry prohibition zone should be set by
specifying the G22 command to avoid interference of a tool
with the workpiece 2 while workpiece 1 is being cut.

In the G22 mode, when a tool enters the specified zone, the
soft-overtravel alarm is displayed on the screen and the
machine stops. G23 cancels the G22 mode.

@1 For details on releasing the soft-overtravel alarm, refer to the
separate volume, “MAINTENANCE MANUAL”

Start point of the tool entry prohibition zone

End point of the tool entry prohibition zone

] NoTE

1. XY, Zal,J, K specifikuji vzdalenost od nulového bodu stroje, t;.
na obrazovce se zobrazi hodnoty soufadnic stroje.

2. X,Y,Zal,J, Kjsou specifikovany v minimalni jednotce nastaveni.
100 mm — 100000

/\ UPOZORNENI

P¥i pouziti funkce kontroly ulozeného zdvihu provedte po
zapnuti napajeni stroje navrat do nulového bodu. Funkce
kontroly ulozeného zdvihu neni dostupna, pokud neni
proveden navrat do nulové polohy stroje.

[PosSkozeni stroje]

1. X, Y,Zandl, J, K specify the distance from the machine zero point,
i.e., machine coordinate values displayed on the screen.

2. The X,Y, Zand |, J, K are specified in the minimum setting unit.
100 mm — 100000

/\ cAUTION

When using the stored stroke check function, execute the
machine zero return after turning on power. The stored
stroke check function is not available unless the machine
zero return is executed.

[Machine damage]




FUNKCE G
G FUNCTIONS 75

] PoznNAMKA

] NoTE

1. Pro nastaveni hodnot soufadnic “X_Y_Z "a“l_J_K_”, musi byt
splnény nasledujici podminky.
e X>1,Y>J,Z>K
e X=I1>2mm,Y-J>2mm,Z-K>2mm

2. Jak je vidét nize, zakazana zo6na vstupu nastroje je stanovena
“vné” nebo “uvnitf” specifikované zény nastavenim parametru ¢.
1300.0.

X, Y, 2)

.
(1, J, K)

<Zakézana zéna vstupu nastroje je nastavena vné>
<Tool Entry Prohibition Zone is Set Outside>

3. Prikazy G22 a G23 musi byt specifikovany v jediném bloku, bez
dalSich pfikaza.

4. Pokud jsou pro “X_Y_Z_"a"“l_J_K_" nastaveny stejné hodnoty
po pfikazu G22, zakazana zéna vstupu nastroje neni nastavena.

5. Zakazana zéna vstupu nastroje specifikovana pomoci G22 je
nastavena v parametrech. Hodnoty nastavené v parametrech
nejsou ztraceny ani v pfipadé, ze dojde k vypnuti napajeni. Podle
toho, pokud neni funkce G22 zruSena funkci G23, je po zapnuti
napajeni funkce platna.

@ Pokud obrabéci nastroj vstoupi do zakazané oblasti, specifikované
pomoci G22, zobrazi se na obrazovce alarmové hlaseni a stroj se
zastavi. V tomto pfipadé Ize obrabé&cim nastrojem pohybovat
pouze v opacném sméru, nez ve kterém stroj do bodu najel.
Alarm Ize vynulovat stisknutim tlagitka | 7| (RESET) na ovladacim
panelu po ruénim prejeti nastrojem mimo zakazanou zénu vstupu
nastroje.

Priklad:

1. For setting the coordinate values “X_Y_Z_"and “I_J_K_”, the
following conditions must be satisfied.
e X>1,Y>J,Z>K
e X=1>2mm,Y-J>2mm,Z-K>2mm

2. As shown below, the tool entry prohibition zone is established
“outside” or “inside” the specified zone by setting the parameter
No. 1300.0.

XY, 2Z)

(1, J, K)

<Zakazana zbna vstupu nastroje je nastavena uvnitf>
<Tool Entry Prohibition Zone is Set Inside>

3. G22 and G23 must be specified in a single block without other
commands.

4. |If the same values are set for “X_Y_Z_"and “l_J_ K_” following
the G22 command, the tool entry prohibition zone is not set.

5. 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. Accordingly, unless canceled by G23, the G22 function is valid
when the power is turned on.

@ If a 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 can be cleared by pressing the | 7| (RESET) key on the
operation panel after moving the cutting tool outside the tool entry
prohibition zone manually.

Example:

(X-100.0, Y-50.0, Z-40.0)

(1-140.0, J-70.0, K-80.0)

00001;

N1;

GO91 G28 Z0; oo
ose Z.

G28 X0 YO BO CO; oo
G22 X-100.0 Y-50.0 Z-40.0 1-140.0 J-70.0
G90 GO0 G54 X_Y_;

G43Z_H_S_T_;
MO3;

nastroje.

Navrat do nulového bodu stroje v

Navrat os X, Y, B a C do nulového
bodu stroje.

Nastavuje zakdzanou z6nu vstupu
nastroje jak je uvedeno vyse.

Rusi zakdzanou z6nu vstupu

Machine zero return of Z-axis.

Machine zero return of X-, Y-, B-,
and C-axes.

Sets the tool entry prohibition zone
as illustrated above.

Cancels the tool entry prohibition
zone.
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2-16

G28 Navrat stroje do nulového bodu, G30 Druhy (tfeti nebo ¢tvrty) navrat do nulového bodu

G28 Machine Zero Return, G30 Second (Third or Fourth) Zero Return

] PoznAMKA

] NoTE

Funkce tfetiho a ¢tvrtého navratu do nulového bodu je volitelna.
1. Nulovy bod stroje

G28X_Y_Z B_C_;
2. Druhy nulovy bod
G30X_ Y Z B_C_;
3. Treti a ¢tvrty nulovy bod
G30P3(P4)X_Y _Z B_C_;

¢ G30P3.....oieeeeeeeee Rezim navratu do tfetiho nulového bodu.
¢ G30P4.....oooee Rezim navratu do &tvrtého nulového bodu.
* X,Y,Z,B,C e, Osy, ve kterych ma stroj najet do nulového

bodu, nebo druhého, tfetiho nebo &tvrtého

nulového bodu.

] PozNAMKA

The third and fourth zero return function is optional.
1. Machine zero point

2. Second zero point
3. Third and fourth zero point

The third zero return mode.
The fourth zero return mode.

Axes to be returned to the machine zero
point or, the second, third, or fourth zero
point.

] NoTE

Numericka hodnota specifikovana po X, Y, Z, B a C oznaduje
soufadnice mezilehlého bodu.

A VYSTRAHA

Polohy, které maji byt dosazeny v operaci navratu do
druhého, tietiho nebo €tvrtého nulového bodu, jsou
stanoveny nastavenim vzdalenosti od nulového bodu
stroje v parametrech €. 1241, ¢. 1242 a €. 1243. Pokud
pouzivate stroj vybaveny APC, neménte nastaveni téchto
parametru.

[Zranéni/poSkozeni stroje]

/\ UPOZORNENI

1. Kdyz pouzivate G28 nebo G30, vratte nejprve osu Z do
nulového bodu stroje (nebo do tretiho nebo étvrtého
nulového bodu) a pak vratte osy X a Y do nulového
bodu stroje (nebo do druhého, tietiho nebo étvrtého
nulového bodu).

[Naruseni obrysu/Poskozeni stroje]

2. P¥inavratu stroje v ose Z ze sou¢asné poloze do
nulového bodu stroje (nebo druhého, tretiho nebo
¢tvrtého nulového bodu) pomoci koédii G28 nebo G30
specifikujte néktery z nasledujicich ptikaza: “G91 G28
20;”, “G91 G30 Z0;”, “G91 G30 P3(P4) Z0;”. Pokud
specifikujete kody G28 nebo G30 po G90 (“G90_ ;”),
miuiZe to byt pomérné nebezpecné, protoze stroj se v
ose Z vrati do nulového bodu stroje (nebo druhého,
tretiho nebo ¢étvrtého nulového bodu) pres nulovy bod
obrobku.

[Naruseni obrysu/Poskozeni stroje]

3. Kdyz se obrabéci nastroj vrati do nulového bodu stroje
(nebo druhého, tretiho nebo ¢tvrtého nulového bodu)
pomoci kédii G28 nebo G30, draha nastroje ze
soucasné polohy do nulového bodu stroje (nebo
druhého, tietiho nebo ¢tvrtého nulového bodu) neni
vzdy rovna ¢ara. Predtim si ovéite, ze v draze nastroje
neni zadna prekazka.

Numeric value specified following X, Y, Z, B and C indicates the
coordinate of the intermediate point.

A WARNING

|
The positions to be reached in the second, third and fourth
zero return operation are established by setting the
distance from the machine zero point in parameters No.
1241, No. 1242, and No. 1243, respectively. When using
the machine equipped with an APC, do not change the
setting for these parameters.

[Injuries/Machine damage]

/\ cAUTION

1. When using G28 or G30, return the Z-axis to the
machine zero point (or second, third, or fourth zero
point) first and then return the X- and Y-axes to the
machine zero point (or second, third, or fourth zero
point).

[Interference/Machine damage]

2. When returning the Z-axis from the present position to
the machine zero point (or second, third or fourth zero
point) using G28 or G30, specify any of the following
commands: “G91 G28 Z0;”, “G91 G30 Z0;”, “G91 G30
P3(P4) Z0;”. If G28 or G30 is specified following G90
(“G90_;”), it will be dangerous since the Z-axis returns
to the machine zero point (or second, third, or fourth
zero point) via the workpiece zero point.
[Interference/Machine damage]

3. When the cutting tool returns to the machine zero point
or second, third or fourth zero point using G28 or G30,
the tool path is not always a straight line from the
present position to the machine zero point or second,
third or fourth zero point. Confirm that there ire no
obstacle in the path beforehand.
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] PoznNAMKA

] NoTE

1. Vymeéna nastroje probiha pfi poloze os X, Y, a Z ve druhém
nulovém bodé.
G91 G28 Z0 MO05; Navrat do nulového bodu stroje v ose Z a
zastaveni otacek vietena.
G28 X0 YO0 Z0; Navrat os X, Y a B do nulového bodu stroje
G30 X0 YO0 Z0; Navrat os X, Y a Z do druhého nulového bodu
stroje
MO06; Vyménény nastroj

2. Pf¥inavratu os do druhého nulového bodu stroje se z divodu
bezpecnosti nejdfive ujistéte, Ze se vSechny osy vratily do
nulového bodu stroje.

1. The tool is changed with the X-, Y-, and Z-axes positioned at the
second zero point.
G91 G28 Z0 M05; Machine zero return of Zaxis and spindle stops
rotating.
G28 X0 YO Z0; Machine zero return of X-, Y-, and B-axes
G30 X0 Y0 Z0; Second zero return of X-, Y-, and Z-axes

MO06; Tool changed

2. When returning the axes to the second zero points, be sure to
return all axes to the machine zero points in advance to ensure
safety.
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G30.1 Navrat do plovouciho referenéniho bodu (volitelny)

G30.1 Floating Reference Point Return (Option)

Pfikaz G30.1 se pouziva pro automaticky navrat stroje v osach
specifikovanych ve stejném bloku do plovouciho referenéniho
bodu, a to po najeti stroje v osach do stanoveného mezilehlého
bodu rychloposuvem.

Pfed zadanim pfikazu G30.1 nastavte plovouci referenéni
body na obrazovce ‘AKTUALNI POLOHA'.

<Postupy>

1) Stisknéte tlacitko [nastav. FRP] a zobrazte pole ‘Najezd do
plovouciho ref. Bodu'.

2) Pomoci kurzoru zvolte v poli ‘Najezd do plovouciho ref.
Bodu’ osu, ktera se ma nastavit.

3) Zadejte soufadnici pomoci nékterého z nize uvedeného
postupu:

e Pomoci klaves pro zadavani dat zadejte vSechny
pozadované souradnice a poté stisknéte klavesu
(Enter) (INPUT) nebo klavesu [VYKONAT].

o Pfesurite osu do pozadované polohy a stisknéte
[VYKONAT] abyste zaznamenali soufadnice stroje.

1

1. Pfi zadavani hodnoty a pak stisknuti tlagitka [+ VSTUP] je
zadana hodnota pfidana k ptuvodni hodnoté.

2. Stisknutim tlacitka [VSECHNY OSY] umoznite pfeneseni
soufadnic vSech os stroje do pole ‘Najezd do plovouciho
ref. Bodu'.

G301X_Y_Z ;

] PozNAMKA

Navrat do plovouciho referenéniho bodu

. Specifikuje osy, ve kterych se ma stroj vratit
do plovoucich referenénich bod

The G30.1 command is used to automatically return the axes
specified in the same block to the floating reference point after
positioning axes at the specified intermediate point at a rapid
traverse rate.

Before specifying G30.1, set the floating reference points on
the ‘CURRENT POSITION’ screen.

<Procedures>

1) Press [FRP SETTING] to display the ‘FLOATING
REFERENCE POSITION RETURN’ field.

2) Select the axis to be set in the ‘FLOATING REFERENCE
POSITION RETURN’ field using the cursor.

3) Input the coordinate by using any of the procedures below:

¢ Input any required coordinate using the data entry keys

[EXECUTE].
¢ Move the axis to a desired position and press
[EXECUTE] to capture the machine coordinate.

I

1. On inputting a value and then pressing [+ INPUT], the input
value is added to the original value.

2. Pressing [ALL AXES] allows the machine coordinates of all
the axes to come into the ‘FLOATING REFERENCE
POSITION RETURN'’ field.

Floating reference point return

Specifies the axes to be returned to the
floating reference points

] NoTE

Numericka hodnota specifikovana po X, Y a
Z, oznacuje soufadnice mezilehlého bodu.

(] PozNAMKA

The numeric value specified following X, Y, and Z
indicates the coordinate of the intermediate point.

] noTE

1. Pred specifikovanim G30.1 zruste rezimy korekce nastroje,
napfiklad korekci poloméru nastroje.

2. Plovouci referenéni body zlstavaji v paméti i po vypnuti napajeni
stroje.

1. Before specifying G30.1, cancel tool offset modes such as tool
radius offset.

2. The floating reference points remain in the memory even after the
power is switched off.
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2-18 G31 Funkce vynechani

G31 Skip Function

Pfi zarovnavani obrobku, méfeni délky nastroje nebo detekci
prasknuti nastroje pro stroj vybaveny snimacem specifikujte
koéd G31. Pohyb v rezimu G31 je linearni, stejné jako v rezimu
GO01. Pokud je signal vynechani pfiveden na vstup externé
béhem pohybu snimace v rezimu G31, stavajici pohyb se
zastavi a program pokro¢i k nasledujicimu bloku s
ignorovanim zbyvajici vzdalenosti.

@ G31 nelze specifikovat v bézném programu pro obrabéni.

G31X_Y_ Z F_;

Rychlost posuvu

] PoznAMKA

Hodnoty soufadnic koncového bodu

Specify G31 when aligning the workpiece, measuring tool
length, detecting tool breakage for the machine equipped with
a sensor. Movement in the G31 mode is linear, same as in the
GO01 mode. If the skip signal is input externally during sensor
movement in the G31 mode, current movement is stopped and
the program advances to the next block ignoring the remaining
distance.

@ G31 cannot be specified in the ordinary machining program.

Coordinate values of the end point
Feedrate

] NoTE

1. Jelikoz je pfikaz G31 jednorazovym kédem G, je platny pouze v
uréeném bloku.

Q:J Informace o jednorazovych kdédech G naleznete v ¢asti
“FUNKCE G” (strana 37)

2. Pred specifikovanim pfikazu G31 zruste rezim korekce poloméru
nastroje (G41, G42) specifikovanim pfikazu G40. Pokud pfikaz
G31 specifikujete v rezimu korekce polomeéru nastroje, na
obrazovce se zobrazi alarmové hlaseni (€. PS0035).

Priklad:
Jak vidite nize, pohyb os po zadani signalu k vynechéani se
liSi podle rezimu rozmér (pfirdstkovy nebo absolutni) bloku,
nasledujiciho po bloku G31.

1) V pfirdstkovém rezimu
V bloku nasledujicim za blokem G31 se stroj pohybuje v
osach v pfirGstkovém rezimu od bodu, kdy byl na vstup
pfiveden externi signal vynechani. V draze nastroje @ —
(@ — @ nize se nastroj chova po pfivedeni signalu
vynechani na vstup v @' na draze @ — @ v reZimu G31
nasledujicim zplsobem:

+Y (2) (=30.0, 35.0)

(-30.0,35.0) (2) (3) (57.0,35.0)

+X
X, Y)

(~40.0, -50.0)

Blok (a) je proveden v pfirGstkovém rezimu vzhledem k @',
kde pohyb osy v pfedchozim bloku G31 je pferusen
vloZzenim signalu vynechani.

2) Pripad volani pohybu v jedné ose v absolutnich hodnotach
V bloku nasledujicim po bloku G31 stroj najede ve
specifikovanych osach do specifikovanych poloh. V
nespecifikovanych osach viak stroj setrvava v poloze, ve
které byl pfijat signal vynechani.

(1) (-40.0,-50.0)

1. Since G31 is one-shot G code, it is valid only in the specified block.

m For the one-shot G code, refer to “G FUNCTIONS”
(page 37)

2. Before specifying the G31 command, cancel the tool radius offset
mode (G41, G42) by specifying the G40 command. If the G31
command is specified in the tool radius offset mode, an alarm
message (No. PS0035) is displayed on the screen.

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) In Incremental Mode
In the block following the G31 block, the axes move in the
incremental mode from the point where the external skip
signal is input. In the tool path @ — @ — ® below, the
tool behaves as follows after the skip signal input at @'
during the path @ — @ in the G31 mode:

(3) (57.0, 35.0)

G90 GO0 X-40.0 Y-50.0; ....... D
G91 G31 X10.0 Y85.0 F500; (2
XB7.0; oo ® (a)

Signal vynechani byl vydan zde.
Skip Signal was Given Here.

<---- Naprogramovana draha
Programmed Path

<«—— Skutecna draha
Actual Path

The block (a) is executed in the incremental mode
referenced to @' where the axis movement in the previous
G31 block is interrupted by a input skip signal.

2) In absolute values calling movement of a single axis

In the block following the G31 block, the specified axes
move to the specified position. However the unspecified
axes stay at the position where the skip signal is given.
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V draze nastroje @ — @ — ® nize se nastroj chova po
privedeni signalu vynechani na vstup v @' na draze @ —
@ v rezimu G31 nasledujicim zpisobem:

In the path @ — @ — @ below, the tool behaves as

follows after the skip signal input at @' during the path @

— (@ in the G31 mode:

+Y (2) (-30.0, 35.0) (3) (57.0, 35.0)
R >0
1
3 (3 (57.0,35.0) :
(-30.0, 35.0) (2) @ X570 :
o) G90 GO0 X-40.0 Y-50.0; ....... @
\ G31 X-30.0 Y35.0 F500; ....... @
> +X DG (0 ®
X, Y) Signal vynechani byl vydan zde.
Skip Signal was Given Here. < Naprogramovana dréha
@ Programmed Path
(-40.0, -50.0) (1) (-40.0,-50.0) <—— Skute¢na draha

Pokud je zadan signal vynechani v libovolném bodé drahy
@ — @, osa specifikovana v 3 (osa X) se pFesune do
stanovené polohy. Osa (osa Y), ktera neni specifikovana v
@ si udrzuje polohu, ve které je na vstup pfiveden signal
vynechani.

3) Pripad volani pohybu ve dvou osach v absolutnich 3)
hodnotach
Pokud je signal vynechani pfiveden na vstup v libovolném
bodé drahy specifikované v rezimu G31, stroj v osach
prejede do polohy specifikované v bloku nasledujicim za
blokem G31.
V draze nastroje @ — @ — @ nize se nastroj chova po
pfivedeni signalu vynechani na vstup v @' na draze @ —
@ v rezimu G31 nasledujicim zpisobem:

Actual Path

If a skip signal is input at any point in the path D — @), the
axis specified at @ (X-axis) moves to the specified
position. The axis (Y-axis) that is not specified at @ keeps
the position in which the skip signal is input.

In absolute values calling movement of two axes

If a skip signal is input at any point on the path specified in
the G31 mode, the axes moves to the specified position in
the block following the G31 block.

In the path M — @ — @below, the tool behaves as
follows after the skip signal input at @' during the path M
— (2 in the G31 mode:

+Y (2) (-30.0, 35.0) (3) (57.0, 35.0)
(-30.0, 35.0) (2) (3) (57.0, 35.0) :
@' G90 GO0 X-40.0 Y-50.0; ....... ©)
G31 X-30.0 Y35.0 F500; ....... @
> +X X57.0 Y35.0; oo ®
Signal vynechani byl vydan zde.
(X,Y) Skip Signal was Given Here.
<---- Naprogramovana draha
( gg 0. -50.0) Programmed Path
o @) (-40.0,-500) <«— Skutetna dréha

Pokud je zadan signal vynechani v libovolném bodé drahy
@ — (2, osa stroje najede do polohy specifikované v (3.

Actual Path

If a skip signal is input at any point in the path @ — @), the
axes move to the position specified at 3.

2-19 G33 Rezani zavitu (volitelné)
G33 Thread Cutting (Option)

G33 Vola operaci fezani zavitu G33 Calls the thread cutting operation
Pfikaz G33 se pouziva pro provadéni cyklu fezani zavitu z @ The G33 command is used to execute thread cutting from @ to
do 3, jak je zndzornéno na obrazku niZze. 3 in the figure below.
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Zavity nejsou obrobeny po jedné draze nastroje, jsou
vytvofeny nékolikerym opakovanim drahy fezani zavitu pfi
souc€asné zmeéné polohy obrabéni. Pokud je pouzit pfikaz G33,
draha nastroje ® - @,@ - ®,® - @a@ — @ musi

byt pro pfisluSnou operaci specifikovana.

Threads are not cut in a single thread cutting path, but are
formed by repeating the path several times while changing the
cutting position. If the G33 command is used, tool path @) —
@, - ®,® - @,and @ — @ must be specified for the
respective operations.

<Vnéjsi primér>

<Straight Thread Cutting>
<Tapered Thread Cutting>

<Scrolled Thread Cutting on Face>

Specifies the X coordinate of the thread
cutting end point.

Specifies the Z coordinate of the thread
cutting end point.

<0.D.>
<Rezani valcového zavitu>
G33Z_F_;
<Rezani kuzelového zavitu>
G33X_Z F_;
<Rezani spiralového zavitu na éele>
G33X_F_;
& X e Specifikuje soufadnici X koncového bodu
fezani zavitu.
O e Udava souradnici Z koncového bodu fezani
zavitu.
 F Udava stoupani zavitu.

1) Nedokon&ena €ast zavitu
Na pocatku a konci posuvu v ose se servomotor pohonu
v ose automaticky zrychli nebo zpomali. Nasledkem toho
vznikne nepfesné stoupani zavitu v mistech, kde zacina a
konci fezani zavitu. Tyto oblasti se nazyvaji nedokonéené
¢asti zavitu.
K uplnéjSimu vysvétleni nedokonéenych &asti zavitu
pouzijeme pfiklad Fezani zavitu z bodu A do bodu B.

Specifies the thread lead.

1) Incomplete thread portion
At the start and end of an axis feed, an axis drive
servomotor 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.

A

57

Lo

h
—
L

(]

Kdyz v bodé A Fezani zavitu zagina, posuv osy se zrychli a
to zplsobi nedokonéenou ¢ast zavitu v ¢asti L1. Podobné
vznikne nedokon&end €ast zavitu v &asti L2, protoze posuv
osy se v bodé B snizuje.

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.
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Aby se tedy dosahlo délky zavitu L, musi se provést fezani
zavitu v oblasti (L1 + L + L2).

Konec fezani zavitu
End of Thread Cutting

Ly L

Uplna &ast zavitu
Complete Thread Portion

Therefore, to obtain the thread length of L, it is necessary to
carry out thread cutting in the range of (L1 + L + L2).

Zacatek fezani zavitu
Start of Thread Cutting

L1 ‘

2) Vypocet nedokoncené ¢asti zavitu
Nedokonc&ené ¢asti zavitu jsou vypocitany podle
nasledujiciho vzorce.

2) Calculating the incomplete thread portion

The incomplete thread portions are calculated using the
following formula.

Priblizny vzorec

Approximation Formula Popis

Description

L1: Nedokonéena &ast zavitu

L1: Incomplete thread portion

L1 L >-_N-P-A L2: Nedokon&ena &ast zavitu L2: Incomplete thread portion
! 1800 N: Otagky vietena (min~") N: Spindle speed (min~")
P: Stoupani (mm) P: Lead (mm)
NP - L - L
L2 L > . A=1In " — -1 A=In -1
2 1800 Pfresnost zavitu Thread accuracy

(In: pfirozeny logaritmus)

(In: Natural logarithm)

Presnost zavitu = ALT(Cth"Lve stoupéni) 1/50 1/100 1/200 1/300
A 2.91 3.61 4.29 4.70
Thread accuracy = -2E1 (e”"[i” lead) 1/50 1/100 1/200 1/300
A 2.91 3.61 4.29 4.70

U skute¢ného programovani by mély byt nedokoncéené
Casti zavitu provedeny o néco delsi, nez jsou vypoctené
délky, aby nedoslo ke kolizi mezi feznym nastrojem a
obrobkem a také jako bezpec&nostni zaloha.

3) Upozornéni pro operaci fezani zavitu

/\ UPOZORNENI

Po stisknuti tladitka [EMERGENCY STOP] (Nouzové
zastaveni) nebo tladitka | 7| (RESET), aby se stroj
zastavil béhem zavitovani, peclivé zkontrolujte
obrobek a fezny nastroj, zda nejsou poskozeny, a
potom opatrné pohybujte osami.

[Interference, poskozeni stroje]

(] PozNAMKA

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.

3) Precautions on thread cutting operation

/\ cAuUTION

When the [EMERGENCY STOP] (Emergency Stop)
button or | 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. Posuv (stoupani) béhem fezani zavitu musi splfiovat hodnotu 1.
vypoctenou v nasledujicim vzorci.
R
F<—
N

N: Otagky vietena (min~")
R: Maximalni rychlost posuvu (mm/min)

The feedrate (lead) during thread cutting must satisfy the value
calculated with the following formula.

R

F<—

N

N: Spindle speed (min~")
R: Maximum cutting feedrate (mm/min)
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G33 2-52.0 F2.0;

F: Stoupani (mm)

@1 Maximaini rychlost fezného posuvu naleznete v samostatné
pfiruéce PRIRUCKA K INSTALACI STROJE
“SPECIFIKACE STROJE".

Vyse vypocitané stoupani je pouze teoreticka hodnota. V zavislosti

na obrabécich podminkach zacne byt zatizeni nadmérné a to

zplsobi alarm serva nebo stoupani zavitu nebude mozné presné
obrobit. Proto je nutné stanovit obrabéci podminky, aby
vyhovovaly aktualnimu stavu obrabéni.

2. Beéhem operace fezani zavitu se nastaveni vyfazeni rychlosti

posuvu ignoruje.

Vyfazeni:

Funkce blokovani rychlosti posuvu se pouziva ke zméné rychlosti
posuvu pomoci spinace na ovladacim panelu.

3. Béhem cykll fezani zavitu je velikost blokovani rychlosti posuvu i
otacek vietena pevné na hodnoté 100%, protoZze se nemuize Fezat
zavit s konstantnim stoupanim, pokud se béhem fezani zavitu
meéni rychlost posuvu nebo velikost otacek vietena.

4. Rezani zavitu se musi provést b&hem pevnych otadek
soustruznického vietena.

Zadejte proto pfikaz G97, aby byla velikost otacek
soustruznického vietena konstantni.

5. Srazeni zavitu v rezimu G33 provedete zadanim pfikazl pro odjeti
nastroje ve sméru 45° v bloku, ktery bezprostfedné nasleduje po
bloku s pfikazem pro Fezani zavitu. Srazena vzdalenost musi byt
dostate¢na pro Cistou vysku zavitu.

6. Po stisknuti tlacitka automatického provozu [STOP]
(Zastaveni) béhem cyklu fezani zavitu G33 se vykonavani
programu pozastavi v reZimu pozastaveni posuvu po vykonani
prvniho bloku, ktery se objevi za aktualnimi bloky s rezimem
fezani zavitu, a ve kterém se nefeze zavit.

X29.4;

Tlagitko automatického
provozu [= [STOP]
(Zastaveni) se stiskne béhem
vykonavani tohoto bloku.

GO00 X60.0; Pozastaveni posuvu po
dokonceni tohoto bloku.

Z10.0;

7. Rezna rychlost zadana v programu se ignoruje a provede se

fezani zavitu s rychlosti posuvu zadanou pomoci spinace
blokovani rychlosti posuvu (0 pro 5000 mm/min v 21 krocich),
pokud se aktivuje funkce chodu nasucho.

Prestoze je pfikaz G33 specifikovan v rezimu posuvu za minutu
(G94), zvoli se rezim posuvu za otacku.

F: Lead (mm)

m For the maximum cutting feedrate, refer to the separate
volume, MACHINE INSTALLATION GUIDE “MACHINE
SPECIFICATIONS”.

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.

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 turning spindle rotates
at a fixed speed.

Therefore, specify the G97 command to make turning spindle
speed constant.

To execute chamfering of the thread in G33 mode, specify
commands to retract the tool in the 45° direction in the block
immediately following the thread cutting command block. Chamfer
distance must be sufficient to clear the thread height.

If the automatic operation button [STOP] (Stop) is pressed
while in the G33 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;
G33 2-52.0 F2.0;

The automatic operation
button [z [STOP] (Stop) is
pressed during execution of

this block.
GO00 X60.0; Feed hold after completion of
this block.

210.0;

7. 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.

Though the G33 thread cutting command is specified in the feed
per minute mode (G94), the feed per revolution mode is selected.
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9. Hloubka fezu a poc€et cykld fezani zavitu 9.

Celkova hloubka fezu zahrnuje pfidavek na dokonéovani o
hodnoté 0.1 az 0.2 mm, jak je znazornéno na obrazku vlevo, aby
bylo mozné pouzit data pro obrabéni zavitu s pomoci nastroje,
jehoz Spicka je plocha.

ProtoZe velikost hrotu s plochym hlubidlem je mensi nez
oby¢ejného hrotu, doporucuje se volba mensi hloubky fezu a vyssi
pocétem opakovani fezu, které zabrani plastické deformaci hrotu a
stejné tak jeho odlomeni.

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 on the left, 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.

@éiny hrot
Ordinary Tip

Polomér pro minimalni stoupani
Radius chr Minimum Pitch

/\

BézZny hrot
Ordinary Tip

Hrot s plochym hloubidlem
Tip with Flat Drag

Vrchol zavitd (€elni plocha dokonéena
v pfedchazejicim procesu)
Crest of Threads (Face Finished in
the Preceding Process)

Polomér, ktery odpovida stoupéni‘
Radius wh‘ich Corresponds to Pitch

v /
Celni plocha dokoncena
v pfedchazejicim
procesu _ Pridavek na Tip with Flat
Face Finished in dokongeni 0.1 az 0.2 |Drag

the Preceding  Finishing Allowance
Process 01t00.2

Vrchol zavitd (k dokonéeni
pomoci hrotu pro fezani zavitu)
Crest of Threads (to be
Finished by the Thread
Cutting Tip) )

Hloubka fezu a pocet opakovani pfi fezani vnéjSiho zavitu podle
normy ISO (Reference)

Depth of cut and number of passes for cutting ISO O.D. thread
(reference)

St;;:gf]‘“i 05 | 075 | 10 | 125 | 15 | 175 | 20 | 25 3.0 | 35 | 40 45 | 50
H 038 |056 |076 |095 |114 |133 |152 |1.89 |228 | 265 |3.03 |341 |3.79
HO 032 |047 |063 | 079 | 095 |141 |127 |158 |190 | 221 |253 |285 | 3.16
R 006 |0.09 |013 |0.16 |019 |022 |025 |031 |038 | 044 |050 |056 | 0.63
1 015 |0.18 |025 |025 |030 |030 |030 |035 |035 | 040 |040 |040 | 0.45
2 012 012 020 |020 |025 |025 |025 |030 |030 | 035 |035 |035 |0.35
3 010 |0.10 |013 | 015 | 020 |020 |020 |025 |025 | 030 |0.30 |030 | 0.30
4 005 (010 |010 |0.14 |015 |016 |020 |020 |020 | 025 |025 |025 | 0.25
5 005 |005 | 010 | 010 |0.45 |015 |020 |020 |020 |020 |025 | 0.25
6 005 |005 |010 |012 |045 | 015 |020 |020 |020 |0.20
7 005 | 010 | 015 | 015 |045 |0.20 |020 |0.20
8 005 | 010 |05 | 0145 |0.15 |020 | 0.20
9 005 |010 |015 |05 |0.15 |0.20
10 010 |010 |05 |0.15 | 0.15
1 005 |010 |0.10 |0.15 | 0.15
12 005 |0.10 |0.10 | 0.15
13 0.10 |0.10 | 0.10




FUNKCE G

84 G FUNCTIONS
St;i‘:g‘:"' 05 | 075 | 1.0 | 125 | 15 | 175 | 20 | 25 | 30 | 35 | 40 | 45 | 50
14 0.05 | 010 |0.10
15 010 | 0.10
16 005 | 0.10
17 0.10
18 0.05
19
20
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10. Zakladni profil a rozméry a odchylky rozmeérd kuzelovych
trubkovych zavitl
(vynatek z normy JIS B 0203-1982)

10. Basic profile and dimensions and dimensional deviations of taper
pipe threads
(Extract from JIS B 0203-1982)

Zakladni profil pouzivany u vnéjSich a vnitfnich kuzelovych
zavitl

Basic profile applied for taper external and taper internal
threads

Zakladni profil pouzivany pro
valcové vnitfni zavity

Basic profile applied for
parallel internal threads

TN

90°
Osa zavitu

Axis of Thread

fc‘uo
=
_C‘N
- < | _ _ | _
T T T
27.5°| 27.5° |
_C‘N r
55° f
T|o
|
P al &la
90°
Osa zavitu ‘

4

Axis of Thread

(] PozNAMKA

(] PozNAMKA

Tlusta spojita ¢ara znazorfiuje zakladni profil.

tJ noTE

Tlusta spojita ¢ara znazorfiuje zakladni profil.

] noTE

Thick continuous line shows basic profile.

Thick continuous line shows basic profile.

P 254
n
H =0.960237 P
h =0.640327 P
r=0.137278 P

P 254
n
H'=0.960491 P
h =0.640327 P
r=0.137329 P

Licuji mezi vnéjsi kuzelovy zavit a vnitini k

uzelovy nebo valcovy zavit

Fit between Taper External Thread and Taper Internal or Parallel Internal Thread

-Valcovy vnitni zavit
Parallel Internal Thread

_Kuzelovy vnitini zavit
Taper Internal Thread

Kuzelovy vnitfni zavit
TTaper Internal Thread

Pozice méfici roviny
Position of Gauge Plane

Kuzelovy vnéjsi zavit
Taper External Thread
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Jednotka: mm
Unit: mm
Oznaceni Zavit Méfeny pramér Pozice méfici roviny Tol Délka pouzitelného zavitu (min.) Velikost trubky z
Zavitu Thread Gauge Dia. Position of Gauge Plane D° Sra:%e Length of Useful Thread (min.) uhlikové oceli pro
De5+ghna"zn of " pocet | Stoupani | Vyska |Polomér Vngjsi zavit Vnajsi zavit V",itf,'gi vélcového | Vnajsi zavit Vnitfni zavit bézné fpmrub}' (pro
rea Zévitd (In P Zavitu r External Thread External Thread Inztg}’r%al vnitinino | External Internal Thread size g?g;?gg:\) Steel
254 mm) | (Uvedeno | b nebo Thread |  zdvitu Thread Pipe for Ordinary
n jako | Height | v I p T Brimer | Vedlefsi | Od konce trubky |A+ Konec|  + 0d pozice Pokud existuje Pokud o (G
reference)| of | Radius ) o &t Ay et Piping (Given for
" rumer stoupani rumer rom Fipe En rubky olerance merici nedokoncena cast zavitu| neexistuje
Number of Thrsad primér | stoupani | pramé From Pipe End | trubky | Tol dok t zavit t Reference)
Threads Pitch hea r d d, d, A+ Pipe | onD,D, roviny When There is nedokonéena
(n254 | P 9" | Major Dia.| Pitch Dia.|Minor Dia. End | and D, of | smérem k Incomplete Gast zavitu
mm) | (Given for r d d, d Parallel | vétsimu Thread Part When
n Reference) Internal praméru. There Is No
Thread Konec Incomplete
+ e f Thread Part
rom
Vnitfnf zavit Délka [Tolerance|Tolerance Position of [T 7elovy | Valcovy | Kuzelovy
Internal Thread méfeni | vose | vose Gauge | it vnitini  |vnitini zavit,
a +b +c Plane Zavit zavit vélcovy
Gauge | Axial Axial Toward Taper Parallel | vnitini zavit
Length [Tolerance|Tolerance Larger Dia. | |ptermg) Internal Taper
a b +c End Thread | Thread | Internal
f Thread,
Parallel
Internal
Thread
Hlavni | Pramér | Vedlejsi Odpozice | Odkonce | Odroviny | Vné&jsi | Tloustka
prumér | stoupani | pramér méfici roviny |trubky nebo|méfeni nebo| pramér | Thickness
D D, D, smérem k spojky I' |konce trubky| O.D.
Major Dia.|Pitch Dia. |Minor Dia. mensimu (Uvedeno | nebo spojky
D D, D, priméru. Konec|  jako t
| reference) From
From From End Gauge
Position of of Pipe or Plane or
Gauge Plane Coupler I' End of
Toward (Given for Pipe or
Smaller Dia. | Reference)| Coupler
End t
|
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 7.4 4.4 — —
R(PT) g 28 0.9071 | 0.581 | 0.12 | 9.728 | 9.147 | 8566 | 3.97 0.91 1.13 0.071 2.5 6.2 7.4 4.4 10.5 2.0
R(PT) Yy 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 2.3
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 2.3
R(PT) 2 14 1.8143 | 1.162 | 0.25 | 20.955 | 19.793 | 18.631 | 8.16 1.81 2.27 0.142 5.0 12.7 15.0 9.1 21.7 2.8
R(PT) ¥ 14 1.8143 | 1.162 | 0.25 | 26.441 | 25279 | 24.117 | 9.53 1.81 2.27 0.142 5.0 14.1 16.3 10.2 27.2 2.8
R(PT)1 " 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 1" 2.3091 | 1.479 | 0.32 | 41.910 | 40.431 | 38.952 | 12.70 | 2.31 2.89 0.181 6.4 18.5 214 13.4 427 35
R(PT)1 "% " 2.3091 | 1.479 | 0.32 | 47.803 | 46.324 | 44.845 | 12.70 | 2.31 2.89 0.181 6.4 18.5 21.4 13.4 48.6 35
R (PT)2 1 2.3091 | 1.479 | 0.32 | 59.614 | 58.135 | 56.656 | 15.88 | 2.31 2.89 0.181 75 22.8 25.7 16.9 60.5 3.8
R(PT)2 Y, 1" 2.3091 | 1.479 | 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 4.2
R(PT)3 1 2.3091 | 1.479 | 0.32 | 87.884 | 86.405 | 84.926 | 20.64 | 3.46 3.46 0.216 9.2 29.8 33.3 21.1 89.1 4.2
R(PT)4 1 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 25.9 114.3 4.5
R(PT)5 1 2.3091 | 1.479 | 0.32 |138.430|136.951 | 135.472 | 28.58 | 3.46 3.46 0.216 1.5 40.1 435 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 1.5 40.1 435 29.3 165.2 5.0

] PozNAMKA

] noTE

Ve sloupci Oznaceni zavitu symbol v zavorkach neni normovany
smluvni symbol, ale je stanoven v pfiloze. Tento symbol se bude
dale opakovat.

Zavity PT3 1/2 a PT7 az PT12 nejsou v tabulce uvedeny, protoze
nejsou normou ISO 7/1 stanoveny.

Co se ty¢e hodnot “a”, “f” a “t”, pokud se hodnoty uvedené v
tabulce markantné liSi od hodnot stanovenych normou pro ¢ast,
ktera se ma obrabét, nebo pro hodnoty uvedené ve vykresu,
pouzijte hodnoty, které norma udava pro ¢ast, ktera se ma obrabét,
nebo pro hodnoty uvedené ve vykresu.

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 1/2 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.

2-20

G40.1, G41.1, G42.1 Normalni smérové fizeni (volitelné)

G40.1, G41.1, G42.1 Normal Direction Control (Option)

Normalni smérové fizeni vyuziva osu C pro fizeni sméru
(otaceni) nastroje.

Normal direction control allocates the C-axis to control the tool
direction (rotation).
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When a tool is machining on XY plane, tool rotation is
controlled so that the tool is always perpendicular to the tool
path. Therefore, normal direction control is used when grinding
the contour of a workpiece.

<Tool movement in normal direction control>

Pokud nastroj provadi obrabéni v roviné XY, otaceni nastroje je
fizeno tak, aby byl nastroj stale kolmo ke své draze. Normalni
smérové fizeni se tedy pouziva pfi brouseni obrysu obrobku.

<Pohyb nastroje pfi normalnim smérovém fizeni>

1
X0, Y250.0

:

S
el *____i___,"\

Draha stfedu nastroje
Tool center path

Stfed oblouku

920 Arc center

Draha stanovena programem
Program path

The tool becomes perpendicular to the tool path at the
beginning of the G41.1 or G42.1 block.

In the following blocks, every time the direction of the path
changes, the tool first becomes perpendicular to the tool path
and then the X- and Y-axes move.

During tool radius offset mode, the tool becomes perpendicular
to the tool path created after the offset.

Nastroj se nastavuje do polohy kolmé ke své draze na zaCatku
bloku G41.1 nebo G42.1.

U nasledujicich blokll se nastroj pfi kazdé zméné sméru své
drahy vzdy nejprve nastavi do polohy kolmé k této draze

a poté se zacne pohybovat ve sméruos X a Y.

Pfi rezimu korekce poloméru nastroje se nastroj nastavi do
polohy kolmé k draze, ktera vznikla po provedeni korekce.

G41.1;
G42.1;
G40.1;
e GA11 e, Rezim normalniho smérového Fizeni zapnut Normal direction control (left) mode ON
(leva strana) » Specify if the tool is on the left side of the
+ Zadava se, pokud je nastroj vzhledem ke workpiece toward the tool advancing
sméru posuvu nastroje na levé strané direction.
obrobku.
e G421 ReZim normalniho smérového fizeni zapnut Normal direction control (right) mode ON
(prava strana) + Specify if the tool is on the right side of the
» Zadava se, pokud je nastroj vzhledem ke workpiece toward the tool advancing
smeéru posuvu nastroje na pravé strané direction.
obrobku.
e G401 ReZim normalniho smérového Fizeni vypnut Normal direction control mode OFF

» ZruSi rezim normalniho smérového fizeni.

] PoznNAMKA

« Cancels normal direction control mode.

] NoTE

1.

V rezimu normalniho smérového fizeni nelze specifikovat
interpolaci po Sroubovici, spiralovou a kénickou interpolaci.

1.

Helical interpolation, spiral interpolation, and conical interpolation
can not be specified during normal direction control mode.

2. P¥i provozu jednotlivého bloku se nastroj nezastavuje mezi 2. In single block operation, the tool is not stopped between a
prikazem oto€eni nastroje a pfikazem pohybu podél os X a Y. Po command for rotation of the tool and a command for movement
kazdém posunuti nastroje podél os X a Y dochazi k zastaveni along the X- and Y- axes. A single block stop always occurs after
jednotlivého bloku. the tool is moved along the X- and Y- axes.

3. Vrezimu normalniho smérového fizeni se nastroj vzdy otaci 3. During normal direction control, the tool always rotates through an
v Uhlovém rozsahu mensim nez 180 stupnli. To znamena, Ze se angle less than 180 degrees. |.e., the tool rotates in the direction
nastroj otaci vzdy v tom sméru, ve kterém je draha kratsi. whichever is shorter.

4. Pokud rychlost ota€eni nastroje (osa C) pfekro¢i maximalni 4. If the rotation speed of the tool (C-axis) exceeds the maximum
rychlost fezného posuvu v ose C, bude omezena rychlost posuvu cutting feedrate of the C-axis, the feedrate of other axes will be
ve sméru ostatnich os, aby se rychlost fezného posuvu v ose C limited to keep the C-axis below the maximum cutting federate.
udrzela pod maximalni hodnotou. Rychlost posuvu ve sméru Therefore, the federate of other axes will not reach the specified
ostatnich os proto nedosahne specifikovanych hodnot. feedrate.

5. Vrezimu normalniho sméroveého fizeni jsou ignorovany veskeré 5. During normal direction control, any C-axis command is ignored.

pfikazy tykajici se osy C.
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6. Normalni smérové fizeni nelze provadét pomoci pfikazu G53; pro
pohyb v soufadnicovém systému stroje.

@ Pfi provadéni normalniho smérového fizeni pomoci osy Cs je
tfeba pomoci pfikazu M166 pfedem zapnout rezim Cs.

m “M166, M167 Rizeni obrysu Cs (volitelné)” (strana 156)

6. Normal direction control cannot be performed by G53; move
command in the machine coordinate system.

@ When executing normal direction control with Cs-axis, specify
M166 in advance to turn on Cs mode.

m “M166, M167 Cs Contouring Control (Option)” (page 156)

2-21 G45 az G48 Korekce polohy nastroje

G45 to G48 Tool Position Offset

Je-li zadan pfikaz G45/G46, mize se naprogramovana
velikost drahy nastroje zvétSovat nebo zmenSovat ve sméru,
ve kterém nastroj provadi posuvny pohyb. Je-li
naprogramovana velikost drahy nastroje zvétSena, posune se
poloha nastroje vpfed po naprogramované draze; je-li
naprogramovana velikost drahy zmensena, posune se poloha
nastroje zpét po naprogramované draze. Je-li zadan pfikaz
G47/G48, mlze se velikost drahy zvétSovat nebo zmenSovat
o dvojnasobek hodnoty korekce.

Po zadani korekce polohy nastroje se nastroj bude posouvat
vzdy na stejnou stranu. To znamena, Ze programovani
provadéné zadavanim piikazd G45 az G48 muze byt,

v zavislosti na druhu obrabéni, snazsi nez programovani
provadéné zadavanim korekce poloméru nastroje (G41/G42).
Pfi obrabéni obrobku otac¢enim v ose C je vhodné vytvorit
program pro posun polohy nastroje podle korekce polohy
nastroje (G45 — G48), protoze korekce poloméru nastroje
(G41/G42) neni schopna rozpoznat smér obrabéni.

When G45/G46 is specified, the programmed travel distance of
the tool can be increased or decreased in the direction in which
the tool advances. If the programmed travel distance of the tool
is increased, the position of the tool is shifted forward on the
programmed patbh; if it is decreased, the position of the tool is
shifted backward on the programmed path. When G47/G48 is
specified, the distance can be increased or decreased by twice
the offset value.

Once the tool position offset is specified, the tool is always
shifted to the same side. That is, programming by specifying
G45 to G48 can be easier than by specifying a tool radius
offset (G41/G42), depending on the machining type.

When cutting a workpiece by rotating the C-axis, it is
convenient to create a program to shift the tool position by the
tool position offset (G45 - G48), because the tool radius offset
(G41/G42) cannot recognize the machining direction.

|

Urceni pohybu néastroje

Cislo korekce nastroje

Draha stfedu nastroje
Path of the Tool Center

Korekce polohy nastroje, zvySeni
Korekce polohy nastroje, snizeni
Korekce polohy nastroje, dvojité zvyseni

Korekce polohy nastroje, dvojité snizeni

-

S~

Naprogramovana draha nastroje
Programmed Tool Path
Tool position offset, increase
Tool position offset, decrease
Tool position offset, double-increase
Tool position offset, double-decrease

Specifying tool movement
Tool offset number
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| kdyz jsou prikazy G45 az G48 jednorazovymi kédy G, Although G45 to G48 are one shot G codes, the tool
hodnoty korekce polohy nastroje vybrané pomoci adresy position offset values selected by address D are retained
D zustavaji zachovany, dokud neni korekce nastroje until the tool offset is reset or any other tool position
vynulovana nebo neni vybrana jakakoli jina hodnota offset value is selected. When machining is completed,
korekce polohy nastroje. Po dokonéeni obrabéni vynulujte  reset the shift amount by shifting the shifted axis in the
velikost posunuti premisténim posunuté osy v opaéném opposite direction or specifying a zero return (G28).
sméru nebo zadanim pfikazu navratu do nulové polohy [Machine damage, Tool breakage]

(G28).
[PosSkozeni stroje, zlomeni nastroje]
Priklad: Vynulovani velikosti posunuti pfi pfemistovani Ex: Reset the shift amount when moving the tool from X0 to
nastroje z polohy X0 do X100.0 pfi zadani korekce pomoci X100.0 with offsetting by G46.
pfikazu G46.
< G46 X100.0 D_; (polomér nastroje je
posunut zpét po naprogramované draze)
G46 X100.0 D_; (the radius of the tool is
shifted backward on the programmed path)
<4— P¥i vynulovani velikosti posunuti navratem
—— do pavodni polohy pomoci pfikazu G46 XO0;
When resetting the shift amount by
returning to the original position G46 X0;
—l <€4— P¥i vynulovani velikosti posunuti pfemisténim na
opacnou stranu pomoci pfikazu G45 X150.0;

When resetting the shift amount by moving

X0.0 X100.0 X150.0 to the opposite side G45 X150.0;

] poznAMKA t noTE

1. Je-li zadan néktery z prikazd G45 az G48 pro sou¢asny pohyb 1. If G45 to G48 is specified for simultaneous multi-axis travel, the
v nékolika osach, bude korekce pouzita pro v§echny tyto osy. offset is applied to all the axes.

2. Neni-li pfi obrabéni kuzelové plochy zadana korekce pouze pro 2. When the tool is offset only for the tool radius or diameter in taper
polomér nebo prdmér nastroje, dojde k nadmérnému nebo cutting, overcutting or undercutting occurs. Therefore, use tool
nedostate€nému obrobeni. Proto pfi obrabéni kuzelovych ploch radius offset (G40 to G42) in taper cutting.
pouzivejte pouze korekci poloméru nastroje (G40 az G42).

3. Vrezimu s korekci poloméru nastroje (G41 nebo G42) 3. Do not specify a tool position offset (G45 to G48) in the tool radius
nezadavejte korekci polohy nastroje (G45 az G48). offset mode (G41 or G42).

<P¥iklady pouziti korekce polohy nastroje> <Examples of use of tool position offset>

1. Obrabéni obrobku otagenim v ose C s malou hloubkou 1. When cutting a workpiece by rotating the C-axis with small
fezu a mnoha otackami. depth of cut over many rotations.

Obrobek
Workpiece

Y-100.0

Nastroj G46: Nastroj je posunut zpét po naprogramované draze
Tool G46: The tool is shifted backward on the programmed path
Y-200.0
Priklad: Example:
G90 G46 G01Y-100.0D_F_; Stfed nastroje je posunut zpét po The center of the tool is shfted backward on
naprogramované draze the programmed point
G90(G91) C_; Obrabéni ota€enim osy C Machining by rotating C-axis

C_;
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C_;
C_;
C_;
G00 G46 G90 Y-200.0 D_; Velikost korekce polohy nastroje je The tool position offset amount is reset by
resetovana posunutim nastroje na opac¢nou shifting the tool to the opposite side
stranu
2. P¥i provadéni obrabéni s dopfednou a zpétnou drahou 2. When executing back-and-forth machining
nastroje
Je-li zadana korekce polohy nastroje, je nastroj vzdy If a tool position offset is specified, the tool is always shifted
posunut na uréenou stranu naprogramované drahy a neni to the specified side of the programmed path and changes
tedy tfeba zadavat zmény sméru korekce. of the offset direction do not need to be specified.
ya
/r'/
s
PFi provadéni obrabéni s dopfednou a zpétnou drahou When executing back-and-forth machining on the
nastroje, kdy tvar obrobku odpovida hofejSimu obrazku, je workpiece in the above figure, the tool is always shifted
nastroj vzdy posunut zpét po naprogramované draze, tedy backward on the programmed path as shown below.

tak, jak je znazornéno nize.

D

( G46: Nastroj je posunut zpét po naprogramované draze
G46: The tool is shifted backward on the programmed path

Priklad: Example:
Y-90.0
()
Y-110.0
- ),
Y-130.0
()
Y-150.0
¥
Y-180.0

X0 X100.0

G90 X100.0 Y-180.0;
G01 G46 Y-150.0 D_;
XO0;

Y-130.0;

X-100.0 ;

Y-110.0 ;

X0;

Y-90.0 ;

X100.0;



FUNKCE G
G FUNCTIONS 91

@ Jsou-li pfikazy G45 az G48 pouzity tak jako v uvedeném pfikladu, @ When G45 to G48 is used as in the example, the tool is always

je nastroj posunut vzdy na stejnou stranu. Pfikazy G45 az G48
proto neni nutné rusit ani tehdy, je-li zadana zména sméru
obrabéni.

shifted to the same side. Therefore, even if the machining direction
is changed, G45 to G48 does not need canceling.

2-22

G51 Zména méritka, G50 ZruSeni zmény méfitka (zmenseni a zvétSeni tvaru) (volitelné)

G51 Scaling, G50 Scaling Cancel (Reducing and Enlarging the Shape) (Option)

(Parametr ¢. 5400.6 = 0)

(Parameter No. 5400.6 = 0)

G51X_ Y Z P_;

G50;
C XY, Z e Hodnota soufadnic stfedu zmény méfitka
(absolutni hodnota)
P ZvétSeni méfitka (bez desetinné tecky)

/\ UPOZORNENI

Specifikujte pfikaz G51 v jediném bloku bez dalSich

pfikazi. Po dokonéeni zmény méfritka zruste rezim
zmény méfitka zadanim kédu G50.

Pred specifikovanim kédu G27, G28, G29 nebo G30
zruste rezim zmény méritka specifikovanim kédu G50.

Pfed zménou soufadnicového systému zadanim G52,
G53, G54.1, G54.2, G54 - G59 nebo G92 zruste rezim
zmény méritka zadanim G50.

] PoznNAMKA

Coordinate value of the center of scaling
(absolute value)

Scaling Magnification (without decimal point)

/\ cAuUTION

Specify the G51 command in a single block without
other commands. After completion of scaling, cancel
the scaling mode by specifying G50.

Before specifying G27, G28, G29, or G30, cancel the
scaling mode by specifying G50.

Before changing the coordinate system by specifying
G52, G53, G54.1, G54.2, G54 - G59, or G92, cancel the
scaling mode by specifying G50.

] NoTE

1.

Desetinna te¢ka nemuze byt zadana pro pomér zvétseni
specifikovany pomoci P.

Nejniz§i zadany pfirGstek (0.001 nebo 0.00001) se nastavuje
parametrem &. 5400.7.

Nejmensi vstupni pfirstek: 0.001: 10.587 krat: P10587
Nejmensi vstupni pfirstek: 0.00001: 3.5 krat: P350000

Pokud P vynechate, zvétSeni stanovené pro parametr ¢. 5411 je
pouzito.

Pokud vynechate hodnoty soufadnic X, Y a Z stfedu zmény
meéfitka, bude sttedem zmény méfitka stavajici bod.

V rezimu zmény méfitka jsou hodnoty soufadnic zobrazeny pro
tvar po zméné méfitka.

Pomoci parametru €. 5401.0 se nastavuje, zda je funkce zmény

meéfitka platna nebo neplatna pro kazdou osu.

U pohybu v ose Z v pfedem nastaveném cyklu obrabéni otvord

neni zména méfitka pouzita na nasledujici pohyby.

» Hloubka obrabéni Q a hodnota odjeti d v cyklu
vysokorychlostniho vrtani hlubokych otvort (G73)

» Hloubka obrabéni Q a hodnota vile d v cyklu vrtani hlubokych
otvoru (G83)

* Hodnota posunuti Q na dné otvoru v cyklu dokon¢ovaciho
vyvrtavani (G76)

* Hodnota posunuti Q nastroje v cyklus zpétného vyvrtavani
(G87)

1.

A decimal point cannot be input for magnification ratio specified by

P.

Least input increment (0.001 or 0.00001) is set with parameter No.

5400.7.

Least input increment: 0.001: 10.587 times: P10587

Least input increment: 0.00001: 3.5 times: P350000

If P is omitted, the magnification set for parameter No. 5411 is

applied.

If the coordinate values X, Y, and Z of the center of scaling are

omitted, the present point will be the center of scaling.

In the scaling mode, the coordinate values are displayed for the

shape after scaling.

Whether the scaling function is valid or invalid for each axis is set

with parameters No. 5401.0.

In Z-axis movement in the hole machining canned cycle, scaling

can not be applied to the following movements.

» Depth of cut Q and retraction amount d in the high-speed deep
hole drilling cycle (G73)

» Depth of cut Q and clearance amount d in the deep hole drilling
cycle (G83)

+ Shift amount Q at the bottom of hole in the fine boring cycle
(G76)

» Shift amount Q of a tool in the back boring cycle (G87)
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7. Zména méfitka neni pouzita na korekci poloméru nastroje, korekci
délky nastroje a na korekci polohy nastroje.

@1 Zména meéfitka podél kazdé osy — viz “G51 Zména méfitka
kazdé osy/Programovatelny zrcadlovy obraz (zaporné zvétseni),
G50 ZruSeni zmény méfitka kazdé osy/programovatelného
zrcadlového obrazu (zaporného zvétSeni) (volitelné)” (strana 92)

Priklad:
] pozNAMKA

7. Scaling is not applied to tool radius offset, tool length offset, and
tool position offset.

@1 For a scaling along each axis, “G51 Each Axis Scaling/Program-
mable Mirror Image (Negative Magnification), G50 Each Axis
Scaling/Programmable Mirror Image (Negative Magnification)
Cancel (Option)” (page 92)

Example:

] NoTE

Program se vytvofi se nejmensim vstupnim pfirdstkem 0.001 mm.

Program is created with the least input increment of 0.001 mm.

+Y
A
@ 200 @
@' 100 ®'
(X0, YO)
~200| 100 & 100 [200 X
©) RIRC
@ -200 @

00001;
N1;
G90 GO0 G54 X0 Y0;
G43 230.0 H1 S1000 T2;
MO03;
G51 X0 YO P500; ......ooeieememeececeeme e e eeessme e e Ur€uje zménu méfitka zvétSeni 0.5 Specifies scaling of 0.5-time

krat pfi€emz je nulovy bod obrobku magnification taking the workpiece

(X0, Y0) povazovan za stred. zero point (X0, Y0) as the center.
X200.0 Y200.0; voeiiieciecieeiee e @
)C(SO;O%—;O.O F500; ® Pfi postupné aplikaci zmény méfitka As scaling is applied to the shape
Y:ZOOO, ............................................................... @ na tvar@, ®, ©’ @Je tvar @., @., ®, ®’ ©, @, the Shape @.’ @.’
X200.0; ceveeiiiieiee et @ @', @' obrabén. @', @'is machined.
Y200.0; cevoeiiiieieeeee et @
G00 Z30.0;
(11 SRS SRR ZruSeni rezimu zmény meéfitka. Canceling the scaling mode.
2-23 G51 Zména méritka kazdé osy/Programovatelny zrcadlovy obraz (zaporné zvétseni),

G50 ZruSeni zmény méritka kazdé osy/programovatelného zrcadlového obrazu (zaporného

zvétsSeni) (volitelné)
G51 Each Axis Scaling/Programmable Mirror |

mage (Negative Magnification),

G50 Each Axis Scaling/Programmable Mirror Image (Negative Magnification) Cancel (Option)

(Parametr €. 5400.6 = 1)

GS1X Y Z I J K ;
G50;

(Parameter No. 5400.6 = 1)
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Osa a stfed symetrie
Eﬂ POZNAMKA

Axis and center of symmetry

] NoTE

Funkce zrcadlového obrazu je pouzita s
uvazenim specifikované osy jako osy symetrie a
bod specifikované hodnoty soufadnice jako stfed

symetrie.

] PozNAMKA

Méfitko zvétSeni proosy X, Ya Z

The mirror image function is applied taking the
specified axis as the axis of symmetry and the
point of the specified coordinate value as the
center of symmetry.

Scaling magnification for X, Y and Z axes
respectively

Specifikujte zapornou hodnotu méfitka zvétseni
pro osu, ve které je zrcadlovy obraz pouzit.

@ Adresa | pro osu X, adresa J proosu Y a

adresa K pro osu Z

/\ UPOZORNENI

1. Specifikujte pfikaz G51 v jediném bloku bez dalSich
pfikaza. Specifikovanim kédu G50 zruste zrcadlovy
obraz po jeho dokonceni.

2. Pred specifikovanim kédu G27, G28, G29 nebo G30
zruste rezim zmény méritka specifikovanim kédu G50.

3. Pfed zménou soufadnicového systému zadanim G52,
G53, G54.1, G54.2, G54 - G59 nebo G92 zruste rezim
zmény méritka kazdé osy/rezim programovatelného
zrcadlového obrazu zadanim G50.

] PozNAMKA

/\ cAuUTION

] NoTE

Specify scaling magnification in a negative value
for the axis for which mirror image is applied.

@ Address | for X-axis, address J for Y-axis, and
address K for Z-axis

1. Specify G51 in a single block without other commands.

Cancel the mirror image by specifying G50 after the
completion of mirror image.

Before specifying G27, G28, G29, or G30, cancel the
scaling mode by G50.

Before changing the coordinate system by specifying
G52, G53, G54.1, G54.2, G54 - G59, or G92, cancel the
each axis scaling mode/programmable mirror image
mode by specifying G50.

] NoTE

1. Desetinna te¢ka nemUze byt zadana pro pomér zvétseni
specifikovany pomoci I, J nebo K.
Nejniz§i zadany pfirGstek (0.001 nebo 0.00001) se nastavuje
parametrem &. 5400.7.

@1 “G51 Zména meéfitka, G50 ZruSeni zmény méfitka
(zmenseni a zvétSeni tvaru) (volitelné)” (strana 91)

2. Chcete-li pouzit programovatelny zrcadlovy obraz specifikovanim

G51, nastavte parametry nasledujicim zpisobem:

« C.5400.6
Ovéfuje funkci zmény méfitka kazdé osy (programovatelny
zrcadlovy obraz).

+ C.5401.0
Ovéfuje funkci zmény méfitka (programovatelného zrcadlového
obrazu) pro kazdou osu.

3. Zrcadlovy obraz mize byt zhotoven také pomoci funkce nastaveni.
Pokud zrcadlovy obraz nastavite na obrazovce ‘ZRCADLOVY
OBRAZ’, bude platna po vykonani pfikazu G51.

4. Pokud je zrcadlovy obraz specifikovan pouze v jedné ose
specifikované roviny, pfikazy jsou nasleduijici:

» Prikaz kruhového pohybu
PFikazy G02 (po sméru hodinovych ruci¢ek) a G03 (proti sméru
hodinovych rucicek) jsou vzajemné opacné.

» Korekce poloméru nastroje
G41 (leva korekce) a G42 (prava korekce) jsou vzajemné
opacné.

» Otoceni souradnic
Uhel oto&eni je opaény.

5. Pokud zménu méfitka provede pro kruhovou interpolaci s
nastavenim rlizného zvétSeni pro jednotlivé osy, nejsou elipsy
vygenerovany.

6. Pokud zrcadlovy obraz pouzijete pro pfedem nastaveny cyklus
obrabéni otvord, je pro nékteré z nasledujicich argumentd
neplatny:

» V pfipadé cyklu dokon&ovaciho vyvrtavani (G76) je zrcadlovy
obraz neplatna pro hodnotu posunuti Q na dné otvoru.

1.

A decimal point cannot be input for magnification ratio specified by
I, J and/or K.

Least input increment (0.001 or 0.00001) is set by parameter No.
5400.7.

m “G51 Scaling, G50 Scaling Cancel (Reducing and Enlarging
the Shape) (Option)” (page 91)
To use the programmable mirror image by specifying G51, set
parameters as follows:
* No. 5400.6
Validates the each axis scaling (programmable mirror image)
function.
* No. 5401.0
Validates the scaling (programmable mirror image) function for
each axis.
The mirror image can be performed by using the setting function,
also. If the mirror image is set on the ‘MIRROR IMAGE’ screen, it
will be valid after the execution of the G51 command.
When mirror image is specified to only the single axis of the
specified plane, commands are as follows:
+ Circular command
GO02 (Clockwise) and G03 (Counterclockwise) are opposite.

+ Tool radius offset
G41 (left offset) and G42 (right offset) are opposite.

» Coordinate rotation

Rotation angle is opposite.
If scaling is executed for the circular interpolation with different
magnifications set for the individual axes, an ellipse is not
generated.
If the mirror image is applied to a hole machining canned cycle, it is
invalid for some of arguments as follows:

* In the fine boring cycle (G76), the mirror image is invalid for the
shift amount Q at the bottom of hole.
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» V pfipadé cyklu zpétného vyvrtavani (G87) je zrcadlovy obraz
neplatny pro hodnotu posunuti nastroje Q.
7. Adresy |, J a K nesmi byt vynechany.

8. Po specifikovani pfikazu G51 nebo G50 musi byt pohyb v prvni
ose specifikovan absolutnim pfikazem.

Priklad:
Oddélte program do hlavniho programu a podprogramu a do
podprogramu (O0002) zadejte tvar A. Pak zavolejte
podprogram (O0002) v hlavnim programu (O0001) a
vytvofite program pro tvar B, C a D.

] PoznAMKA

« In the back boring cycle (G87), the mirror image is invalid for the
tool shift amount Q.

Addresses [, J, and K must not be omitted.

After specifying the G51 or G50 command, the first axis movement
must be specified by an absolute command.

®

Example:
Separate the program in main program and sub-program,
and input the shape A to the sub-program (O0002). Then,
call the sub-program (O0002) in the main program (O0001)
to create the program for the shape B, C, and D.

] NoTE

Nastavte “0” pro Z parametru ¢. 5401.0.

Set “0” for Z of parameter No. 5401.0.

+Y
|
|
80~ : @
s (]
60— -- <= | @
50F-——-——=--- ‘* ***********
—To<—Z=> | =TT 7»-71
C vy~ | ~. D |
- | S~y
|
|
— X
50 60 100
Podprogram (00002)
Sub-program (00002)
O0002; oot (Tvar A) (Shape A)
G90 GO0 X60.0 YB0.0; ..eoeeeeeeeeiiieeiieeeiee e @
G01 Z-30.0 F120;
XA00.0; oot @
Y80.0; oot ®
XB0.0 YB0.0; evveeeeeiee e @
G00 210.0;
M99;

Hlavni program (00001)
Main program (00001)

N1;
G90 GO0 G54 X0 YO0;
G43 Z30.0 H1 S400 T2;

obrabéni A.

(Obrabéni tvaru A, B, Ca D)

Vola podprogram 00002 pro

Aplikuje zrcadlovy obraz v

(Machining the shape A, B, C, and
D)

Calls the sub-program 00002 to
machine A.

Applies the mirror image in the

zaporném sméru osy X a vytvori
X50.0 jako osu symetrie.

Vola podprogram O0002 pro
obrabéni B.

Aplikuje zrcadlovy obraz v
zaporném smeéru osy X a 'Y a vytvofi
X50.0, Y50.0 jako osu symetrie.

Vola podprogram 00002 pro
obrabéni C.

minus direction of X-axis making
X50.0 as the symmetry axis.

Calls the sub-program 00002 to
machine B.

Applies the mirror image in the
minus direction of X- and Y-axes
making X50.0, Y50.0 as the
symmetry axis.

Calls the sub-program 00002 to
machine C.
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Aplikuje zrcadlovy obraz v
zaporném sméru osy Y a vytvori
Y50.0 jako osu symetrie.

Applies the mirror image in the
minus direction of Y-axis making
Y50.0 as the symmetry axis.

MOB P2; ...t Vola podprogram 00002 pro Calls sub-program 00002 to
obrabéni D. machine D.

G50, ettt Rusi zrcadlovy obraz. Cancels the mirror image.

2-24 G51.1 Programovatelny zrcadlovy obraz, G50.1 ZruSeni programovatelného zrcadlového obrazu

(volitelné)

G51.1 Programmable Mirror Image, G50.1 Programmable Mirror Image Cancel (Option)

G511X_Y_Z_;

Osa symetrie

] PozNAMKA

Axis of symmetry

] NoTE

Zrcadlovy obraz se pouzije a jako osa symetrie je

vzata specifikovana osa.

] poznAMKA

Osa pro kterou je zrcadlovy obraz zrusen

The mirror image is applied taking the specified
axis as the axis of symmetry.

Axis for which the mirror image is canceled

] NoTE

ProtoZe hodnota soufadnice specifikovana za

adresou X, Y a Z je ignorovana,
specifikovany jako X0, YO nebo

/\ UPOZORNENI

Specifikujte pfikaz G51.1 a G50.1 v jediném bloku bez
dalSich prikazl. Specifikovanim kédu G50 zruste
programovatelny zrcadlovy obraz po jeho dokoné€eni.

Pred specifikovanim kodua G27, G28, G29 nebo G30
zruste rezim programovatelného zrcadlového obraz
specifikovanim kédu G50.1.

Pfed zménou soufadnicového systému zadanim kédu
G52, G53, G54.1, G54.2, G54 - G59 nebo G92 zruste
rezim programovatelného zrcadlového obrazu zadanim
koédu G50.1.

] PoznNAMKA

Since the coordinate value specified following
address X, Y, and Z is ignored, the commands are
specified as X0, YO0, or Z0.

/\ cAuUTION

prikazy jsou
Z0.

1. Specify G51.1 and G50.1 in a single block without other
commands. Cancel the programmable mirror image
mode by specifying G50 after the completion of the
programmable mirror image operation.

Before specifying G27, G28, G29, or G30, cancel the
programmable mirror image mode by specifying G50.1.

Before changing the coordinate system by specifying
G52, G53, G54.1, G54.2, G54 - G59, or G92, cancel the
programmable mirror image mode by specifying G50.1.

] NoTE

1. Zrcadlovy obraz muze byt zhotoven také pomoci funkce nastaveni.
Pokud funkci zrcadlového obrazu nastavite na obrazovce

‘ZRCADLOVY OBRAZ’, bude platna po vykonani prikazu G51.1.

2. Pokud je zrcadlovy obraz specifikovan pouze v jedné ose

specifikované roviny, pfikazy jsou nasledujici:

» PFikaz kruhového pohybu
Pfikazy G02 (po sméru hodinovych ruci¢ek) a G03 (proti sméru
hodinovych ruci¢ek) jsou vzajemné opacné.

« Korekce poloméru nastroje
G41 (leva korekce) a G42 (prava korekce) jsou vzajemné
opacné.

» Otoceni soufadnic
Uhel oto&eni je opaény.

3. G50.1 a G51.1 nesmi byt specifikovany v rezimu zmény méfitka
nebo otoceni soufadnic. Specifikujte kédy G51.1, G51 a G68 v
uvedeném poradi, protoZze programovatelny zrcadlovy obraz,
zména méfitka a otoceni soufadnic jsou v tomto pofadi vykonany.
Chcete-li je zrusit, specifikujte G69, G50 a G50.1 v uvedeném
poradi.

4. Po specifikovani pfikazu G51.1 nebo G50.1 musi byt pohyb v prvni

ose specifikovan absolutnim pfikazem.

1. The mirror image can be performed by using the setting function,
also. If the mirror image function is set on the ‘MIRROR IMAGE’

screen, it will be valid after the execution of G51.1.

2. When mirror image is specified to only the single axis of the
specified plane, commands are as follows:
+ Circular command
G02 (clockwise) and GO3 (counterclockwise) are opposite.
* Tool radius offset
G41 (left offset) and G42 (right offset) are opposite.
+ Coordinate rotation
Rotation angle are opposite.

3. G50.1 and G51.1 must not be specified in the scaling or coordinate
rotation mode. Specify G51.1, G51, and G68 in the stated order
because the programmable mirror image, scaling, and coordinate
rotation are executed in that order. To cancel them, specify G69,
G50, and G50.1 in the stated order.

4. After specifying G51.1 or G50.1, the first axis movement must be

specified in the absolute command.
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Priklad:
Oddélte program do hlavniho programu a podprogramu a do
podprogramu (0O0002) zadejte tvar A. Pak zavolejte
podprogram (O0002) v hlavnim programu (O0001) a
vytvofte program pro tvar B, C a D.

Example:
Separate the program in main program and sub-program,
and input the shape A to the sub-program (00002). Then,
call the sub-program (O0002) in the main program (O0001)
to create the program for the shape B, C, and D.

+Y
|
|
23 N ¢
s 02
~_
60T -—-<-=> | @)
50 F--——--- S i
ISR
Cr~ ‘ b
- | <Y
|
|
4 % > +X
50 60 100
Podprogram (00002)
Sub-program (00002)
O0002; .oeeieeeeceeee e (Tvar A)
G90 GO0 X60.0 YB0.0; ...eveeeeeeiieienieenireeiee s @
GO01 Z-30.0 F120;
X100.0; et @)
Y80.0; oottt ®
XB0.0 YB0.0; evveeeeeiee et @
G00 210.0;
M99;

Hlavni program (00001)
Main program (00001)

N1;

G90 GO0 G54 X0 Y0;
G43 Z30.0 H1 S400 T2;
MO03;

(Obrabéni tvaru A, B, Ca D)

Vola podprogram 00002 pro
obrabéni A.

Aplikuje zrcadlovy obraz v
zaporném sméru osy X a vytvori
X50.0 jako osu symetrie.

Vola podprogram 00002 pro
obrabéni B.
Aplikuje zrcadlovy obraz v

zaporném smeéru osy X a Y a vytvofi
X50.0, Y50.0 jako osu symetrie.

Vola podprogram 00002 pro
obrabéni C.

Aplikuje zrcadlovy obraz v
zaporném sméru osy Y a vytvori
Y50.0 jako osu symetrie.

Vola podprogram O0002 pro
obrabéni D.
Rusi zrcadlovy obraz.

(Shape A)

(Machining the shape A, B, C, and
D)

Calls the sub-program 00002 to
machine A.

Applies the mirror image in the
minus direction of X-axis making
X50.0 as the symmetry axis.
Calls the sub-program 00002 to
machine B.

Applies the mirror image in the
minus direction of X- and Y-axes
making X50.0, Y50.0 as the
symmetry axis.

Calls the sub-program 00002 to
machine C.

Applies the mirror image in the
minus direction of Y-axis making
Y50.0 as the symmetry axis.

Calls sub-program 00002 to
machine D.

Cancels the mirror image.
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2-25 G52 Nastaveni mistniho souradnicového systému

G52 Setting Local Coordinate System

Nulovy bod obrobku programu vytvofeného v soufadnicovém
systému obrobku (G54 - G59) je mozné posunout a stanovit
tak nové soufadnicové systémy. | pokud je nastaven mistni
soufadnicovy systém G52, plvodni soufadnicovy systém
obrobku (G54 - G59) neni nijak ovlivnén.

It is possible to shift the workpiece zero point of the program
created in the work coordinate system (G54 - G59) to establish
more number of coordinate systems. Even if the G52 local
coordinate system is set, the original work coordinate system
(G54 - G59) is not affected.

G52X_Y_Z_;
* XY, Z Hodnota posunuti soufadnicového systému Amount to shift the work coordinate system.
obrobku. The position is zero point of the local
Poloha je nulovy bod mistniho coordinate system.

soufadnicového systému.

(] PozNAMKA

] noTE

1. Mistni soufadnicovy systém je zruSen nasledujicimi operacemi:

+ Kdyz je vykonan kod “G52 X0 YO Z0;”".
» KdyzZ je stroj ve vSech osach ru¢né vracen do nulového bodu.

2. Mistni soufadnicovy systém neni zruSen tlacitkem | 7| (RESET) ani
resetovanim systému NC. Pfi pouziti mistniho soufadnicového
systému specifikujte pfikaz zruSeni tohoto mistniho
soufadnicového systému (“G52 X0 YO0 Z0;”). Pokud nastavite
parametr NC ¢. 1202.3 = 1, operace resetovani v§ak mistni
souradnicovy systém zrusi.

3. Pokud prikaz G52 specifikujete v rezimu korekce poloméru
nastroje (G41 nebo G42), je tento rezim doc¢asné zrusen.

4. Kdyz specifikujete pfikaz G52, prvni pfikaz pro pohyb v ose po
vykonani kédu G52 musi byt specifikovan v absolutnich
hodnotach.

5. Nespecifikujte pfikaz G52 ihned po bloku, ve kterém je
specifikovan pfikaz G28, G30 nebo G52.

Priklad:

Pro 10 mm prdmeér. Diry, rovhomérné
vzdalené, o praméru 30 mm. Kruh.
Four 10 mm Dia. Holes, Equally
Spaced on 30 mm Dia. Circle.

/\

Y
3 D~
\V\\E $30
) >
N
o fan
\E $30

g
Yy

[ 30 | 50 40

“ T T e}

Podprogram (00002)
Sub-program (00002)

00002;

X15.0 YO;

X0Y15.0;

X=15.0Y0; oo ®
XOY=15.0; oo @

M99;

1. The local coordinate system is canceled by the following
operations:
* When “G52 X0 Y0 Z0;” is executed.
* When all axes are returned to the zero point manually.

2. Alocal coordinate system is not canceled by the | 7| (RESET) key
or by resetting the NC. Specify the local coordinate system cancel
command (“G52 X0 YO0 Z0;”) when using a local coordinate
system. If NC parameter No. 1202.3 = 1 is set, however, reset
operation cancels a local coordinate system.

3. Ifthe G52 command is specified in the tool radius offset mode
(G41 or G42), the tool radius offset mode is temporarily canceled.

4. When the G52 command is specified, the first axis movement
command after the execution of G52 must be specified in absolute
values.

5. Do not specify the G52 command immediately following a block in
which the G28, G30, or G52 command is specified.

Example:

Nulovy bod obrobku pro G54 (X0, YO0)
Workpiece Zero Point for G54 (X0, YO0)

Nulovy bod obrobku pro G52 (X'0, Y'0)
Workpiece Zero Point for G52 (X'0, Y'0)
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Hlavni program (00001)
Main program (00001)
00001;

N1;

G90 G00 G54 X0 YO0;

G43 730.0 H1 S800 T2;

MO03;

G99 G81 Z.5.0 R3.0 F100 KO;

obrobku.
MO8 P2; ...t
G52 X0 YO0; ceeeerrerreeseessnressesssnesssnesseesen s e essnnns

(G52)
G80;
G91 G28 Z0 M05;
M30;

] PoznAMKA

Vrtaniv(®,2,® a @.

Vytvari mistni soufadnicovy systém
X'-Y' posunutim nulového bodu

Vrtaniv@®',2',3'a @'

Rus$i mistni soufadnicovy systém

Drills at 1),2),® and @

respectively.

Establishes the local coordinate
system X'-Y' by shifting the
workpiece zero point.

Drills at @',2",®"' and @'

respectively.

Cancels the local coordinate system
(G52)

] NoTE

Souradnicovy systém obrobku (G54) se stane platnym.

Work coordinate system (G54) becomes valid.

2-26 G53 Vybér souradnicového systému stroje

G53 Selecting Machine Coordinate System

Soufadnicovy systém stroje ma svuj pocatek v nulovém bodé
stroje proosy X, Y a Z.

@ Hodnota soufadnic stroje mGze byt potvrzena sou€asnou polohou
(soufadnice stroje) zobrazenou na obrazovce.

GI90GS53X_Y_Z B_C_;

systému stroje

m “G90 Absolutni pfikaz, G91 Ptirlistkovy pfikaz” (strana 118)

] PozNAMKA

Hodnota soufadnice v soufadnicovém

The machine coordinate system has its origin at the machine
zero point of X-, Y-, and Z-axes.

@ The machine coordinate values can be confirmed by the present
position (machine coordinate) displayed on the screen.

Coordinate value in the machine coordinate
system

m “G90 Absolute Command, G91 Incremental Command”
(page 118)

] NoTE

1. Protoze G53 je jednorazovy kéd G, je platny pouze ve
specifikovaném bloku.

m Informace o jednorazovych kédech G naleznete v ¢asti
“FUNKCE G’ (strana 37)
2. Ptikaz G53 je platny v rezimu G90 (absolutni rezim), ale je
neplatny v rezimu G91 (pfirustkovy rezim).
3. Pred specifikovanim kdédu G53 zruste rezimy korekce poloméru
nastroje, korekce délky nastroje a rezim korekce polohy nastroje.

1. Since G53 is one-shot G code, it is valid only in the specified block.

@1 For the one-shot G code, refer to “G FUNCTIONS”
(page 37)
2. The G53 command is valid in the G90 (absolute command) mode,
but is invalid in the G91 (incremental command) mode.

3. Before specifying G53, cancel the tool radius offset, tool length
offset and tool position offset modes.

2-27

G54 az G59 Vybér souradnicového systému obrobku

G54 to G59 Selecting Work Coordinate System

Po pfedchozim nastavenim $esti soufadnicovych systéma
obrobku zavolejte jeden z nich vykonanim odpovidajiciho kédu
G.

By setting six work coordinate systems beforehand, call one of
them by executing the corresponding G code.



FUNKCE G

G FUNCTIONS 99

] PoznNAMKA

] NoTE

Obvykle je kdd Z nastaven na “0”.

Q:J Podrobné informace o nastaveni nulového bodu obrobku
naleznete v samostatném dilu pFirugky “PROVOZNI
PRIRUCKA”.

(G90) G54(G55, G56, G57, G58, G59) X_ Y _

Specifikuje soufadné hodnoty pro najeti
polohy nastroje ve vybraném

Usually, Z is set at “0”.

Q:J For details on setting the workpiece zero point, refer to the sepa-
rate volume, “OPERATION MANUAL”.

Z B _C_;
Specifies the coordinate values to position a
tool in the selected work coordinate system

soufadnicovém systému obrobku

(] PozNAMKA

] noTE

1. Koéd G54 je vybran pfi zapnuti napajeni.

2. Pokud je vyzadovan vyssi pocet soufadnicovych systému obrobku
nez G54 az G59, pouzijte pfikaz G10 (zména soufadnicového
systému obrobku), G52 (nastaveni mistniho soufadnicového
systému) nebo G54, G54.1 (nastaveni dal$iho soufadnicového
systému obrobku) <volba>.
ﬁg « Pro G10, “G10 Zména soufadnicového systému obrobku

naprogramovanym ptikazem” (strana 69)

. Pro G52, “G52 Nastaveni mistniho soufadnicového
systému” (strana 97)

. Pro G54, G54.1, “G54, G54.1 Vybér pfidavného
soufadnicového systému obrobku (volitelny)” (strana 100)

3. Souradnicové systémy obrobku jsou definovany jejich vzajemnym

1. The G54 is selected when the power is turned on.

2. If more number of the work coordinates than G54 to G59 is
required, use the G10 (changing work coordinate system), G52
(setting local coordinate system) or G54, G54.1 (setting additional
work coordinate system) <option>.

Q:J . For G10, “G10 Changing Work Coordinate System by
Programmed Command” (page 69)
. For G52, “G52 Setting Local Coordinate System”
(page 97)
. For G54, G54.1, “G54, G54.1 Selecting Additional Work
Coordinate System (Option)” (page 100)

3. The work coordinate systems are defined by offsetting them from

odsazenim. each other.
Priklad: Example:
+Y +Y
A A
30| 30 30 | 30 Stal
Table
@ |0} ® o
& N
S a P> +X S a F>+X
v/ | ‘@ o/ | ®
Nulovy bod obrobku pro G54 Nulovy bod obrobku pro G55
Workpiece Zero Point for G54 Workpiece Zero Point for G55
00001;
N1;
G90 GO0 G54 X30.0 Y20.0;......ccvueemrueerrreereernenens @ Najedte s nastrojem do polohy @ v Positions the tool at @ in the G54

soufadnicovém systému obrobku

G54

G43 Z30.0 H1 S800 T2;....ociieiiiiiieee e

Najedte s nastrojem do polohy
Z30.0 a zavolejte nastroj T2 v

work coordinate

Positions the tool at Z30.0, and calls
T2 tool at the tool change position

poloze vymény nastroje

vietena)

G55

Spousti vieteno v normalnim sméru
rychlosti 800 min~" (S800 = otagky

Najedte s nastrojem do polohy B v
soufadnicovém systému obrobku

Starts the spindle in the normal
direction at 800 min~" (S800 =
Spindle rotation speed)

Positions the tool at &) in the G55
work coordinate
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G54, G54.1 Vybér pridavného souradnicového systému obrobku (volitelny)

G54, G54.1 Selecting Additional Work Coordinate System (Option)

DalSich 48 nebo 300 sad soufadnicovych systémU( obrobku Ize
pouzit navic k Sesti soufadnicovym systémim obrobku
nastavovanym a volanym pomoci kédu G54 - G59.

G54 P

X _Y_Z_B_C

)

G541P_X Y Z B _C_;

] PozNAMKA

(Dodate¢nych 48 sad soufadnicovych

systému obrobku)

Cislo od 1 do 48

(Dodate¢nych 300 sad soufadnicovych

systému obrobku)

Cislo od 1 do 300

@ Specifikujte jakékoliv ¢islo od 1 do 48 nebo od
1 do 300 pro pouzity dodate¢ny soufadnicovy
systém obrobku.

Hodnota soufadnice ve

vybraném soufadnicovém systému obrobku

] NoTE

Additional 48 or 300 sets of work coordinate systems can be
used in addition to the six work coordinate system set and
called by G54 - G59.

(Additional 48 sets of work coordinate

systems)

A number from 1 to 48

(Additional 300 sets of work coordinate

systems)

A number from 1 to 300

@ Specify any number from 1 to 48 or from 1 to
300 for the additional work coordinate system
to be used.

Coordinate value in the selected work

coordinate system

1.

Pokud je zapnuto napajeni, je navolen soufadnicovy systém 1.

obrobku G54.

Specifikujte P za G54.1 (G54). Pokud adresu P nezadate po 2.
G54.1 ve stejném bloku, bude navolen dodate¢ny soufadnicovy

systém obrobku 1 (G54.1 P1).

Pokud se pro adresu P specifikuje hodnota, ktera nelezi 3.
v dovoleném rozsahu, na obrazovce se zobrazi alarmova zprava

(&. PS0030).

Pocatek dodate¢ného soufadnicového systému obrobku Ize

posunout nasledujicim zptsobem:

G10L20P_X_Y_Z_B_C_;

» G10L20

.
—
Q@
©
=]
=

selected.

When power is turned on, the G54 work coordinate system is

Specify P after G54.1 (G54). If address P is not specified following
G54.1 in the same block, additional coordinate system 1 (G54.1

P1) is selected.

as follows:

Rezim posunuti dodate¢ného
soufadnicového systému obrobku.

(Dodate¢nych 48 sad soufadnicovych
systému obrobku)

Dodate¢né soufadnicové systémy obrobku 1
az 48.

(Dodate¢nych 300 sad soufadnicovych
systému obrobku)

Dodate¢né soufadnicové systémy obrobku 1
az 300

Vzdélenost a smér nulového bodu obrobku v
novém soufadnicovém systému obrobku ve
vztahu k nulovému bodu stroje

Vzdalenost od nulového bodu stroje k
nulovému bodu obrobku dodatecného
soufadnicového systému obrobku, ktery ma
byt nové nastaven. Specifikované hodnoty
jsou vzaty jako nova hodnota odsazeni.

Vzdalenost a smér od pocatku sou¢asného
soufadnicového systému obrobku k
nulovému bodu obrobku dodate¢ného
soufadnicového systému obrobku, ktery ma
byt nové nastaven. Specifikované hodnoty
jsou pfidany k sou€asné hodnoté odsazeni.

If a value outside the allowable range is specified for address P, an
alarm message (No. PS0030) is displayed on the screen.

@ The origin of the additional work coordinate system can be shifted

Additional work coordinate system shift
mode.

(Additional 48 sets of work coordinate
systems)

Additional work coordinate systems 1 to 48.
(Additional 300 sets of work coordinate
systems)

Additional work coordinate systems 1 to 300

Distance and direction of the workpiece zero
point in the new work coordinate system in
reference to the machine zero point

Distance from the machine zero point to the
workpiece zero point of the additional work
coordinate system to be set newly. The
specified values are taken as the new offset
amount.

Distance and direction from the origin in the
present work coordinate system to the
workpiece zero point of the additional work
coordinate system to be set newly. The
specified values are added to the present
offset amount.
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Priklad: Example:
Obrabéni dvou obrobkd upnutych na stole nastavenim Machining two workpieces mounted to the table by setting
dodate¢nych soufadnicovych systému obrobku. the additional work coordinate systems respectively.
+Y +Y
A A
’ Stal
Table
L el o
- | - |
G54 P1, G54.1 P1 G54 P2, G54.1 P2

00001;

N1;

G90 G00 G54(G54.1) P1 X0 YO0; ....cecuemrcmeernsaensnianns Najedte s nastrojem do nulového Positions the tool at the workpiece
bodu obrobku (X0, YO0) zero point (X0, YO0) of No. 1
dodate¢ného soufadnicového additional work coordinate system.
systému obrobku ¢&.1.

G43 Z30.0 H1 S500 T2;

MO03;

G91 G28 Z0 M05;

G28 X0 YO0 BO;

G30 X0 YO0 Z0;

MO1;

MO6;

N2;

G90 G00 G54(G54.1) P2 X0 YO0; .....ccmeeerriiinmmeeeenns Najedte s nastrojem do nulového Positions the tool at the workpiece
bodu obrobku (X0, YO0) zero point (X0, YO0) of No. 2
dodateéného soufadnicového additional work coordinate system.
systému obrobku ¢&.2.

G43 Z30.0 H2 S800 T3;

MO03;

2-29 G60 Jednosmérné polohovani

G60 Uni-Directional Positioning
Polohovani je vzdy provedeno timto pfikazem z pevné Positioning is always Carried out from the fixed direction with
stanoveného sméru. this command.
Zdvih prejezdu polohy
Overrun Stroke
Poc¢atecni bod
Start Point
- ——— == > — —
————— °
Pocatecni
Koncovy bod bod
End Point Start Point
G60X_ Y Z ;
C XY, Z o Hodnoty soufadnice koncového bodu Coordinate values of the end point at a rapid

najetého rychloposuvem. traverse rate.
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] PoznAMKA

] NoTE

1. Protoze G60 je jednorazovy kéd G, je platny pouze ve
specifikovaném bloku. Lze jej zménit na modalni kéd G ve
skupiné “01” nastavenim parametru ¢. 5431.0.

2. Jednosmérné polohovani pro osu Z neni béhem pfedem
nastaveného cyklu obrabéni otvori mozné.

3. Jednosmérné polohovani pro osu posouvanou v pfedem
nastaveném cyklu G76 nebo G87 neni mozné.

4. Jednosmérné polohovani pro osu, ve které neni pro parametr
nastaven zdvih pfejezdu polohy, neni mozné.

5. Jednosmérné polohovani pro osu, ve které je pojezd nastaven na
hodnotu 0, neni mozné.

6. Zdvih pfejezdu a smér polohovani jsou nastaveny pomoci
parametru ¢. 5440.

7. Zrcadlovy obraz neni platny pro smér polohovani, ktery je
nastaven pomoci parametru.

8. Pokud je smér najizdéni polohy specifikovany v programu shodny
jako smér nastaveny parametrem, stroj se zastavi v ose jesté pred
specifikovanym koncovym bodem pomoci “zdvihu pfejezdu”
pfedtim nastaveného parametrem pfed dosazenim
specifikovaného koncového bodu.

9. Kdyz je vykonan cyklus dokon&ovaciho vyvrtavani G76 nebo
cyklus zpétného vyvrtavani G87 v rezimu jednosmérné
polohovani, nastavte smér posunu nastroje proti sméru
polohovani. ProtoZe jednosmérné polohovani neni provedeno v
ose posunu nastroje v cyklech G76 a G87, pokud bude smér
posuvu nastroje nastaven stejné jako smér jednosmérného
polohovani, stroj se v ose nevrati do bodu polohovani, kdyz se na
konci obrabéni vrati o hodnotu posuvu na po¢atec¢ni urovni nebo
urovni bodu R. To znamen3, Ze poloha osy bude odsazena v
dasledku mrtvého chodu stroje nebo dal$ich pfi¢in. Smér a osy
posuvu nastroje jsou nastaveny pomoci parametri ¢. 5148.

Priklad:
Obrabéni otvoril v polohach otvord @, @, ® a @.

] PozNAMKA

1. Since G60 is one-shot G code, it is valid only in the specified block.
It can be changed to a modal G code in “01” group by setting
parameter No. 5431.0.

2. Uni-directional positioning for the Z-axis is not possible during hole
machining canned cycle.

3. Uni-directional positioning for the axis to be shifted in the canned
cycle G76 or G87 is not possible.

4. Uni-directional positioning for the axis to which overrun stroke is
not set for the parameter is not possible.

5. Uni-directional positioning for the axis for which travel is set to 0 is
not possible.

6. The overrun stroke and the direction for positioning are set using
parameter No. 5440.

7. The mirror image is not valid for the positioning direction which is
set using a parameter.

8. If the positioning direction specified in the program is the same as
that set by the parameter, the axis stops short of the specified end
point by the “overrun stroke” previously set with the parameter
before reaching the specified end point.

9. When G76 fine boring cycle or G87 back boring cycle is executed
in the uni-directional positioning mode, set the tool shift direction
opposite to the positioning direction. Since the uni-directional
positioning is not executed on tool shift axis in G76 and G87
cycles, if tool shift direction is set of the same as the uni-directional
positioning direction, the axis does not return to the positioning
point when it returns by the shift amount at the initial or R-point
level at the end of machining. This means that the axis position
will be offset due to backlash or other causes. The direction and
axis of tool shift are set using parameters No. 5148.

Example:
Performing hole machining at hole positions @, @, ® and

@.
] NoTE

X+ 1.0 mm, Y + 1.0 mm se nastavuje parametrem &. 5440 pro smér
polohovani a zdvih pfejezdu polohy.

X+1.0mm,Y + 1.0 mm is set with the parameter No. 5440 for the
positioning direction and overrun stroke.

Zdvih prejezdu polohy
Overrun Stroke

+Y
A
30 30
? Y
NP N
o
N
) > +X
©, @ :
R (D
N N
00001;
N1;
G90 GO0 G54 X50.0 Y20.0;
G43 Z230.0 H1 S1000 T2;
MO03;
GB0 X30.0;...ueueeeereeeerieresreseesrsssesesesessssassseneas @ Jednosmérné polohovaniv(® ze  Uni-directional positioning at @

sméru +X rychloposuvem

from the +X direction at a rapid
traverse rate
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(1) (X30.0,Y20.0)

G99 G81 Z-5.0 R3.0 F100;
(G81)v(@D.
GB0 X—30.0;......coiimrrrmrrerrnr e @
sméru +X rychloposuvem

(2) (X-30.0, Y20.0) (1) (X30.0, Y20.0)

LTV o | . ®
sméru +Y rychloposuvem

................................. @ Vykona cyklus bodového vrtani

Jednosmérné polohovani v (2 ze

Jednosmérné polohovani v 3 ze

(X50.0, Y20.0)

Executes the spot drilling cycle
(G81)at @.
Uni-directional positioning at 2
from the +X direction at a rapid
traverse rate

Uni-directional positioning at @
from the +Y direction at a rapid
traverse rate

(2) (X-30.0,Y20.0)

GB0 X30.0;....cccerirrrrrnrrnernsr e @
sméru —X rychloposuvem

] PozNAMKA

Jednosmérné polohovani v (@ ze

(X-30.0,Y-20.0)

11.0 mm

Uni-directional positioning at @
from the —X direction at a rapid
traverse rate

r-—&--------9
L__>@

(4) (X30.0, Y-20.0)

————>0— >0

|

1.0 mm

] noTE

ProtoZe pro parametr je nastaven smér
polohovani “z osy +X”, najezd do polohy
se uskutecni stejnym zplsobem, jako pfi
jednoduchém polohovani z @ do @.

Osa X se jednou zastavi v bodé 1.0 mm

Since the positioning direction of “from
+X-axis” is set for the parameter,
positioning is executed in the same
manner as in simple positioning from @
to @. The X-axis once stops at a point

pfed @ a pak najede @.

Zrusi cyklus bodového vrtani (G81).

1.0 mm before @ and then it is
positioned to @.

Cancels the spot drilling cycle
(G81).

2-30 G65, G66, G66.1, G67 Pouziti makroprogrami

G65, G66, G66.1, G67 Using Macro Programs

G65(G66, G66.1) P_ L_<Prirazeni argumentu>
G65(G66, G66.1) P_ L_<Argument assignment>

G67;
* GBS ..o Vola rezim volani makra (jednorazové)
® GBOB ..o Vola rezim volani makra (modaini)
(po provedeni pfikazu k pohybu osy)
* GB6.1T ..o Vola rezim volani makra (modaini)

(v kazdém bloku)

Calls macro call mode (one-shot)

Calls macro call mode (modal)
(after execution of axis movement
commands)

Calls macro call mode (modal)
(at each block)



FUNKCE G

104 G FUNCTIONS
® GB7 e Rusi rezim modalniho makra Cancels modal macro mode
(G66 nebo G66.1) (G66 or G66.1)
O P Cislo volaného makroprogramu Macro program number to be called
L RS Pocet volani makroprogramu Number of macro program calls

(Pokud je vynechano, je povazovano za

jednorazové.)

« Pfifazeni argumentu
Argument assignment

] PoznAMKA

Argument (A az Z) a hodnota

(If omitted, it is regarded as one time.)

Argument (A to Z) and value

] NoTE

1.

Pro G65 je makroprogram vykonan pouze v bloku, kde je
specifikovano G65. Pfikaz G67 neni vztaZzen k G65.
Makroprogram je vykonan pomoci G66 po vykonani pfikazu
pohybu v kazdé ose, nebo pomoci G66.1 po vykonani kazdého
bloku, az do zruSeni pomoci G67.

V blocich G65, G66 a G66.1 musi byt pfikazy G65, G66 a G66.1
specifikovany pfed vSemi argumenty.

Blok G66 nebo G66.1 a blok G67 musi byt specifikovany ve
stejném programu.

G65 nelze specifikovat s G66, G66.1 nebo G67 ve stejném bloku.

Nékteré znaky pouzité v makroprogramu jsou specialni, napfiklad
“#°,” a“l”. ProtoZe nejsou podporovany kodem EIA, neni mozné
pro vstup/vystup makroprogramu pouzivat kéd EIA. Proto je nutné
makroprogram vytvaret v kddu I1SO.

V rezimu G66.1 nejsou vSechny jiné kody, kromé O (Cislo
programu), N (pofadové ¢islo) a kddu G, vykonany, ale jsou
povazovany za argumenty. Pokud je vSak vice nez jeden kéd G
nebo adresa N specifikovana v jednom bloku, jsou zpracovany
nasledujicim zpisobem.
+ Kod G

Kod G specifikovany jako posledni je povazovan za argument.
* Adresa N

Adresa N, kromé prvni, jsou vSechny povazovany za argument.

G66.1 P_;
N100 G90 G01 X_Y_ F_ N200;
Argument Argument

1. Maximaini pocet opakovani programu je 999999999.

2. Data NC, napfiklad G, M, F a T Ize specifikovat s proménnou.
G#1, M#2, F#3, T#HT

<Pouziti makroprogramui>

1.

For G65, a macro program is executed only in the block where
G65 is specified. The G67 command is not related to G65.

Macro program is executed by G66 following each axis movement
command executed, or by G66.1 following each block executed,
until it is canceled by G67.

In the G65, G66 and G66.1 blocks, the G65, G66 and G66.1
commands must be specified preceding any arguments.

The G66 or G66.1 block and the G67 block must be specified in
the same program.

G65 cannot be specified with G66, G66.1 or G67 in the same
block.

Some of the characters used in a macro program are special
characters such as “#”, “*”, and “/”. Since they are not supported
by the EIA code, it is not possible to use the EIA code for input/
output of a macro program. Therefore, a macro program must be
created in the ISO code.
In the G66.1 mode, all codes other than O (program number), N
(sequence number), and G codes are not executed but they are
treated as arguments. However, if more than one G code or
address N are specified in a single block, they are processed in the
following manner.
* Gcode

The G code specified last is treated as an argument.
* Address N

Address N, other than the first one, is all treated as an argument.

G66.1 P_;
N100 G90 G01 X_Y_ F_ N200;
Argument Argument

1. The number of program repetition is 999999999 at the
maximum.

2. NC data such as G, M, F and T codes can be specified with
variable.
G#1, M#2, F#3, T#7

<Using Macro Programs>

(X100.0, Y50.0)

\

Hlavni program (00001)
Main program (00001)
00001;

+X
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N1;

G90 G00 G54 X0 Y0;

G43 230.0 H1 S1000 T2;

MO3;

(G98) G81 Z-10.0 R3.0 F100 KO;

G65 P1000 X100.0 Y50.0 U180.0 V85.0 H2 D3

Q40.0; ...eeeirrr e ——————— Volani rezimu jednorazového Calls the one-shot macro call mode.
makra. « P
« P Macro program number to be
Cislo volaného makroprogramu called
« X-Q « X-Q
Argumenty Arguments

G80;

Makroprogram (01000)
Macro program (01000)
00001;
#1=0;

WHILE [#1 LE #4] DOT1;

#5 = #21"H2#3;
#6 = 1-2"#10;
END1;

Makroprogram je vytvofen kombinovanim proménnych “#_" a
kvalifikaci, které jsou vyjadfeny v [ ], zatimco v hlavnim
programu jsou pouzity argumenty “A, B, C, ... X, Y, Z".
ProtoZze kombinace mezi argumentem a proménnou je pevné
dana, napfiklad “A = #1, B = #2”, hodnota specifikovana pro
argument v hlavnim programu je pfifazena odpovidajici
proménné v makroprogramu.

(] PozNAMKA

Ukon¢i makroprogram.

Ends the macro program.

The macro program is created by combining the variables “#_”
and qualifications which are expressed in [ ], while arguments
‘A, B, C, ... X, Y, Z” are used in a main program.

Since a combination between argument and variable is fixed
such as “A =#1, B = #2”, the value specified for an argument in
the main program is assigned to the corresponding variable in
the macro program.

] noTE

Makroprogram vyse je pouze pro referenci a nelze jej pro skute¢nou
operaci pouzit.

@1 Podrobnosti o kombinacich mezi argumenty a proménnymi

naleznete v navodu k obsluze dodaném vyrobcem NC jednotky.

The macro program above is only for reference purpose and cannot be
used for actual operation.

@1 For details of combination between arguments and variables,
the instruction manual supplied by the NC unit manufacture.
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Priklad1: Example1:
Provadéni stejného obrabéni ¢tyf otvor(: nejprve vytvorte Performing the same machining at four holes: First, create
program pro vzor, ktery se pouzije pro jeden otvor. the program for the pattern to be executed in a hole.
@@
®% D i

o J |
+X

Makroprogram (O8000)
Macro program (08000)

08000;
Z—10.0; s @
GO1 GOT YH#1 F100; ..o @
GO2 JH1; e ®
GOT YT, e @
G990 GO0 Z10.0; oo ®
M99;
Pak vytvorte hlavni program pro obrabéni otvord ve ¢tyfech Then, create the main program for hole machining at the four
mistech. positions.
+Y
T () (0,0) (3) (200, 0)
— > +X
Q (2) (100, 0)
‘ (@) (50, -40)
00001; 00001;
N1; N1;
G90 GO0 G54 X0 YO0; G90 GO0 G54 X0 YO0;
G43 730.0 H1 S800 T2; G43 730.0 H1 S800 T2;
MO3; MO3;
G66 P8000 A10.0; .........cevvveeee D G65 P8000 A10.0; .......ccveuvenene @ Provede “08000” s “10.0” Executes “O8000” with
X0 YO; pfifazené k proménné #1 v “10.0” assigned to the #1
@®. (A=1#1) variable at M. (A =#1)
X100.0; coeeeeeee e, (@ X100.0; wooeeeeeeeeeeeeeeee e (@ Provede “08000” v (2. Executes “O8000” at (2).
G65 P8000 A10.0;
X200.0; e @) X200.0; e (3@ Provede “08000" v 3. Executes “O8000” at 3.
G65 P8000 A10.0;
X50.0 Y=40.0; ...vveeeeeeeeeeeeeann, @ X50.0Y=40.0;ccoeeeeeeeereeean @ Provede “08000” v @. Executes “O8000” at @.
G65 P8000 A10.0;
[ (€1 Rusi pfikaz volani makra. Cancels the macro call
command.
Priklad2: Example2:
Vytvari program pro aplikaci, kde maji otvory rizné praméry. Creating a program for the application where the holes have

different diameters.



FUNKCE G

G FUNCTIONS 107

] PoznNAMKA

] NoTE

Ma-li byt pro otvor pouzit vzor, pouzije se makroprogram (O8000)

z vySe uvedeného pfikladu 1.

EX. 1 above is used.

+Y
(1)(0,0) $26 30
> +X
920 @ (100, 0)N3) (200,0)
$32 ‘ (4) (50, —40)

Hlavni program (00001)
Main program (00001)
00001;

N1;

G90 GO0 G54 X0 Y0;
G43 Z30.0 H1 S800 T2;
MO03;

G65 P8000 A10.0;

X100.0;
G65 P8000 A13.0;

X200.0;
G65 P8000 A15.0;

X50.0 Y.40.0;
G65 P8000 A16.0;

Proménna #1 v makroprogramu O8000 odpovida hodnoté

adresy Av(D az @.

Pouzitim promé&nné v makroprogramu timto zpusobem Ize
provést podobné obrabéni s relativné kratkym programem
pouhym zménénim hodnoty pfifazené k proménné.

@ Provede “08000” s “10.0” pfifazené
k proménné #1 v @. (otvor
o poloméru 10.0 mm)

Provede “O8000” s “13.0” pfifazené
k proménné #1 v 2. (otvor
o poloméru 13.0 mm)

Provede “O8000” s “15.0” pfifazené
k proménné #1 v 3. (otvor
o poloméru 15.0 mm)

Provede “O8000” s “16.0” pfifazené
k promé&nné #1 v @. (otvor
o poloméru 16.0 mm)

For the pattern to be executed in a hole, the macro program (O8000) in

Executes “O8000” with “10.0”
assigned to the #1 variable at (.
(10.0 mm radius hole)

Executes “O8000” with “13.0”
assigned to the #1 variable at .
(13.0 mm radius hole)

Executes “O8000” with “15.0”
assigned to the #1 variable at (3.
(15.0 mm radius hole)

Executes “O8000” with “16.0”
assigned to the #1 variable at @.
(16.0 mm radius hole)

The #1 variable in the macro program O8000 corresponds to

the value of address A at @ to @.

variable.

By using a variable in a macro program in this manner,
similar machining can be executed with a relatively short
program by simply changing the value to be assigned to the
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2-31 G68 Otoceni souradnic, G69 Zruseni otoceni souradnic (volitelné)
G68 Coordinate Rotation, G69 Coordinate Rotation Cancel (Option)

Tuto funkci pouzijte v nasledujicich pfipadech: Use this function in the following cases:
1) Pro obtizné vypocitatelné hodnoty soufadnic tvaru 1) For a shape difficult to calculate the coordinate values
PFi programovani O nejprve naprogramujte 2 a pak When programming @, first program 2 and rotate it using
provedte otoCeni pomoci G68 jak je znazornéno dole: G68 as shown below:
+Y ~ @

| 5«\ > +X

Stred otodeni Uhel otogeni
Center of Rotation Rotation Angle

2) Pro tvar, ktery Ize definovat otocenim jiného tvaru 2) For a shape which can be defined by rotating other shape
Po programovani @ jej otoéte a definujte @ a 3, pak After programming ), rotate it to define @ and ® using
pouzijte G68 jak je znazornéno dole: G68 as shown below:

+Y Uhel otogeni
@ Rotation Angle

Stred otoceni
Center of Rotation

<Otoceni souradnic v roviné XY> <Coordinate rotation on XY plane>
G17G68X_Y_R_;

<Otoceni souradnic v roviné ZX> <Coordinate rotation on ZX plane>
G18G68X_Z R_;

<Otoceni souradnic v roviné YZ> <Coordinate rotation on YZ plane>
G19G68Y_Z_R_;

G69;
C XY, Z e Hodnota soufadnic stfedu oto€eni (absolutni Coordinate value of the center of rotation
hodnota) (absolute value)
* R Uhel otogeni Angle of rotation

@ Smér proti sméru hodinovych ruci¢ek je kladny smér (+). @ The counterclockwise direction is the positive (+) direction.

] poznAMKA JnoTE

1.V rezimu rotace soufadnicového systému nemérite rovinu 1. Do not change the plane selected by (G17 - G19) in the coordinate
vybranou pomoci (G17 - G19). system rotation mode.

2. Hodnoty soufadnic stfedu otoceni byste méli zadavat v 2. The coordinate values of the center of rotation should be specified
absolutnich hodnotach. Pokud tyto hodnoty specifikujete v in absolute values. If these values are specified in incremental
prirdstkovych hodnotach, bod, kde je specifikovan kod G68, je vzat values, the point where G68 is specified is taken as the center of
za stfed otaceni. rotation.

3. Pokud stfed otaceni vynechate, bod, kde je specifikovan kod G68, 3. If the center of rotation is omitted, the point where G68 is specified
je vzat za stfed otaceni. is taken as the center of rotation.

4. Nastavenim parametru €. 5400.0 se specifikuje, zda je uhel 4. Whether the rotation angle is specified in an absolute value or an
oto€eni zadan absolutni nebo pfirlistkovou hodnotou. incremental value is selected by the setting for parameter No.

5400.0.
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Minimalni jednotka nastaveni a programovatelny rozsah Ghlu
otoCeni je uveden nize:
Minimalni jednotka Programovatelny
nastaveni rozsah
0.001° —-360.000° - 360.000°

Pokud vynechate adresu R, hodnota nastavena pro parametr €.
5410 je vzata jako uhel otoceni.

Korekce, napfiklad korekce poloméru nastroj, korekce délky
nastroje a korekce polohy nastroje je vykonana po vykonani
otoceni.

Kédy G68 a G69 Ize specifikovat v rezimu korekce poloméru
nastroje. Rovina, ve které je otoeni vykonané pomoci G68 a tak,
ve které je vykonana korekce poloméru nastroje, musi byt shodné
roviny.

Kdyz specifikujete kod G68 v rezimu zmény méfitka (rezim G51),
zména méfitka je také pouZzita pro hodnoty soufadnic stfedu
oto€eni. Zména méfitka v8ak neni pouzita pro Uhel oto¢eni. Pro
pfikazy pohybu je oto€eni soufadnic vykonano po vykonani zmény
meéfitka. Podobné pfikazy v programu musi byt specifikovany v
nasledujicim poradi.

G51; Rezim zmény méfitka

G68; Otoceni souradnice platné

G69; Otoceni soufadnice neplatné
G50; Zruseni rezimu zmény méfitka

10. Kdyz specifikujete pfikaz G69, prvni pfikaz pro pohyb v ose po

jeho vykonani musi byt specifikovan v absolutnich hodnotach.

. Kod G68 nelze specifikovat v pfipad€, ze volate funkci korekce
poloméru nastroje (rezim G41 nebo G42) a funkci zmény méfitka
(rezim G51). Specifikujte G68 pfed zadanim funkce korekce
poloméru nastroje.

G51; Rezim zmény méfitka
G68; Otoceni soufadnice platné

G41; Korekce poloméru nastroje

@1 Podrobnosti o pfevodu 3D soufadnic naleznete v “G68 Prevod

3D souradnic, G69 Zruseni pfevodu 3D soufadnic (volitelné)”
(strana 110)

Priklad:

Pfi programovani tvaru ©®@®@ @ bude trvat vypodteni
hodnoty soufadnic @), 3 a @ mnohem déle. Poté se
vytvofi program pro tvar D®@' ®' @' a tvar D@' @' @' se

oto¢i pomoci kédu G68.

+Y

20

(10.0, 20.0)
T

5. The minimum setting unit and programmable range of rotation
angle is given below:

Minimum Setting Unit Programmable Range

0.001° —-360.000° - 360.000°

6. If address R is omitted, the value set for parameter No. 5410 is
taken as the rotation angle.

7. Offset such as tool radius offset, tool length offset, and tool position
offset is executed after the execution of the rotation.

8. G68 and G69 can be specified in the tool radius offset mode. The
plane in which the rotation is executed by G68 and the one in
which the tool radius offset is executed must be on the same
plane.

9. When G68 is specified in the scaling mode (G51 mode), scaling is
also applied to the coordinate values of the center of rotation.
However, scaling is not applied to the rotation angle. For the
movement commands, coordinate rotation is executed after the
execution of scaling. Accordingly, the commands in the program
must be specified in the following order.

G51; Scaling mode
G68; Coordinate rotation valid

G69; Coordinate rotation invalid
G50; Scaling mode cancel

10. When G639 is specified, the first axis movement command after the
execution of it must be specified in absolute values.

11. G68 cannot be specified if both of the tool radius offset function
(G41 or G42 mode) and the scaling function (G51 mode) are
called. Specify G68 before specifying the tool radius offset
function.

G51; Scaling mode
G68; Coordinate rotation valid

G41; Tool radius offset

@1 For details about 3D coordinate conversion, refer to “G68 3D
Coordinate Conversion, G69 3D Coordinate Conversion Cancel
(Option)” (page 110)

Example:

When programming the shape ®@®@ @, it will take much
time to calculate the coordinate values of 2), @ and @.
Then, the program for the shape ®®@' @' @' is created and
the shape @@’ @' @' is rotated using G68.

R20

3 f\@so.o, 20.0)

| 10

00001;

N1;

G90 G00 G54 X0 Y0;
G43 230.0 H1 S1000 T2;
MO3;

X10.0 Y20.0;

G01 Z-3.0 F200;

30

> +X
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G68 (X10.0 Y20.0) R30.0; c.vevreeeereeeeeeeeesreneseseeneens

Vola funkci oto¢eni souradnic.
Stfed otogeni: 1) a uhel otodeni:
30°

@ ProtoZe nastroj je ve stfedu otoceni,
pfikaz v zavorkach (') Ize vynechat.

Calls the coordinate rotation
function.

The rotation center: (1), and the
rotation angle: 30°

@ As a tool is at the rotation center, the
commands in () can be omitted.

D 2 USSR Specifikuie @', @', @'a@® v Specifies @', @', @' and @ in that

X30.0; daném poradi. order.

G03 Y20.0 R20.0; <

! POZNAMKA NOTE

G01 X10.0; E:I E:I
Otocenim soufadnic pomoci kédu G68 By rotating the coordinate using G68,
vytvofi pfikazy v téchto blocich tvar @  the commands in these blocks forms the
S @®->0->0. shape @ - ® - @ - @.

GO, ....eeeiciiiie i e e e nr e n . Rusi funkci otoceni souradnic. Cancels the coordinate rotation

function.
2-32 G68 Prevod 3D souradnic, G69 Zruseni prevodu 3D soufadnic (volitelné)

G68 3D Coordinate Conversion, G69 3D Coordinate Conversion Cancel (Option)

Je-li program v roviné pfeveden pomoci funkce pfevodu 3D
soufadnic, Ize obrabéni v poZzadované roviné provadét bez
vytvoreni dalSiho programu, tedy pouze oto¢enim soufadnic

okolo oznaceného bodu a oznacené osy.

@,

1. PFevod 3D soufadnic Ize provést dvakrat.

2. Ttirozmérné synchronizované zavitovani je mozné provést 2.
zadanim pfikazu “M29 G84(G84.2)" nebo “M29 G74(G84.3)”

v rezimu prevodu 3D soufadnic.

1. “M29 G84 (G84.2) Synchronizovany cyklus fezani 1.

If a program on a plane is converted by the 3D coordinate
conversion function, machining can be executed on the desired
plane without creating another program, by rotating the

coordinates around the designated point and axis.

I

¢

1. 3D coordinate conversion can be executed twice.

conversion mode.

3D synchronized tapping is possible by specifying “M29
G84(G84.2)" or “M29 G74(G84.3)” in the 3D coordinate

“M29 G84 (G84.2) Synchronized Tapping Cycle

zavitu (pravy zavit), M29 G74 (G84.3) Cyklus
synchronizovaného reverzniho zavitovani (levy zavit)”
(strana 216)

“M29 G84 (G84.2) Vysokorychlostni synchronizovany
cyklus fezani zavitu hlubokych otvorl (pravy zavit), M29
G74 (G84.3) Cyklus vysokorychlostniho
synchronizovaného reverzniho zavitovani v hlubokych
otvorech (levy zavit)” (strana 217)

“M29 G84 (G84.2) Synchronizovany cyklus fezani
zavitu v hlubokych otvorech (pravy zavit), M29 G74
(G84.3) Cyklus synchronizovaného reverzniho
zavitovani v hlubokych otvorech (levy zavit)”

(strana 219)

G68X_Y_Z_ I_J_K_R_;

Rezim pfevodu 3D soufadnic

hodnota)

ReZim pfevodu 3D soufadnic zapnut
ReZim pfevodu 3D soufadnic vypnut
Hodnoty soufadnic stfedu otaceni (absolutni

(Right-Hand Thread), M29 G74 (G84.3) Reverse
Synchronized Tapping Cycle (Left-Hand Thread)”
(page 216)

“M29 G84 (G84.2) High-Speed Deep Hole Synchronized
Tapping Cycle (Right-Hand Thread), M29 G74 (G84.3)
High-Speed Deep Hole Reverse Synchronized Tapping
Cycle (Left-Hand Thread)” (page 217)

“M29 G84 (G84.2) Deep Hole Synchronized Tapping
Cycle (Right-Hand Thread), M29 G74 (G84.3) Deep
Hole Reverse Synchronized Tapping Cycle (Left-Hand
Thread)” (page 219)

3D coordinate conversion mode

3D coordinate conversion mode ON
3D coordinate conversion mode OFF

Coordinate values of the center of rotation
(absolute value)
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Osa stfedu otaceni
Eﬂ POZNAMKA

The axis of the center of rotation

] noTE

Pro osu, ktera ma byt sttedem otaceni, zadejte

Specify “1” for the axis to be the center of rotation

hodnotu “1” a pro ostatni osy zadejte hodnotu "0". and "0" for other axes.

@ Adresa | odpovida ose X, adresa J ose Y

Uhel otogeni
Eﬂ POZNAMKA

a adresa K ose Z.

@ Address | corresponds to the X-axis, address

J to the Y-axis, and address K to the Z-axis.

Rotation angle

] noTE

1.

Znaménko (+) udava smér otaceni pfi 1.

pohledu podél osy stfedu otaceni od jejiho
zaporného (-) sméru v jejim kladném (+)

Plus (+) indicates the clockwise direction
viewing along the axis of the center of rotation
from its minus (=) direction in its plus (+)

smeéru. direction.

2. Programovatelny rozsah ¢&ini —360.000 az 2. The programmable range is from —360.000 to
360.000. 360.000.

3. Minimalni jednotkou v pfikazu je 0.001 3. The minimum command unit is 0.001
(stupné). (degrees).

(] PozNAMKA

] noTE

1.

Po bloku G68 musi byt zadany kédy G41, G42, G51.1 nebo
pfedem nastaveny cyklus obrabéni otvorl. Pfed blokem G69 je
tyto kédy nutné opét zrusit.

Priklad:

The G41, G42, G51.1, or hole machining canned cycle must be
specified after the G68 block and canceled before G69.

Example:

G68 X100.0 Y100.0 Z100.0 10 JO K1 R45.0;

G41 D01,

G40;
G69;

Je-li zjisténa néktera z nasledujicich chyb formatu, spusti se alarm

(€. PS5044).

» Stroj neni vybaven (volitelnou) funkci oto€eni soufadnicového
systému.

» V bloku s pfikazem G68 neni specifikovana hodnota I, J nebo K.

* V bloku s pfikazem G68 je pro vSechny adresy I, J a K
nastavena hodnota 0.

» V bloku s pfikazem G68 neni specifikovana adresa R.

Trebaze je pfevod 3D soufadnic mozné provést dvakrat, druhy

zadany stfed otaceni soufadnic musi mit stejnou sadu os jako pfi

prvnim pfevodu. Jsou-li napfiklad pfi prvnim pfevodu zadany

hodnoty X_ a Y_ a pfi druhém pfevodu hodnoty X_,Y_aZ_,

adresa Z_ bude ignorovana.

Pokud je pfevod 3D soufadnic zadan tfikrat nebo vicekrat, spusti

se alarm (¢. PS5043).

V rezimu pfevodu 3D soufadnic je mozné zadavat nasledujici kody

Polohovani
Linearni interpolace

Kruhova interpolace (po sméru hodinovych rucicek)

Kruhova interpolace (proti sméru hodinovych

rucicek)
« GO4 ... Prodleva
* G10 ........ Nastaveni dat
e G17 ......... Vybér roviny (rovina XY)
. ...Vybér roviny (rovina ZX)
« G19 ... Vybér roviny (rovina YZ)
- G28 ... Navrat do nulového bodu

¢ G30 ......... Navrat do druhého nulového bodu

e G40 ........ Zru$eni korekce poloméru nastroje

Korekce poloméru nastroje, levy

If one of the following format errors is detected, an alarm (No.
PS5044) occurs.
* When coordinate system rotation (option) is not equipped.

* When any of |, J, or K is not specified in a block with G68.
* When |, J, and K are all set to 0 in a block with G68.

* When R is not specified in a block with G68.

Although 3D coordinate conversion can be executed twice, the
second center of rotation coordinate specification must have the
same set of axes as the first time. For example, if X_and Y_ are
specified the first time and X_, Y_, and Z_ are specified the second
time, Z_ is ignored.

If 3D coordinate conversion is specified three or more times, an
alarm (No. PS5043) occurs.

The following G codes can be specified in the 3D coordinate
conversion mode.

* GO0 ......... Positioning

+ GO1 ......... Linear interpolation

+ GO2 ......... Circular interpolation (clockwise)
« GO3 ......... Circular interpolation (counterclockwise)
¢« G04 ... Dwell

* G10 ......... Data setting

o G17 ......... Plane selection (XY plane)

« G18 ......... Plane selection (ZX plane)

¢« G19 ......... Plane selection (YZ plane)

e G28 ......... Machine zero return

« G30 ......... Second zero return

« G40 ......... Tool radius offset cancel

« G41 ... Tool radius offset, left
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e G42 ... Korekce poloméru nastroje, pravy . Tool radius offset, right

+ G43 ...Korekce délky nastroje . ... Tool length offset

¢« G49 ... ZruSeni korekce délky nastroje . Tool length offset cancel

+ G50.1 ... ZruSeni programovatelného zrcadleni obrazu . Programmable mirror image cancel

« G511 ... Programovatelné zrcadleni obrazu . Programmable mirror image

« G53 ... Vybér soufadnicového systému stroje . The Machine coordinate system selection

+ G65 ...Volani uzivatelského makra . ...Custom macro call

* G66 ......... Modalni volani uzivatelského makra . Custom macro modal call

+ G67 ......... Zru8eni modalniho volani uZivatelského makra . Custom macro modal call cancel

¢« G73 ......... Cyklus vysokorychlostniho vrtani hlubokych otvor( . High-speed deep hole drilling cycle

« G74 ... Reverzni zavitovaci cyklus . Reverse tapping cycle

+ G76 ...Cyklus dokoncovaciho vyvrtavani . ...Fine boring cycle

+ G80 ......... Zru$eni pfedem nastaveného cyklu obrabéni otvort . Hole machining canned cycle cancel

« G81 ........ Cyklus bodového vrtani . Spot drilling cycle

+ G82 ........ Cyklus valcového zahlubovani . Counter boring cycle

+ G83 ... Cyklus vrtani hlubokych otvort . Deep hole drilling cycle

+ G84 ... Zavitovaci cyklus . Tapping cycle

« G84.2 ... Cyklus synchronizovaného zavitovani (format F15) . Synchronized tapping cycle (F15 format)

« G843 ... Cyklus synchronizovaného reverzniho zavitovani . Synchronized reverse tapping cycle (F15 format)
(format F15)

« G85 ......... Vyvrtavaci cyklus e G85 ......... Boring cycle

+ G86 ... Vyvrtavaci cyklus « G86 ......... Boring cycle

« G87 ......... Cyklus zpétného vyvrtavani e G87 ......... Back boring cycle

+ G88 ... Vyvrtavaci cyklus - G88 ......... Boring cycle

+ G89 ........ Vyvrtavaci cyklus « G89 ... Boring cycle

« G90 ......... Absolutni pfikazy c G0 ......... Absolute commands

« G91 ... PFirGstkové pfikazy « G991 ... Incremental commands

¢ G9%4 ... RezZim posuvu za minutu e G9%4 ... Feed per minute mode

¢ G95 ... RezZim posuvu na otacku ¢ G955 ... Feed per revolution mode

+ G98 ... Navrat do poc¢atecniho bodu (pfedem nastaveny « G98 ... Initial point return (hole machining canned cycle)
cyklus obrabéni otvoru)

¢« G99 ... Navrat do bodu R (pfedem nastaveny cyklus e G99 ......... Point R return (hole machining canned cycle)
obrabéni otvoru)

6. Prevod 3D soufadnic nema vliv na nastaveni polohy 6. The 3D coordinate conversion does not affect positioning in the

v soufadnicovém systému stroje specifikované pomoci kédu G28,
G30 nebo G53.

7. V blocich obsahujicich pfikaz M68 nebo kéd G69 nezadavejte jiné 7.
kody G.

machine coordinate system specified by G28, G30, or G53.

Do not specify other G codes in the same block as M68 or G69.

2-33 G72.1 Kopie oto¢enim, G72.2 Kopie posunutim (volitelnd)

G72.1 Copy by Rotation, G72.2 Copy by Shift (Option)

<G72.1 Kopie otoéenim>

Program definujici tvar @ by mél byt vytvoren jako
podprogram a tvar (D se oto¢i tak, aby vytvofil tvary @ az ®
pomoci G72.1.

<G72.1 Copy by rotation>

The program defining the shape D should be created as a
sub-program and the shape (@ is rotated to form the shapes @
to ® using G72.1.
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<Kopie oto¢enim v roviné XY> <Copy by rotation on XY plane>
G17G721P_L_X_Y_R_;
<Kopie otocenim v roviné ZX> <Copy by rotation on ZX plane>
G18G721P_L_X_Z_R_;
<Kopie otocenim v roviné YZ> <Copy by rotation on YZ plane>
G19G721P_ L_Y_Z R ;
P Cislo podprogramu Sub-program number
L Pocet volani podprogramu The number of sub-program calls
C XY, Z e Hodnoty soufadnic stfedu otoCeni (absolutni Coordinate values of center of rotation
hodnota) (absolute value)
* R Uhel otogeni (pfirtstkova hodnota) Angle of rotation (incremental value)
@/ Otoceni proti sméru hodinovych rucicek je “+”. @ The counterclockwise rotation is “+”.
<G72.2 Kopie posunutim> <G72.2 Copy by shift>
Program definujici tvar @) by mél byt vytvofen jako The program defining the shape (D) should be created as a
podprogram a tvar D se posune tak, aby vytvoril tvary @ a @  sub-program and the shape O is shifted to form the shapes 2
pomoci G72.2. and ® using G72.2.
+Y

<Kopie posunutim v roviné XY> <Copy by shift on XY plane>
G17 G72.2P_L_1_J_;

<Kopie posunutim v roviné ZX> <Copy by shift on ZX plane>
G18 G72.2P_L_|_K_;

<Kopie posunutim v roviné YZ> <Copy by shift on YZ plane>
G19G72.2P_L_J_K_;

P Cislo podprogramu Sub-program number

. Pocet volani podprogramu The number of sub-program calls

. Hodnota posunuti ve sméru osy X Shift amount in the X-axis direction
. Hodnota posunuti ve sméru osy Y Shift amount in the Y-axis direction
* K Hodnota posunuti ve sméru osy Z Shift amount in the Z-axis direction

] pozNAMKA ] noTE

1. Pokud vynechate L (pocet volani podprogramu), specifikovany 1. If L (the number of sub-program calls) is omitted, the specified
podprogram je zavolan pouze jednou. sub-program is called one time.

2. Pfikaz pohybu musi byt specifikovan v prvnim bloku podprogramu, 2. A movement command must be specified in the first block of the
pro ktery je vykonana kopie. Pokud prvni blok obsahuje pouze sub-program for which copy is executed. If the first block contains
Cislo programu bez pfikazu pohybu, existuji pfipady, kdyz se only the program number without a movement command, there are
pohyb stroje v ose zastavi na po¢atku kopirovaného tvaru pfi cases that axis movement stops at the start point of the copied
n-tém zpracovani kopie (n = 1, 2, 3,...). Prvni pfikaz k pohybu v shape in the nth-time (n =1, 2, 3,...) copy processing. The first
ose musi byt vZdy specifikovan v absolutnich hodnotach. axis movement command must always be specified in absolute

values.
<Spravny priklad> <Correct example>
01000 G90 G01 X100.0 Y200.0; 01000 G90 G01 X100.0 Y200.0;
M99; M99;
<Nespravny priklad> <Wrong example>
01000; 01000;

G90 G01 X100.0 Y200.0; G90 G01 X100.0 Y200.0;
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M99; M99;

3. Pokud je pfikaz G72.1 v podprogramu pro kopii oto¢enim 3. If G72.1 is specified again in a sub-program for the copy by
specifikovan opakované, zobrazi se na obrazovce varovné hlaseni rotation, alarm message (No. PS0160) is displayed on the screen.
(€. PS0160). Pokud je pfikaz G72.2 v podprogramu pro kopii If G72.2 is specified again in a sub-program for the copy by shift,
posunutim specifikovan opakované, zobrazi se na obrazovce an alarm message (No. PS0161) is displayed on the screen.
varovné hlaseni (¢. PS0161).

4. Kod G72.2 (kopie posunutim) Ize specifikovat v podprogramu pro 4. G72.2 (copy by shift) can be specified in the sub-program for the
kopii oto€enim a G72.1 (kopie oto€enim) Ize specifikovat v copy by rotation, and G72.1 (copy by rotation) can be specified in
podprogramu pro kopii posunutim. the sub-program for the copy by shift.

5. Volani podprogramu (M98) a volani makra (G65) |ze specifikovatv 5. The sub-program call (M98) and macro call (G65) can be specified
kopirovaném podprogramu. in the sub-program to be copied.

6. Hodnoty soufadnic stfedu otoCeni byste méli zadavat pouze v 6. The coordinate values of the rotation center should be specified by
absolutnich hodnotach. | kdyz jsou pro hodnoty soufadnic the absolute commands. Even if the incremental commands are
specifikovany pfiristkové hodnoty, jsou povazovany za absolutni specified for the coordinate values, they are regarded as the
hodnoty. absolute commands.

7. Pro zadavani uhlu oto€eni (R) a hodnoty posunuti (1, J a K) 7. Use incremental values for specifying the angle of rotation (R) and
pouZijte pFirCistkové hodnoty. Uhel otogeni pfi n-tém otageni je ‘R the shift amount (I, J, and K). The rotation angle in the nth-time
x (n—1)". Velikost posunuti pfi n-tém posunuti je “(velikost rotation is “R x (n — 1)”". The shift amount in the nth-time shift is
posunuti) x (n — 1)". “(shift amount) x (n — 1)".

8. V blocich G72.1 a G72.2 neni jednotlivé zastaveni bloku povoleno. 8. Inthe G72.1 and G72.2 blocks, single block stop is not allowed.

9. V bloku G72.1 jsou ignorovany v§echny ostatni adresy, nez P, L, X, 9. Inthe G72.1 block, addresses other than P, L, X, Y, Z, and R are
Y, ZaR. V bloku G72.2 jsou ignorovany v§echny ostatni adresy, ignored. In the G72.2 block, addresses other than P, L, |, J, and K
nez P, L, |, J a K. Nezapomerite v tomto bloku specifikovat €islo are ignored. Be sure to specify the sub-program number (P), the
podprogramu (P), hodnoty soufadnic stfedu otoceni (X, Y, Z), thel coordinate values of rotation center (X, Y, Z), the rotation angle (R)
otoceni (R) a hodnotu posunuti (I, J a K). and the shift amount (1, J, and K) in this block.

10. Pokud neni nalezeno €islo podprogramu specifikované adresou P, 10. If the sub-program number which is specified by address P is not
na obrazovce se objevi vystrazna zprava (€. PS0310). found, an alarm message (No. PS0310) is displayed on the

screen.

11. Pokud neni specifikovana adresa P, zobrazi se na obrazovce 11. If the address P is not specified, an alarm message (No. PS0076)
vystrazna zprava (€. PS0076). is displayed on the screen.

12. P¥i zpracovani kopie nelze specifikovat nasledujici pfikazy: 12. The following commands cannot be specified in the copy

processing:

+ Prfikaz vybéru roviny (G17, G18, G19) » Plane selection command (G17, G18, G19)

» PFikazy polarnich soufadnic » Polar coordinate commands

» Navrat do nulového bodu stroje * Return to machine zero

» Programovatelny zrcadlovy obraz, zména méfitka a otoceni » Programmable mirror image, scaling and coordinate system
soufadnicového systému (kopii je mozné specifikovat po zadani rotation (It is possible to specify the copy after specifying the
programovatelného zrcadlového obrazu, zmény méfitka nebo programmable mirror image, scaling or coordinate system
otoéeni soufadnicového systému.) rotation.)

13. Nepouzivejte v podprogramu, ve kterém se vykonava kopie, 13. Do not use the tool radius offset (G41, G42) in a sub-program in
korekci poloméru nastroje (G41, G42). which the copy is executed.

14. V podprogramu, pro ktery se provadi kopie, neni povoleno ménit 14. In the sub-program for which copy is executed, it is not allowed to
hodnotu korekce nastroje (kéddy D a H). Zména rezim( G92 a G54 change the tool offset amount (D and H codes). Changing the G92
- G59 neni rovnéz povolena. Tyto rezimy a kédy musi byt and G54 - G59 modes is not permitted, either. These modes and
zménény pfed provedenim. codes must be changed before the execution.

15. Pokud koncovy bod n-té kopie nepfejde do po¢atecniho bodu 15. If the end point in the nth-time copy does not come to the start
(n+1) kopie, jinymi slovy, pokud specifikovany uhel oto€eni nebo point of the (n + 1)th time copy, in other words, if the specified
hodnota posunuti nejsou spravné, osy se presunou z jednoho angle of rotation or shift amount is incorrect, the axes move from
koncového bodu v n-té kopii do po¢ateéniho bodu (n+1) kopie pred the end point in the nth-time copy to the start point of the (n + 1)th
jejim zhotovenim. time copy before the execution of copy.

16. Bé&hem rezimu srazeni hrany pod uhlem, zaoblovani roht nebo 16. During arbitrary angle chamfering, corner rounding, or tool position

korekce polohy nastroje neni povoleno provadét kopie.

offset mode, it is not allowed to execute the copy.
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Priklad:
Programovani pomoci G72.1
Podprogram (O0100) je pfipraven tak, aby vytvofil tvar A (2
- 0® ->@—> 6 — ® — @)atvar A je kopii otodenou v
hlavnim programu (O0001) pro program tvart B a C.

+Y

@ 5

Example:
Programming using G72.1
The sub-program (O0100) is created to form the shape A (@
- ®->@— 6 —> ® — @)and the shape A is
rotation-copied in the main program (O0001) for the program
of the shapes B and C.

R10

Poc¢atecni bod
Start Point

Podprogram (00100)

Sub-program (00100)

00100 GO3 X_Y_R30.0; eeeiveriieeneenieenieeeiee e ®
(€10} I G ST @
GO3 X_Y_R10.0; et ®
(€10l G ST ®
GO3 X_Y_R30.0; wooeoeeiiieieceecee e @
M99;

Hlavni program (00001)

Main program (00001)

00001;

N1;

G90 GO0 G54 X_ Y _; eeeeeiieeeieeeiee e @
G43 Z30.0 H1 S800 T2;

MO3;

G41 GO1TX_Y_D1F100; woooooeiieeeeeeeeee e (2 Presouva nastroj do (2 pomoci

Moves the tool to @ using the tool

korekce poloméru nastroje (G41).

G17 G72.1 P100 L3 X0 YO R120.0; .....ceevrerrcneeeennne Specifikuje kopii oto¢enim.
Stfed otoceni: (X0, YO0) a uhel

otoceni: 120°
@ Podprogram 00100 je vykonan
trikrat.

G40 GOT XY eoiiiiee ettt e Rusi korekci poloméru nastroje.

radius offset (G41).

Specifies the copy by rotation.
The rotation center: (X0, Y0), and
the rotation angle: 120°

@ The sub-program 00100 is executed
three times.

Cancels the tool radius offset.
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Priklad:
Programovani pomoci G72.2
Podprogram (O0100) je pfipraven tak, aby vytvofil tvar A (3
- @ - ® - ® - @ — ®)atvar A je kopii posunutou v
hlavnim programu (O0001) pro program tvarti B a C.

+Y

Example:
Programming using G72.2
The sub-program (00100) is created to form the shape A (®
- @ - ® - ® @ — ®)and the shape A is
shift-copied in the main program (O0001) for the program of
the shapes B and C.

A B c
50 ® ® R20
Pocatetni, | o o) | l
g?grt Point © "_“ﬂ L&’ © +x
(-20.0, oﬂ" [©) 3}0 . 1}00 . 1}70 o 2}40

Podprogram (00100)
Sub-program (00100)
00100 G90 GO1 X40.0 Y20.0; .ceevveeereiiieeaiieene @
Y50.0; o e e ®
G02 X80.0 R20.0; .evveeeiieeeeiiee e ®
GOT Y20.0; -eeeeeiieeeeieee e e @
XA00.05 et
M99;
Hlavni program (00001)
Main program (00001)
00001;
N1;
G90 GO0 G54 X_Y_;
G43 Z30.0 H1 S800 T2;
MO03;
G17 X-20.0 YO;
G41 GO1 X20.0 D1 F100; w.cvvveeeeeeeeeeeeeeee (@ Presouva obrabéci nastroj do @ Moves the cutting tool to @ using

pomoci korekce poloméru nastroje the tool radius offset (G41).

(G41).
Y 20.0; et e @
X3B0.0; et ®

@ Podprogram 00100 je vykonan

Specifikuje kopii posunutim
(posunuti 0 70 mm ve sméru +X)

Specifies the copy by shift (shift by
70 mm in the +X direction)

@ The sub-program 00100 is executed

tfikrat. three times.
X240.0 YO ovieiieeieecieeee et @
G40 GO0 X_ Y} ottt etree e Rusi korekci poloméru nastroje. Cancels the tool radius offset.
2-34 G81.1 Rezim sekani zapnut, G80 Rezim sekani vypnut (volitelné)

G81.1 Chopping Mode ON, G80 Chopping Mode OFF (Option)

Je-li zadan pfikaz G81.1 a osa brou$eni (0sa s brusnym
kotou€em) se pohybuje vertikaln&, program obrabéni obrysu
muze byt provadén jinymi osami tak, aby bylo brouseno ¢elo
obrobku.

] PoznAMKA

If G81.1 is specified, while the grinding axis (the axis with the
grinding wheel) is being moved vertically, a contour program
can be executed by other axes to grind the side face of a
workpiece.

] NoTE

1. Prepnuti do ruéniho rezimu nebo pozastaveni automatického
provozu pomoci podrZeni posuvu nevede k zastaveni pohybu
sekani. Stisknutim tlacitka | 7| (RESET) pfesunete osu sekani do
bodu R a pohyb zastavite.

1. Switching to manual mode or suspending automatic operation, by
means of feed hold, does not stop chopping movement. Pressing
the | 7| (RESET) key moves the chopping axis to the R point to stop
chopping movement.
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2. Pokud je béhem rezimu sekani specifikovan pfikaz pohybu osy
sekani nebo pfikaz pfedem nastaveného cyklu, osa sekani (Z) se
pfesune do bodu R a zastavi se, a je signalizovan alarm (.
PS5050).

3. Béhem rezimu sekani je ruéni ovladani osy sekani (Z) ignorovano.

2. During the chopping mode, if a chopping axis move command or a
canned cycle command is specified, the chopping axis (Z) moves
to the R point and stops, and an alarm (No. PS5050) occurs.

3. During the chopping mode, manual operation of the chopping axis
(2) is ignored.

Urceni funkce sekani (programovani)

Specifying Chopping Function (Programming)

G81.1Z_Q_R_F_;

Upper dead point

Distance between the upper dead point and
lower dead point (Incremental commands)

Distance from the upper dead point
(chopping reference point) to point R

G80;
@ Z Horni tvrat
* Qe Vzdalenost mezi horni Gvrati a dolni Gvrati
(prirGstkové prikazy)
* R o, Vzdalenost od horni Uvraté (referenéni bod
sekani) do bodu R (pfirastkové prikazy)
* F Rychlost posuvu b&éhem sekani

(Incremental commands)
Feedrate during chopping

Uréeni funkce sekani (nastaveni parametru)

Specifying Chopping Function (Parameter Setting)

KdyZ nastavujete parametry NC niZe pfedem, v programu je
specifikovan pouze pfikaz G81.1.

@ Maximalni rychlost posuvu sekani je pevné nastavena na 5000

When setting the NC parameters below in advance, only G81.1
is specified in the program.

@ The maximum chopping feedrate is fixed at 5000 mm/min.

mm/min.
Parametr Obsah Contents
Parameter
Prestaveni rychlosti rychloposuvu ze Rapid traverse rate override from the current
8360.0 stavajiciho bodu do bodu R: point to the R point :
’ (0) Pfestaveni sekani (0) Chopping override
(1) Prestaveni rychlosti rychloposuvu (1) Rapid traverse rate override
8371 Referenéni bod sekani (bod R) Chopping reference point (R point)
8372 Sekani pod horni Gvrati Chopping upper dead point
8373 Sekani pod dolni dvrati Chopping lower dead point
8374 Rychlost sekani Chopping speed
Priklad: Example:
00001;
G90 G54 GO0 X0 YO0;
G43 750.0 H1;
S500 MO03;

G81.1 Z-10.0 Q-25.0 R20.0 F2000; .......ccvveeveenrennns
G01 X30.0 F50;

Y40.0;

XO0;

G91 G28 Z0 M05;
M30;

ReZim sekani ZAPNUTY

Rezim sekani VYPNUTY

Chopping mode ON

Chopping mode OFF
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2-35 G90 Absolutni pfikaz, G91 Prirtistkovy prikaz
G90 Absolute Command, G91 Incremental Command

G90OX Y Z B C_;..... Vzdalenost a smér bodu od nulového Distance and direction of a point from the
- - - - = bodu obrobku workpiece zero point

G91MX Y Z B C ;... Vzdalenost a smér pohybu od stavajici  Distance and direction of travel from the

polohy

current position

@ Jakmile je specifikovan G90 nebo G91, v§echny nasledujici X, Y a @ Once the G90 or G91 is specified, all the X, Y and Z that follow it

Z budou v tomto rezimu vykonany.

Priklad:

|

Jﬂé@—@g@)

will be executed in that mode.

Example:

Nulovy bod obrobku

|
l
3 | (X0, YO, 20)
| Workpiece Zero Point
: (X0, YO, Z0)
LN 1 s ‘
- <
+Y
A
« 175 o 175
{+ +
= J@) @—>€}
o
¥ e g+
e @ @
N /+> 6}
a 500 o
<Absolutni prikaz>
<Absolute Command>
G90 G00 X-175.0 Y-100.0 Z50.0; .........cceveereeeeeen @
X175.0 (Y=100.0) (Z50.0); .oeecvrereeeeiiieee e ®
(X175.0) Y100.0 (Z50.0); eeeeeeeeiiiiieaeeaiiiieaeeeeens ®
X=175.0 (Y100.0) (Z50.0); ..ccovvrrreeeeiiieee e @
<P¥irtstkovy prikaz>
<Incremental Command>
G90 GO0 X-175.0 Y-100.0 Z50.0; ..ccvvvveveeeeeennn. @
G91 X350.0 (Y0) (Z0); wevvereemeererrsesmereersessnnrnnssansns ®
(X0) Y200.0 (Z0); .evvreeeeeeirieee e eiieeee e eiiea e ®
X=350.0 (Y0) (Z0); «eeeeeeeeeeeieiiee e e @
@, Protoze pfikazy uvedené v zavorkach ( ) nevolaji zadny pohyb @ Since the commands given in () call no axis movement, they can
stroje v ose, Ize je vynechat. be omitted.
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Priklad: Example:
Pouziva jak absolutni, tak pfirGstkové prikazy. Using both absolute and incremental commands.

‘ (10.0, 10.0)
X 1 —— 1 H—— > +X
-30 —20¥ -10 10 20 30
Ok -0 e(® (200, -10.0)
~15.0, -10.0 \
( | ) Tae® (10.0, -20.0)
-Y
G90 G00 X10.0 Y10.0;D
X=20.0 Y20.0; wooeeeiieieeeeeeeee s ®
G91 X5.0 Y-30.0; ..c.cnmmrrrrerrrreereerere s s e sseee e ®
X25.0 Y=10.0; correiiieeeeieeeeeeeeeeeee s @
G90 X20.0 Y-10.0; ..coooeerrrenmneeeesemmr e e s ssmmnnes ®
2-36 G92.1 Predvolba soufadnicového systému obrobku (volitelnd)

G92.1 Work Coordinate System Preset (Option)

Tato funkce pfednastavuje soufadnicovy systém obrobku, This function presets a work coordinate system shifted by
posunuty ruénim zasahem do pfedem posunutého manual intervention to the pre-shift work coordinate system.
soufadnicového systému obrobku.
m Dal$i informace naleznete v pfiru¢ce dodané vyrobcem NC m Refer to the instruction manual supplied by the NC manufacturer
systému. for details.
Prednastaveni je mozné také na obrazovce ‘AKTUALNI Presetting is also possible on the ‘CURRENT POSITION’
POLOHA. screen.
m Samostatny svazek “PROVOZNI PRIRUCKA” m Separate volume “OPERATION MANUAL”
G92.1 X0 YO0 20 BO CO;
e G921 i PFikaz pfedvolby soufadnicového systému  Work coordinate system preset command
obrobku
+ X0, YO, Z0, BO, CO............... Specifikujte adresy osy, kterych se tyka Specifies axis addresses subject to the work
operace prednastaveni soufadnicového coordinate system preset operation

systému obrobku

] PozNAMKA ] NoTE

1. Osy, které nejsou specifikovany, nejsou nijak ovlivnény operaci 1. Axes that are not specified are not subject to the preset operation.
prednastaveni.

2. Pred specifikovanim kédu G92.1 zruste rezimy korekce poloméru 2. Before specifying G92.1, cancel the tool radius offset, tool length
nastroje, korekce délky nastroje a rezim korekce polohy nastroje. offset, and tool position offset modes.

3. Funkce pfednastaveni soufadnicového systému obrobku neni 3. The work coordinate system preset function is not executed during
vykonana bé&hem restartovani programu. program restart.

4. Nespecifikujte pfikaz G92.1 béhem rezimu zmény méfitka, otoceni 4. Do not specify G92.1 while the scaling, coordinate system rotation,
soufadnicového systému a programovatelného zrcadleni obrazu. and programmable image modes.

2-37 G93, G94, G95 Nastaveni jednotek rychlosti posuvu
G93, G94, G95 Setting Feedrate Units

Jednotky pro rychlost posuvu (adresa F) nastroje se specifikuji ~ The units for the feedrate (address F) of tools are determined
pomoci pfikazu G93, G94 nebo G95. by specifying the G93, G94, or G95 command.
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<Specifikujte rychlost posuvu za minutu> <Specify Feedrate per Minute>
G94;
F_;

e G, Urcuje rezim posuvu za minutu Specifies the feed per minute mode
Rychlost posuvu (lineérni osa: mm/min, osa Feedrate (Linear axis: mm/min, rotary axis:
rotace: °/min) °/min)

/\ UPOZORNENI /A cauTiON
Vrezimu G94 se nastroj pohybuje rychlosti posuvu In the G94 mode, the tool moves at the feedrate specified
uréenou kédem F i v pfipadé, kdy se vieteno neotaci. by the F code even when the spindle is not rotating. Make
Ujistéte se, ze nastroj nenarazi do obrobku. sure the tool will not strike the workpiece.
[Poskozeni stroje] [Machine damage]
G94; G94,
G01Z_F100.0;.....cccenriuerrcnnes Obrabéci nastroj se pohybuje G01Z_F100.0; .....cevvuerrrnnes The cutting tool moves at a
rychlosti 100 mm/min, i kdyz rate of 100 mm/min even
se vieteno neotadi. when the spindle is not

rotating.
<Specifikujte rychlost posuvu na otacku vietena (volba)> <Specify Feedrate per Spindle Revolution (Option)>

Zadani rezimu posuvu na otacku. Specifying the feed per revolution mode.
Rychlost posuvu (mm/ot) Feedrate (mm/rev)
<Specifikujte rezim prevraceného ¢asu (volitelné)> <Specify Inverse Time Mode (Option)>
G93;
F_;
e GO3 .. Specifikuje reZzim pfevraceného €asu Specifies the inverse time feed mode
posuvu
o Rychlost posuvu (1/min) Feedrate (1/min)
@1 Dal$i informace naleznete v pfiru¢ce dodané vyrobcem NC @1 Refer to the instruction manual supplied by the NC manufacturer
systému. for details.

] PoznAMKA ] NoTE

1. Pokud je zapnuto napajeni, nastavi se rezim G94 (rychlost posuvu 1. When the power is turned on, the G94 mode (feedrate per minute)

za minutu). is set.

2. Prtikazy G93, G94 a G95 jsou modalni. Zustavaji platné do doby 2. G93, G94, and G95 are modal. They remain valid until another G
specifikovani dalSiho kédu G ve stejné skupiné (G93, G94, G95). code in the same group (G93, G94, G95) is specified.

3. Vrezimu pfevraceného ¢asu posuvu G93 specifikujte kod F 3. Inthe G93 inverse time feed mode, specify F code in each block.
v kazdém bloku. V bloku bez adresy F nebo s adresou FO je In the block without the address F or with FO, an alarm (No.
signalizovan alarm (¢. PS0011). PS0011) occurs.

@ Pfi provadéni soustruzeni, jako obrabéni vnéj$iho praméru a @ When executing turning operations such as O.D. cutting and
fezani zavitu u stroji s provedenim pro soustruzeni, se pfi thread cutting with turning specification machines, creating
vytvareni programl doporucuje pouzivat pfikaz G95. programs using G95 is recommended.

2-38 Rizeni fezného posuvu

Cutting Feedrate Control

Déle jsou uvedeny funkce uréené pro fizeni rychlosti fezného The function to control feedrate for cutting feed (G01, G02,

posuvu (G01, G02, G03). GO03) are shown below.
Aplikace Kod Skupina Funkce Strana
G09 00 Pfesné zastaveni 121
Dokonéeni ostrych roh(
G61 15 Rezim pfesného zastaveni 123
Hladké dokoné&eni vnitfnich roh G62 15 Automatické vyfazeni rohu 124

Zavitovani G63 15 Rezim zavitovani 123
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Aplikace Kod Skupina Funkce Strana
Obvyklé obrabéni G64 15 Rezim obrabéni 123
Applications Code Group Function Page
G09 00 Exact stop 121
Finishing corners sharply
G61 15 Exact stop mode 123
Finishing inner corners smoothly G62 15 Automatic corner override 124
Tapping G63 15 Tapping mode 123
Usual cutting G64 15 Cutting mode 123
] pozNAMKA ] noTE
1. GO09 je platny pouze ve specifikovaném bloku. 1. GO09 is valid only in the specified block.
2. G61, G62, G63 a G64 zlstavaji platné do doby specifikovani 2. G61, G62, G63, and G64 remain valid until another G code in the
dal$iho kédu G ve stejné skupiné. same group is specified.
G09 Presné zastaveni G09 Exact Stop

PFi dokoncovani ostrého rohu se nastroj zpomali v koncovém To finish a corner sharply, the tool is decelerated at the end
bodu pfikazu pro posun osy (bod B na obrazku) a poté se pfed  point of the axis travel command (point B in the figure) , then
provedenim nasledujiciho bloku provede kontrola dosazeni an in-position check is performed before executing the next
polohy. Draha nastroje je stejna jako draha naprogramovaného  block. The tool path is the same as the programmed tool path
nastroje “—A—>B—C—". Pfikaz G09 zadejte na za¢atku bloku “—A—>B—C—" . Specify G09 at the beginning of the block
pred pfikazem linearniho obrabéni (G01) nebo prfed pfikazem before a linear cutting command (G01) or a circular cutting

obrabéni po kruznici (G02, G03). command (G02, G03).

1. Lineérni obrabéni 1. Linear cutting
G09GO1X Y Z F_;

2. Obrabéni po kruznici 2. Circular cutting
<Rovina XY> <XY plane>

G17 G09 G02(GO03) X_Y_I1_J_F_;

G17 G09 G02(G03) X_Y_R_F_:

<Rovina ZX> <ZX plane>

G18 G09 G02(G03) X_Z_I_K_F_;

G18 G09 G02(G03) X_Z_R_F_;

<Rovina YZ> <YZ plane>

G19 G09 G02(G03) Y_Z_J_K_F_;
G19 G09 G02(G03) Y_Z R_F_;

C XY, Z e Hodnoty soufadnic v koncovém bodu Coordinate values of the end point of
pohybu movement

e L K Vzdalenost a smér z pocate¢niho bodu Distance and direction from the start point of
oblouku do stfedu the arc to the center

R Polomér kruhového oblouku Circular arc radius

e Rychlost posuvu Feedrate
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] PoznAMKA

] NoTE

1. Protoze GO09 je jednorazovy kéd G, je platny pouze ve

specifikovaném bloku.

Q:J Informace o jednorazovych kédech G naleznete v ¢asti

“FUNKCE G’ (strana 37)

2. Kod G61 ma také kontrolni funkci pro presné zastaveni. Na rozdil

od prikazu G09 je pfikaz G61 modalnim kédem G.

@ Kéd G04 Ize pouzit namisto G09. Pokud za kédem G04 neni
stanoven parametr P ani X, je provedeno pfesné zastaveni.

Priklad:

00001;
N1;

G00 X60.0 Y50.0;
G09 G01 X-60.0 F500;

1. Since G09 is one-shot G code, it is valid only in the specified block.

(page 37)

m For the one-shot G code, refer to “G FUNCTIONS”

2. G61 also has check function for exact stop. Different from the G09

command, the G61 command is a modal G code.

@ G04 can be used instead of G09. When neither P nor X is specified
after G04, an exact stop is performed.

Example:
+Y
(-60.0, 50.0) (2) (1) (60.0, 50.0)
o
Y
A
——> +X
o
'e)
Y >
(-60.0, -50.0) 60.0, -50.0
® o | 6o @ )
T

X, Y)

......................................... @

<«—— Rezny posuv

Cutting Feed

Pfesune fezny nastroj do polohy @
pfi rychlosti posuvu ¢inici 500 mm/
min. Pfesné nastaveni polohy je
kontrolovano systémem NC. Nastroj
zastaveny pred zapocetim pohybu,
ktery je specifikovany v
nasledujicim bloku.

Presune fezny nastroj do polohy ®
pfi rychlosti posuvu €inici 500 mm/
min. Aniz by do$lo ke zpomaleni,
zahaji fezny nastroj pohyb uréeny
dal8im blokem.

] PozNAMKA

Moves the cutting tool to @ at a
feedrate of 500 mm/min. The exact
positioning is checked by the NC.
The tool stopped before starting the
movement specified by the next
block.

Moves the cutting tool to 3 at a
feedrate of 500 mm/min. Without
deceleration, the cutting tool starts
the movement specified by the next
block.

] noTE

Protoze kéd G09 je jednorazovy ptikaz,
neni v tomto bloku platny. Proto pfesnou
polohu Fidici NC systém nekontroluje.

Pfesune fezny nastroj do polohy @
pfi rychlosti posuvu €inici 500 mm/
min. Pfesné nastaveni polohy je
kontrolovano systémem NC.

Since G09 is a one-shot command, it is
not valid for this block. Therefore, exact
positioning is not checked by the NC.

Moves the cutting tool to @ at a
feedrate of 500 mm/min. The exact
positioning is checked by the NC.
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G61 Rezim presného zastaveni

G61 Exact Stop Mode

C

PFi dokonCovani ostrého rohu se nastroj zpomali v koncovém
bodu pfikazu pro posun osy (bod B na obrazku) a poté se pred
provedenim nasledujiciho bloku provede kontrola dosazeni
polohy. Draha nastroje je stejna jako draha naprogramovaného
nastroje “>A—>B—>C—".

(] PozNAMKA

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 je platny az do zadani G62, G63 nebo G64.

G61 is valid until G62, G63, or G64 is specified.

G64 Rezim obrabéni

G64 Cutting Mode

C

Nasledujici blok se provede bez zpomaleni nastroje v
koncovém bodu ptikazu pro posun osy. Pokud je v programu
zadana draha nastroje “—A —B —C —”, bude skute¢na
draha nastroje “—A —>C —".

(] PozNAMKA

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 je platny az do zadani G61, G62 nebo G63.

2. Rezim obrabéni (G64) bude aktivni tehdy, pokud bude zapnuté
napajeni nebo pokud stisknete tlacitko | 7| (RESET).

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.

G63 Rezim zavitovani

G63 Tapping Mode

C

Nasledujici blok se provede bez zpomaleni nastroje v
koncovém bodu pfikazu pro posun osy. Pokud je v programu
zadana draha nastroje “—A —B —C —”, bude skute¢na
draha nastroje “—A —>C —".

] PozNAMKA

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 je platny az do zadani G61, G62 nebo G64.

2. Pokud zadate pfikaz G63, nebude platné ani potlaceni rychlosti
posuvu, ani pozastaveni posuvu.

1. G63is valid until G61, G62, or G64 is specified.
2. When G63 is specified, feedrate override and feed hold are invalid.
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G62 Automatické vyrazeni rohu (volitelné)

G62 Automatic Corner Override (Option)

Pokud pouZzijete korekci poloméru nastroje, zpomali G62
automaticky pohyb nastroje, aby snizil zatizeni pfi obrabéni
vnitfnich roht nebo pfi obrabéni vnitfniho rohu se zapnutou
funkci automatického zaoblovani rohl a plynule dokon¢i dany
roh.

<Potlac¢eni pfi obrabéni vnitiniho rohu>

Naprogramovana
draha nastroje
Programmed tool path

A

Draha stfedu nastroje .-~
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>

Vyfazeni se pouzije z bodu a do bodu b
Override is applied from point a to point b

Pokud zadate pfikaz G62 a draha nastroje s pouzitou korekci
poloméru nastroje vytvari vnitini roh, dojde k automatickému
potlageni rychlosti posuvu na obou koncich tohoto rohu.

] PoznAMKA

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. Pfikaz G62 je platny az do zadani pfikazu G61, G63 nebo G64.

2. G62 je platny pro linearni obrabéni (G01) a pro kruhové obrabéni
(G02, G03).

3. Pt¥ikaz G62 je platny pro chod na sucho a pro posuv urceny &islici
F1.

4. Potlageni vnitfnich rohd nebude platné za nasledujicich podminek.

+ Jestlize rohu pfedchazi spoustéci blok korekce poloméru
nastroje.

+ Jestlize za rohem nasleduje blok obsahujici pfikazy G41 nebo
G42.

1. G62is valid until G61, G63, or G64 is specified.
2. G62is valid for linear cutting (G01) and circular cutting (G02, G03).

3. G62is valid for dry runs and F1—digit feed.

4. Inner corner override is invalid under the following conditions.
* When the corner is preceded by a start up block for a tool radius
offset.
» When the corner is following by a block including G41 or G42.
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1 FUNKCEM
M FUNCTIONS

11 Seznam koédu M
M Code List

Kody M jsou rovnéz nazyvany pomocnymi funkcemi, které Fidi
chod programu, zapnuti/vypnuti vypousténi fezné kapaliny atd.
Tyto funkce se pouzivaji také jako doplrikové funkce pro ty,
které jsou volany kédy G.

/\ UPOZORNENI

Nepouzivejte prikazy M31 a M32, pokud neni jejich pouziti
nutné pro odstrafnovani poruch nebo pokrac¢ovani operace
prerusené v disledku vyskytu problému.

Pred pouzitim prikazti M31 a M32 kontaktujte spoleénost
Mori Seiki.

] PoznNAMKA

M codes are also called miscellaneous functions that control
program flow, coolant discharge on/off, etc. These functions
are also used as supplementary functions to those called by
the G codes.

/\ cAuUTION

Do not use M31 and M32 commands unless the use of
these commands is necessary for troubleshooting or for
resuming the operations interrupted due to occurrence of
problems.

Before using the M31 and M32 commands, please contact
Mori Seiki.

] NoTE

1.V jednom bloku je povoleno pouzit pouze jeden kéd M. Volitelné
mUze blok obsahovat az tfi kédy M.

2. Tato kapitola vysvétluje obecné funkce kédd M. U nékterych
modell stroje nemusi byt vSechny tyto funkce podporovany, nebo
mohou byt nékteré kédy M pouzity pro jiné funkce, nebo nemusi
byt dale popsané. Detailni informace naleznete v kontaktnich
schématech dodanych k vaSemu stroji, nebo se informujte u
spole¢nosti Mori Seiki.

1. Itis allowed to specify one M code in a block. Optionally, one block
can contain up to three M codes.

2. This chapter gives explanation on general M code functions. On
some types of machine models, all of these functions may not be
supported or some of the M codes may be used for different
functions or not described below. For details, refer to the ladder
diagram supplied with your machine or contact Mori Seiki.

Kod Funkce Popis Strana Function Description Page
Code
MO0 Zastaveni Docas’ne'z?staw 136 Program stop Suspepds program- 136
programu vykonavani programu. execution temporarily.
Docasné pozastavuje Suspends program
vykonani program execution temporarily
MO1 Volitelné ] (spinacem na ovlad-aC|m 136 Optional stop (whether thI.S function is 136
zastaveni panelu se voli, zda je valid or not is selected by a
funkce platna nebo neni switch on the operation
vybrana). panel).
Ukongi vykonavani Ends program execution
MO02 Konec programu prog'ramu a resetuje NC 136 Program end and resets the NC. 136
system.
Spusténi Otas:enl posmer - . Clockwise rotation, viewing
N hodinovych ruci¢ek pfi Spindle start .
MO3 | vietena , 137 the workpiece from the rear 137
o pohledu od zadni strany (normal) )
(normaini) . of the spindle.
vietena.
Spusténi Ota(':enllprotl svr'rleru .. . Counterclockwise rotation,
N hodinovych ruci¢ek pfi Spindle start L .
M04 | vietena . 137 viewing the workpiece from 137
. . pohledu od zadni strany (reverse) .
(obracené) . the rear of the spindle.
vietena.
MO05 S?e stteanv:nl Zastaveni ota€eni vietena. 137 Spindle stop Stops the spindle rotation. 137
MO06 VYme'?? Spusti cyklus ATC. 137 Tool change Starts ATC cycle. 137
nastroju
Privod rezne Aktivuje pFivod fezné Coolant
M08 kapaliny ka aIi# P 138 discharge ON Starts coolant discharge. 138
ZAPNUTY paiiny. 9
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Funkce Popis Strana Function Description Page
Code
VYPNUTIdavky | 7 stavi privod Fezné 138 . . 138
oleje . X . Oil shot OFF Stops discharge of coolant,
.. . kapaliny, davky oleje, 138 . S 138
M09 PFivod fezné L U Coolant oil-shot, oil-mist, and
. olejové mihy a olejové 142 . . . 142
kapaliny fezné kapaliny pro vrtani 141 discharge OFF oil-hole drill coolant. 141
VYPNUTY paliny b '
. Upne otaceci hlavu . Clamps the index head
M10 | Upnuti osy C (otadeci hlava je volitelna) | 271 | C-axis clamp (index head is optional.) 271
- Uvolni otaceci hlavu . Unclamps the index head
M11 | Uvolnéni osy C (otageci hlava je volitelna.) 271 | C-axis unclamp (index head is optional.) 271
M19 erentovanl Orientovani vietena 138 Splndle. Spindle orientation 138
vietena orientation
Automatické Automaticky vypne Automatic Shuts off power
M20 . A o ) 139 . 139
vypnuti napajeni | napajeni stroje. power shut off automatically.
M21 Vnéjsi vystup External output
M22 | VnéjSi vystup External output
M23 | VnéjSi vystup External output
M24 | Vnéjsi vystup External output
M25 | Vnéjsi vystup External output
M26 | Vnéjsi vystup External output
M27 | VnéjSi vystup External output
M28 | VnéjsSi vystup External output
Rezim 216 Synchronized 216
M29 | synchronizovan 217 tay ing mode 217
ého zévitovani 219 | @PPINg 219
Ukonéeni Ukon¢i vykonavani .
rogramu a programu, resetuje NC Program end Ends program executions,
M3o | Programu ) e 136 . resets the NC and rewinds 136
pretogeni na systém a pFevine program and rewind
. oy the program.
zacatek na zacatek.
ZAPNUTI
M31 funkce Vyrazent | zrusi blokovaci zamek. Axis interlock Cancels the interlock.
blokovaciho bypass ON
zamku os
VYPNUTI
maz | funkce vyrazeni | 7 < funkci M31. Axis interlock | ¢ 61s the M31 function.
blokovaciho bypass OFF
zadmku os
M33 | Vréceni néstroje VraC| ngstrOJ z vietena do 139 Tool return Rgturns the tool from. the 139
zasobniku. spindle to the magazine.
Snimac Table-mount
M44 | instalovany na Pfiprava pro pouziti sensor UP Preparation for use
sttl NAHORU
Snimac Table-mount
M45 instalovany na Ukladani sensor DOWN Storing
stal DOLU
ZAPNUTI Voli snima¢ namontovany . Selects the sensor
L o N Sensor selection .
M46 | signdlu vybéru na vietenu. . mounted to the spindle.
AN L . . signal ON . )
snimace (Snimac je volitelny) (Sensor is optional)
VYPNUTI Voli snima¢ namontovany . Selects the sensor
L S Sensor selection
Ma7 signalu vybéru na stole. . mounted on the table.
A N . . signal OFF . .
snimace (Snimac je volitelny) (Sensor is optional)
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Kod . . N
Funkce Popis Strana Function Description Page
Code
ZruSeni - . . . .
- . Deaktivuje funkci zrudeni Override cancel | Makes the override cancel
Ma48 | vyrazen vyfazeni 140 oFF function invalid 140
VYPNUTO y ' ! '
Zruseni Aktivuje platnost funkce Override cancel | Makes the override cancel
M49 | vyrazeni zruéeril' \5) fazeni 140 ON function valid 140
ZAPNUTO y ' '
ZAPNUTI
pFivodu olejové Oil-hole drill .
M50 fezné kapaliny Volba coolant ON Option
pro vrtani
ZAPNUTI Spusti profouknuti
M51 | profouknuti Pusti p 141 | Air blow ON Starts the air blow. 141
vzduchem.
vzduchem
ZAPNUTI ZAPNUTI profukovani .
. L . Turns sensor air blow ON.
profouknuti snimace vzduchem. Sensor air blow ; .
M53 L L 141 (Sensor air blow is 141
snimace (Profouknuti snimace ON optional)
vzduchem vzduchem je volitelné) P
ZAPNUTI Spusti olejovou mihu. I Starts oil mist.
M55 olejové mihy (Olejova miha je volitelna) 142 Oil mist ON (Oil mist is optional) 142
VYPNUTI Zastavi profukovani .
. S . Stops air blow for sensor.
profouknuti snimace. Sensor air blow : .
M58 L L 141 (Sensor air blow is 141
snimace (Profouknuti snimace OFF optional)
vzduchem vzduchem je volitelné) P
VYPNUTI Zastavi profukovani
M59 profouknuti P 141 Air blow OFF Stops air blow. 141
vzduchem.
vzduchem
PFikaz spusténi o APC start I
M60 APC Specifikace APC command APC specifications
Pfikaz spusténi o APC start I
M61 APC Specifikace APC command APC specifications
. . Zr?\pne.3|gnal vynechani Turns on the tool skip
Preskoceni nastroje. signal
M66 nastroje (Funkce spravy spravy Tool skip ON .
AKTIVOVANO | Zivotnosti nastrojti je (Tool life management
oo function is optional)
volitelna)
M68 Upnuti osy B B-axis clamp
M69 Uvolnéni osy B B-axis unclamp
Pocitadlo (Pocitadlo obrobk(l a
M70 | obrobki/celkové | celkové poditadio jsou 142 | Work counter/ | (Work counter and total 142
. . , total counter counter are optional)
pocitadlo volitelné)
ZAPNUTI
pfivodu fezné .
. Chip removal
M72 kapalmyv pro coolant ON
odstranéni
trisek
VYPNUTI L .
. Deaktivuje funkci - S
zrcadlového . Y-axis mirror Makes the Y-axis mirror
M73 zrcadlového obrazu podle 143 . . . . 143
obrazu podle image OFF image invalid
osyY
osyY
ZAPNUTI
zrcadlového Aktivuje funkci zrcadlového Y-axis mirror Makes the Y-axis mirror
M74 143 . . ; 143
obrazu podle obrazu podle osy Y image ON image valid

osy Y
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Code
WPNUT,' Deaktivuje funkci N L
zrcadlového A X-axis mirror Makes the X-axis mirror
M75 zrcadlového obrazu podle 143 : . . - 143
obrazu podle image OFF image invalid
osy X
osy X
ZAPNUTI
zrcadlového Aktivuje funkci zrcadlového X-axis mirror Makes the X-axis mirror
M76 143 : . : 143
obrazu podle obrazu podle osy X image ON image valid
osy X
M77 | VnéjSi vystup External output
Sprchovani
M80 | Feznou kapalinu 147 | Shower coolant 147
ON
ZAPNUTO (Sprchovani feznou (Shower coolant is
Sprchovani kapalinu je volitelné) optional)
= : Shower coolant
M81 feznou kapalinu 147 OFF 147
VYPNUTO
M82 Automaticky Automatic door
oteviit dvefe Specifikace s open Automatic door
Ma3 | Automaticky automatickymi dvefmi Automatic door | Specifications
zavfit dvefe close
Z'AfI.DNUTI Load monitor
rezimu (teaching
M84 monitorovani Y
PR monitoring)
zatizeni (uceni,
. . mode ON
monitorovani)
VYPNUTI
rezmu Load monitor
monitorovani .
PN (teaching,
zatizeni (u€eni, monitoring)
M85 | monitorovani) 436 9 436
: mode OFF
VYPNUTI .
resimu Adaptive control
oo mode OFF
adaptivniho
fizeni
ZAPNUTI
rezimu Adaptive control
M86 adaptivniho 436 mode ON 436
fizeni
Spusténi
V88 privodu fezné Through-spindle
kapaliny coolant ON
vietenem Specifikace s pfivodem 147 Through-spindle coolant 147
fezné kapaliny vietenem specifications
Vypnuti pfivodu .
M89 fezné kapaliny Through-spindle

vietenem

coolant OFF
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Kod . . N
Funkce Popis Strana Function Description Page
Code
Rezim
soucasného Tool-spindle/
provozu . .
. L turning spindle
nastrojového .
M90 N simultaneous
vietena/ :
S s operation mode
soustruznického
N ON
vietena
ZAPNUTY Standardni pro specifikaci 148 Standard for turning 148
Rezim soustruzeni specifications
soucasneho Tool-spindle/
provozu . .
. L turning spindle
nastrojového .
M91 N simultaneous
vietena/ ;
. i operation mode
soustruznického
- OFF
vietena
VYPNUTY
VYPNUTI
pfivodu fezné .
. Chip removal
M95 kapallnyv pro coolant OFF
odstranéni
tiisek
M96 Rezim pferuSeni | ZAPNUTI rezimu pferuseni Macro interrupt Macro interrupt mode ON
makra makra mode
M97 Zvrusevnl rf—:'2|mu VYPNUTI rezimu pferuSeni Macro interrupt Macro interrupt mode OFF
pferuseni makra | makra mode cancel
Volani 150 Sub.-program 150
M98 | podprogramu v callin NC
e 250 250
paméti NC memory
Konec Vraci chod programu Sub-program Returns the program flow
podprogramu iy 150 from the current 150
M99 z aktualniho podprogramu end .
Opakovat . 250 sub-program to the main 250
do hlavniho programu. Repeat program
program program.
Orientovani Spindle
M119 | (druhého) 156 (second) 156
vietena orientation
M120 | VnéjSi vystup External output
M121 | Vnéjsi vystup External output
M122 | Vnégjsi vystup External output
M123 | Vnéjsi vystup External output
M124 | Vnéjsi vystup External output
M125 | Vnéjsi vystup External output
M126 | VnéjSi vystup External output
M127 | Vnéjsi vystup External output
M128 | Vnéjsi vystup External output
M129 | Vnéjsi vystup External output
ZAPNUTI
napajeni Optical sensor
M144 L
optickeho Pouziva se pro power ON Used for automatic
snimace automatické vystfedovani. centering.
VYPNUTI (Systém automatického (Automatic centering
napajeni vystfedovani je volitelny) Optical sensor system is optional)
M145 o
optického power OFF

snimace
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Code Funkce Popis Strana Function Description Page
ZAPNUTI
profouknuti (Profouknuti olejoveého Oil-hole air blow | (Oil-hole air blow is
M165 | olejového kanélu vzduchem je -
X . . ON optional)
kanalu volitelné)
vzduchem
Rezim fizeni Cs contouring
M166 obrysu Cs 156 control mode 156
Specifikace s Fizenim c : Cs contouring control
seni resi obrysu Cs s contouring specifications
M167 ;;l;e,'rzbrrezslrgs 156 control mode 156
y cancel
Zapnuti lapace Pomocny vystup 1 pro stroj Mist collector Auxiliary gutpu't 10N forl
M180 the machine without a mist
mihy bez kolektoru mlhy zapnut. ON
collector.
M1 Vypnuti lapace Pomocny vystup 1 pro stroj Mist collector Auxiliary gutpu-t 1 OFF fqr
81 the machine without a mist
mlhy bez kolektoru mihy vypnut. OFF
collector.
ZAPNUTI .
M182 | pomocného Auxiliary output
vystupu 2 20N
VYPNUTI .
M183 | pomocného Auxiliary output
vystupu 2 2 OFF
M192 rZéliDnl:luUTFIi rav Pouziva se v programu ke ATC preparation | Used for a program to
ATC PIRTAYY | 2 kraceni doby obrabéni mode ON reduce machining time
M193 gmmfl,' rav Pouziva se v programu ke ATC preparation | Used for a program to
ATC PARTAY | Zkraceni doby obrabéni mode OFF reduce machining time
::J/gliaprllagramu v Subprogram call
M198 externim 155 in external 1/0 155
zaftizeni 1/0 device
Spusténi .
dgpravniku Chip conveyor
M200 tfisek (smér start (forward
9 ik ¥ i direction)
dopredu) f/lzlci)t%rli\;n)lk trisek je (Chip conveyor is optional.)
Zastaveni Chip conveyor
M201 | dopravniku o P y
trisek P
Spustani Otaceni proti sméru
P v . hodinovych rugicek, pfi . . Counterclockwise rotation,
soustruznického .\ Turning spindle L
M203 N pohledu na stal shora viewing the table from the
vietena . start (normal) . e
(normalni) (provedeni pro top (Turning specifications)
soustruzenti)
Spusténi Otaceni po sméru
soustruznického hodinovych ruoclcek, pfi 306 Turning spindle Clockwise rotation, viewing 306
M204 N pohledu na stul shora the table from the top
vietena . start (reverse) . -
(obracené) (provedeni pro (Turning specifications)
soustruzenti)
Zastaveni Zastawvot.ace’m . . . Stops the turning spindle
. soustruznického vietena Turning spindle . .
M205 | soustruznického . rotation (Turning
N (provedeni pro stop e
vietena soustruzeni) specifications)
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Kod . . e
Funkce Popis Strana Function Description Page

Code

Spusténi Lubrication

mazaciho cyklu cycle start for
M216 - .

pro operaci v break-in

zabéhu operation

ZAPNUTI
M226 | polosuchého Semi dry ON

obrabéni

VYPNUTI
M227 | polosuchého Semi dry OFF

obrabéni

Eteika ID Avntena cteckvy ID se D reader ID reader antenna moves
M229 dooiedu presune dopfedu. forward forward. (Tool ID

P (Specifikace s ID nastroje) specifications)

Ctegka ID Avntena ctecky ID se ID reader antenna return
M230 pfesune dozadu ID reader return L

dozadu o . . (Tool ID specifications)

(Specifikace s ID nastroje)

ZAPNUTI

profukovani e
M252 | nastrojového Through-spindle

< air blow ON

vietena

vzduchem (Profouknuti vietena (Through-spindle air blow

VYPNUTI vzduchem je volitelné) is optional)

profukovani .

. N Through-spindle

M253 n:e\strOJoveho air blow OFF

vietena

vzduchem

Otevreni

automatického Automatic
M258 | chranice opening/closing

otevirani/ protector open

zavirani

158 158

Zavieni

automatického Automatic
M259 | chranice opening/closing

otevirani/ protector close

zavirani
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Code
Urovei Coolant
M270 | vypoustéciho discharge
tlaku chladiva 0 pressure level 0
Uroveti Coolant
M271 | vypoustéciho discharge
tlaku chladiva 1 pressure level 1
Uroveri Coolant
M272 | vypoustéciho discharge
tlaku chladiva 2 pressure level 2
Urovei Coolant
M273 | vypoustéciho discharge
tlaku chladiva 3 pressure level 3
p 147 147
Uroven Coolant
M274 | vypoustéciho discharge
tlaku chladiva 4 pressure level 4
Uroveri Coolant
M275 | vypoustéciho discharge
tlaku chladiva 5 pressure level 5
Uroven Coolant
M276 | vypoustéciho discharge
tlaku chladiva 6 pressure level 6
Uroven Coolant
M277 | vypoustéciho discharge
tlaku chladiva 7 pressure level 7
Nastaveni
M302 | Vyrazeni méreni Pouziva se proménna 429 Tool I_|fe count Macro variable #1133 is 429
zZivotnosti makra #1133. override set used.
nastroje
Rezim . . Turning mode
soustruzepl OFF (C-axis
M303 | VYPNUTY Provedeni pro soustruzeni . : Turning specifications
ex . indexing mode
(nata€eni osy C ON)
ZAPNUTE) 275 275
Rezim Turning mode
M304 | soustruzeni Provedeni pro soustruzeni ON 9 Turning specifications
ZAPNUTY
Rezné kapalina End face coolant
M305 | Celni plochy Provedeni pro soustruzeni ON Turning Specifications
ZAPNUTA
Rezna kapalina End face coolant
M306 | Celni plochy Provedeni pro soustruzeni OFF Turning Specifications
VYPNUTA
Upnuti Volitelné pro NMV5000
M510 | upinaciho DCG P Fixture 1 clamp | Option for NMV5000 DCG
pripravku 1
Uvolnéni . . .
M511 | upinaciho Volitelné pro NMV5000 Fixture 1 Option for NMV5000 DCG
o DCG unclamp
pfipravku 1
Upnuti
M512 | upinaciho Fixture 2 clamp
pripravku 2
Uvolnéni .
M513 | upinaciho Fixture 2
unclamp

pfipravku 2
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Funkce Popis Strana Function Description Page
Code
Upnuti
M514 | upinaciho Fixture 3 clamp
pfipravku 3
Uvolnéni .
M515 | upinaciho ELX(EIuarris
pfipravku 3 P
Upnuti
M516 | upinaciho Fixture 4 clamp
pfipravku 4
Uvolnéni .
M517 | upinaciho E:]xéluarri4
pfipravku 4 P
Funkce kontroly 3D interference
M608 | naruSeni obrysu checking
3D ZAPNUTA function ON
Funkce kontroly 3D interference
M609 | naruSeni obrysu checking
3D VYPNUTA function OFF
Spusténi .
M1003 | vietena Spindle start
oy (normal)
(normalni)
Spusténi .
M1004 | vietena Spindle start
. . (reverse)
(obracené)
M1005 | Zastaveni spindle stop
vietena
M1010 | Upnuti osy C C-axis clamp
M1011 | Uvolnéni osy C C-axis unclamp
M1019 erentovanl Splndle'
vietena orientation
M1044 | Snimac dold Rychly kéd FIN. M Sensor down Quick FIN. M code
M1045 | Snimac¢ nahoru Sensor up
ZAPNUTI Sensor selection
M1046 | signalu vybéru .
AN signal ON
snimace
VYPNUTI .
M1047 | signalu vybéru Sensor selection
ghalu vy signal OFF
snimace
M1068 | Upnuti osy B B-axis clamp
M1069 | Uvolnéni osy B B-axis unclamp
M1082 Autovrlnatlckvy Automatic door
otevfit dvefe open
M2000 | Funkce .
. o Multi counter
- univerzalniho 158 displav function 158
M2020 | pocitadia play

(] PozNAMKA

] noTE

* Specifikujte rychly kéd M v jediném bloku bez dalSich pfikaza.

* Specify the Quick M code in a single block without other commands.
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1-2
MO0 Program Stop, M01 Optional Stop

MO0 Zastaveni programu, M01 Volitelné zastaveni

<MO00 Zastaveni programu>

» Vykonavani programu a stroj se docasné zastavi.

<MO01 Volitelné zastaveni>

» Pokud je tlacitko |2} [OSP] (Volitelné zastaveni) na
ovladacim panelu ZAPNUTE: stroj se dodasné zastavi.

» Pokud je tlacitko |2} [OSP] (Volitelné zastaveni) na
ovladacim panelu VYPNUTE: pfikaz M01 je ignorovan a
program je vykonavan plynule.

/\ UPOZORNENI

Nemeénte obrabéci nastroj ani nepohybuje strojem v osach
ruéné béhem doby, kdy je provoz pozastaven kédy M00
nebo M01. Jestlize jsou takové rucni operace
nevyhnutelné, uved’te nastroje a osy do stavu pred
restartovanim operace.

[Stret/Poskozeni stroje/Poskozeni fezného nastroje]

] PozNAMKA

<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 M01 command is ignored and the
program is executed continuously.

/\ cAUTION

Do not change the cutting tools or move the axes
manually while the operation is suspended by M00 or M01.
If such manual operations are unavoidable, restore the
tools and axes to their previous state before restarting the
operation.

[Interference/Machine damage/Cutting tool damage]

] NoTE

1. Specifikujte pfikaz MOO nebo MO1 v jediném bloku bez dalSich
prikazd.

2. Program pracuje nepretrzité v pfipadé, ze stisknete tlacitko
automatického provozu [START] (Zac¢atek) na ovladacim
panelu.

3. Kdyz jsou vykonany kody M0O nebo M01, zrusi se kédy spusténi
vietena (M03, M04) a kéd pfivodu Fezné kapaliny (M08). Proto
vénujte zvlastni pozornost stanoveni polohy k6dd MO0 a M01,
specifikovanych v programu. Pfi restartovani programu
specifikujte MO3 nebo M04 v misté restartu bloku a M08
specifikujte v pfipadé, Ze vyzaduje pfivod fezné kapaliny.

1. Specify MO0 or M01 in a single block without other commands.

2. The program is continuously executed when the automatic
operation button [START] (Start) on the operation panel is
pressed.

3. When MO0 or MO1 is executed, the spindle start codes (M03, M04)
and the coolant discharge code (M08) are canceled. Therefore,
pay extra attention when determining a position of MOO or M01 to
be specified in the program. When restarting the program, specify
MO3 or M04 at the restart block, and specify M08 if coolant
discharge is required.

1-3

MO02 Konec programu, M30 Konec programu a preto¢eni na zadatek

MO02 Program End, M30 Program End and Rewind

Pokud je vykonavan pfikaz M02 nebo M30,

1. VSechny operace stroje se zastavi.
¢ Vfeteno se zastavi.
e Zastaven posun osy.
e PFivod fezné kapaliny se zastavi.

2. Resetuje se NC systém.

¢ Ve stavu resetovani budou mit kédy G stejny stav jako
kody pfi zapnuti napajeni stroje. Rezimy G17 az G19,
G20/G21, G43/G49, G54 az G59, G94/G95 a G96/G97
setrvaji nezménéné.

e Kody F a S jsou ulozeny bez zruseni.

@ Pfikaz M30 zahrnuje funkci pfevinuti programu na zacatek

kromé funkci podporovanych pfikazem M02. Pomoci pfikazu

M30 je stejny program vykonan opakované pouhym stiskem
tlacitka automatického provozu | = [START] (Zacatek).

(] PozNAMKA

When M02 or M30 is executed,

1. All machine operations stop.
e The spindle stops.
o Axis movement stops.
e Coolant discharge stops.

2. The NC is reset.
¢ In the reset state, the G codes become the same state as
those at power turned on. However, G17 to G19, G20/
G21, G43/G49, G54 to G59, G94/G95, and G96/G97
mode remains unchanged.
e Both F and S codes are stored without being canceled.

@ M30 includes the program rewind function in addition to the
functions supported by M02. By using M30, the same program
is executed repeatedly by simply pressing the automatic
operation button [] [START] (Start).

] noTE

1. Pro stroj vybaveny funkci blokovaciho zamku dvefi se na
obrazovce zobrazi alarm (EX1024), pokud nebudou pfedni
dvefe po dokonéeni programu otevieny/uzavieny.

2. Specifikujte pfikaz M02 nebo M30 v jediném bloku bez dalSich
prikaz.

3. Kontrolka v tlagitku automatického provozu [START]
(Zacatek) zhasne pfi vykonavani M02 nebo M30.

1. For the machine equipped with the door interlock function, an
alarm (EX1024) is displayed on the screen unless the front
door is opened/closed after the completion of the program.

2. Specify M02 or M30 in a single block without other commands.

3. The indicator in the automatic operation button [START]
(Start) goes off when M02 or M30 is executed.
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1-4
vietena

MO03 Spusténi vietena (normalni smér), M04 Spusténi vietena (obraceny smér), M05 Zastaveni

MO03 Spindle Start (Normal), M04 Spindle Start (Reverse), M05 Spindle Stop

/\ UPOZORNENI

1. Nezastavujte otaceni vietena zadanim piikazu M05
v okamziku, kdy je fezny nastroj ve styku s obrobkem.
[Poskozeni fezného nastroje]

2. Spustte vieteno vykonanim pfikazu M03 nebo M04
predtim, nez se fezny nastroj dostane do styku s
obrobkem (kromé cyklu vysokorychlostniho
synchronizovaného zavitovani hlubokého otvoru,
cyklu synchronizovaného zavitovani hlubokého
otvoru, cyklu synchronizovaného zavitovani, cyklu
vysokorychlostniho reverzniho synchronizovaného
zavitovani hlubokého otvoru, cyklu reverzniho
synchronizovaného zavitovani hlubokého otvoru a
cyklu reverzniho synchronizovaného zavitovani).
[PosSkozeni fezného nastroje]

(] PozNAMKA

/\ cAuUTION

] noTE

Do not stop the spindle by specifying M05 while the
cutting tool is in contact with the workpiece.
[Cutting tool damage]

Start the spindle by executing M03 or M04 before the
cutting tool comes into contact with the workpiece
(except high-speed deep hole synchronized tapping
cycle, deep hole synchronized tapping cycle,
synchronized tapping cycle, high-speed deep hole
reverse synchronized tapping cycle, deep hole reverse
synchronized tapping cycle, and reverse synchronized
tapping cycle).

[Cutting tool damage]

1. Normalini oto¢eni: po sméru hodinovych ruci¢ek pfi pohledu od
zadni strany vietena. Obracené oto€eni: proti sméru hodinovych
rucicek

2. Pred spusténim otaceni vietena pomoci M03 nebo M04 zadejte
vyzadované otacky vietena pomoci kodu S.

1.

2.

Normal rotation: clockwise, with workpiece as viewed from the
rear of the spindle. Reverse rotation: Counterclockwise

Before starting the spindle rotation with MO3 or M04, specify the
required spindle speed using an S code.

1-5 MO06 Vyména nastroje

MO06 Tool Change

Kod MO06 se pouziva pro vymeénu nastroje ve vietenu nebo pro
upnuti nastroje do vfetena. Pfikaz MO6 vykona fadu cykll
vymén nastroje (ATC) vCetné orientovani vietena a upnuti/
uvolnéni nastroje.

(] PozNAMKA

MO06 is used to change the tool set in the spindle or set the tool
to the spindle. The M06 command executes a series of tool
change cycle (ATC) including spindle orientation and tool
clamp/unclamp.

] noTE

1. Pokud M06 vykonate a vieteno se bude otacet, orientace vietena
se vykona automaticky a nastroje se vyméni.

2. Kdyz specifikujete M06, automaticky se zastavi pfivod fezné
kapaliny; neni nutné specifikovat M09 pfed M06. Pokud je
nastaven parametr tak, aby fezna kapalina byla pfivadéna
automaticky, neni nutné po M06 specifikovat M08.

3. Provedte M06 s polohou os X, Y, a Z ve druhém nulovém bodé.

G91 G28 Z0 MO05; Navrat do nulového bodu stroje v ose Z a
zastaveni otacek vietena
G28 X0 YO0 BO; Navrat os X, Y a B do nulového bodu stroje
G30 X0 YO0 Z0; Navrat os X, Y a Z do druhého nulového bodu
stroje
MO06; Vyménény nastroj

4. PFinavratu os do druhého nulového bodu stroje se z divodu
bezpecnosti nejdfive ujistéte, Ze se vSechny osy vratily do
nulového bodu stroje.

5. Pokud je v nastrojovém vietenu upevnén soustruznicky nastroj, je
cyklus ATC odlisny od cyklu s upevnénym pohanénym nastrojem.

Q:J Podrobné informace o cyklu ATC naleznete v samostatném dilu
pFirugky “PRIRUCKA K UDRZBE”.

1.

If MOG6 is executed while the spindle is rotating, the spindle
orientation is automatically executed and the tools are changed.
When MO06 is specified, coolant discharge is automatically
stopped; it is not necessary to specify M09 before M06. If the
parameter is set so that the coolant is automatically discharged, it
is not necessary to specify M08 after M0O6.

Execute M06 with the X-, Y-, and Z-axes positioned at the second
zero point.

G91 G28 Z0 M05; Machine zero return of Z-axis and spindle stops
rotating

G28 X0 Y0 BO; Machine zero return of X-, Y-, and B-axes

G30 X0 YO Z0; Second zero return of X-, Y- and Z-axes

MO06; Tool changed

When returning the axes to the second zero points, be sure to
return all axes to the machine zero points in advance to ensure
safety.

When a turning tool is mounted in the tool spindle, the ATC cycle is
different from that when a rotary tool is mounted.

Q:J Details for the ATC cycle, refer to the separate volume, “MAIN-

TENANCE MANUAL”.
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1-6 M08 Zapnuti pfivodu fezné kapaliny, M09 Vypnuti pfivodu fezné kapaliny
M08 Coolant Discharge ON, M09 Coolant Discharge OFF
] pozNAMKA ] noTE
1. Neprovadéjte vyménu nastroje v okamziku, kdy je pfivadéna feznd 1. Do not carry out the tool change while coolant is discharged.
kapalina.
2. Pokud pfi automatickém provozu pouzivate chladici kapalinu, je 2. If coolant is used for automatic operation, make sure that the
nutné se ujistit, Ze nadrz fezné kapaliny je dostate¢né plna. coolant tank has sufficient volume of coolant.

@ Ovladani pfivodu fezné kapaliny pomoci tlagitek fezné kapaliny na @ Coolant discharge control using the coolant buttons on the

ovladacim panelu v kombinaci s pfikazem M08 je podrobné operation panel in combination with the M08 command is
vysvétleno nize: explained below:
Tla¢itko ovladani pfivodu fezné kapaliny @ [ON] (Zapnout) Coolant button @ [ON] (On)
Koéd M08 vykonan — Kontrolka v tladitku sviti & Rezna kapalina MO8 executed — Indicator in the button illuminated — Coolant
se privadi discharged
Tlac¢itko ovladani pfivodu fezné kapaliny |o= [OFF] (Vypnout) Coolant button [OFF] (Off)
Stisknutim tlagitka b&hem pfivodu fezné kapaliny — Pfivod fezné Pressing the button while coolant is being supplied — Coolant
kapaliny se zastavi discharge stopped
] pozNAMKA ] noTE
Je-li tla¢itko pFivodu fezné kapaliny |o=| [OFF] (Vypnout) stisknuto déle  If the coolant button |o=| [OFF] (Off) is pressed for one second or more
nez po dobu jedné vtefiny, pokud fezna kapalina neni vypousténa, while the coolant is not being discharged, the coolant button @ [ON]
zacne blikat tlagitko @ [ON] (Zapnout). V tomto stavu neni fezna (On) blinks. In this state, the coolant is not discharged even if M08 is
kapalina pfivadéna ani v pfipadé, Ze je vykonan pfikaz M08. Je-li executed. When the coolant button @ [ON] (On) is pressed again, the
tla¢itko pfivodu fezné kapaliny @ [ON] (Zapnout) stisknuto znovu, coolant button @ [ON] (On) stops blinking, and remains illuminated.
prestane tlacitko @ [ON] (Zapnout) blikat a zUstane rozsviceno.
Priklad: Example:
00001;
N1;
G90 GO0 G54 X0 YO0;
G43 Z30.0 H1 S400 T2 MO8;......cevvveeerrsuermrsnenisnnnnas Aktivuje pfivod fezné kapaliny. Starts coolant supply.
MO03;
MOO; ... e e s e e e Zastavi pfivod Fezné kapaliny. Stops coolant supply.

@ Obvykle je pfikaz M09 specifikovan @ Usually, M09 is specified before
pfed zastavenim otacek vietena. To stopping spindle rotation. This is to
slouzi k zastaveni pfivodu fezné spin off coolant from the tool by the
kapaliny z nastroje v dusledku rotation of the spindle.
otaceni vietena.

G991 G288 ZO MO5; ...t Navrat osy Z do nulové polohy Machine zero return of Z-axis and
stroje a vieteno se prestane otaCet. spindle stops rotating.

G28 XO YO BO; oo Navrat os X, Y a B do nulového Machine zero return of X-, Y-, and
bodu stroje. B-axes.

G300 XO YO ZO; oo Navrat do druhého nulového bodu  Second zero return of X-, Y-, and
osX,YaZ. Z-axes.

MO1;

MO6;

1-7 M19 Orientace vietena

M19 Spindle Orientation

Pfi upinani vyvrtavaci tyGe pouzivané ve vyvrtavacim cyklu When mounting a boring bar which is used in the G76 or G87
G76 nebo G87 do vietena se kdd M19 pouzije v rezimu MDI. boring cycle in the spindle, M19 is used in the MDI mode.

] PozNAMKA ] NoTE

Orientace vietena se automaticky provede v pfipadé vykonani cyklu Spindle orientation is automatically executed if tool change cycle (M06)
vymeény nastroje (M06) nebo pfedem nastaveného cyklu obrabéni or hole machining canned cycle (G76, G87) is executed. In this case,
otvord (G76, G87). V tomto pfipadé neni nutné v programu it is not necessary to specify M19 in a program.

specifikovat kod M19.
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1-8

M20 Automatické vypnuti napajeni
M20 Automatic Power Shutoff

J

POZNAMKA

] NoTE

1.

Tlacgitko |=| [APF] (Automatické vypnuti) na ovladacim panelu
ma stejnou funkci jako kéd M20. Kdyz tlacitko stisknete a funkce
automatického vypnuti napajeni je platna (kontrolka ve spinaci
sviti), napajeni se automaticky vypne pfi vykonani kédd M02 nebo
M30 v programu. Nastaveni parametrd stanovi, zda se napajeni
automaticky vypne pfi vykonani MOO nebo M01. Ve vychozim
nastaveni pfi expedici stroje z vyrobniho zavodu neni napajeni
vykonanim kédd MO0 nebo MO1 vypnuto.

1

[APF] (Automatic Power Shutoff) button on the operation
panel has the same function as M20. When the button is pressed
and the automatic power shutoff function is valid (the indicator in
the switch is illuminated), the power supply is automatically shut off
when M02 or M30 in the program is executed. Whether the power
is automatically shut off by execution of MOO or M01 is determined
by the parameter setting. For the default at shipping the machine,
the power is not shut off by the execution of MOO or M01.

2. Specifikujte M20 v bloku pfed blokem M30 a to proto, Ze blok M30 2. Specify M20 in a block preceding the M30 block because M30 has
ma funkci previjeni, ktera vas vrati do zahlavi programu. the rewind function to return to the program head.
3. Napdjeni neni vypnuto béhem: 3. Power is not shut off during:
» Cyklus APC (provedeni PC) * APC cycle (PC specifications)
* Cyklus ATC + ATC cycle
* Indexovani zasobniku * Magazine indexing
Po dokoné&eni vysSe uvedené operace se napajeni vypne. After the completion of the operation above, the power is shut off.
4. Hlavni spinac je pfepnut do polohy mezi [ON] a [OFF] po 4. The main power switch is placed in the position between [ON] and
automatickém vypnuti napajeni pomoci pfislusné funkce. [OFF] after the power supply is automatically shut off using the
Pfepnéte spinac nejprve do polohy [OFF] a pak do polohy [ON] a automatic power shutoff function. Place the main switch in the
znovu tak obnovte napajeni stroje. [OFF] position first and then place it in the [ON] position to turn on
the power supply again.
Priklad: Example:
00001;
N1;
N2;
" 72 T Pokud se vykona pfikaz M20, If the M20 command is executed,
napajeni je vypnuto automaticky. power supply is automatically shut
Protoze je zadano lomitko “/”, bude off. Since the slash “/” code is
vykonavani tohoto bloku entered, execution of this block is as
nasledujici: follows:
» Pokud je aktivovano tlagitko « If the block delete is activated:
odstranéni bloku: M20 is ignored, and M30
M20 se ignoruje a pfikaz M30 v command in the next block is
nasledujicim bloku se vykona. executed.
» Pokud je deaktivovano tlacitko « If the block delete button is
odstranéni bloku: inactivated:
M20 se vykona a napajeni je M20 is executed, and the power
automaticky vypnuto. supply is automatically shut off.
M3B0; e Ukon¢i vykonavani programu a Ends the program execution and
zastavi stroj. stops the machine.
Ridici systém NC se resetuje a The NC is reset and the cursor
kurzor se vrati do zahlavi programu returns to the head of the program
(O0001). (00001).
1-9 M33 Cyklus ulozeni nastroje

M33 Tool Storing Cycle

M33 se pouziva pro navrat nastroje upnutého do vietena do
prazdné upinaci nastrojové pozice v zadsobniku a ma stejny
ucinek, jako nize uvedeny program:

TO;

MO6;

(] PozNAMKA

M33 is used to return the tool mounted in the spindle to an
empty pot in the magazine, having the same effect as the
program below:

TO;

MO6;

] noTE

1. Provedte M33 s polohou os X, Y, a Z ve druhém nulovém bodé.

1. Execute M33 with the X-, Y-, and Z-axes positioned at the second
zero point.
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2. P¥inavratu os do druhého nulového bodu stroje se z diivodu
bezpeclnosti nejdfive ujistéte, Ze se vSechny osy vratily do
nulového bodu stroje.

Priklad:
00001;
N1;

G991 G28 ZO MOS; ...

2. When returning the axes to the second zero points, be sure to
return all axes to the machine zero points in advance to ensure
safety.

Example:

Zastavi vieteno po navratu stroje do Stops the spindle after the machine
nulového bodu v ose Z.

zero point return of the Z-axis.

G28 XO YO BO; ..o Navrat os X, Y a B do nulového Machine zero return of X-, Y-, and
bodu stroje. B-axes.

G300 XO YO ZO; ..o Navrat do druhého nulového bodu  Second zero return of X-, Y-, and
osX,YaZ. Z-axes.

MO1;

M33; . r e rr e e e Stanovi cyklus uloZeni nastroje. Specifies the tool storing cycle.

M30;

110 M48 ZruSeni vyrazeni posuvu VYPNUTO, M49 ZruSeni vyfazeni posuvu ZAPNUTO

M48 Feedrate Override Cancel OFF, M49 Feedrate Override Cancel ON

Nastaveni funkce vyfazeni (potlaceni) pro posuv pfi obrabéni
béhem automatického provozu se rusi po vykonani pfikazu
M49. V tomto rezimu je posuv v ose stroje pevny na hodnoté
naprogramované kédem F. Proto i pokud nastaveni spinace
[OVERRIDE] (Korekce rychlosti posuvu) na ovladacim
panelu nebude v poloze 100%, pfedpoklada se, Ze jeho
hodnota je 100%. P¥i testovacim obrabéni je mozné prikaz
M48 zadat v programu tak, aby rychlost posuvu mohla byt
nastavena na optimalni hodnotu. Po stanoveni optimalni
rychlosti posuvu Ize v programu zadat pfikaz M49 tak, aby bylo
mozné provadét hromadnou vyroby pomoci pevné
nastavenych hodnot rychlosti posuvu.

/\ UPOZORNENI

V tomto rezimu nelze skute¢nou rychlost posuvu nastavit
na vyssi hodnotu, nez jakou ma naprogramovana rychlost
posuvu. Je vSak nemozné snizit posuv naprogramovany
pomoci F s vyuzitim spinace vyirazeni posuvu béhem
obrabéni, a to i v pfipadé, ze naprogramovany posuv je
znatelné prilis velky.

] PoznAMKA

The override setting for cutting feedrate during automatic
operation is canceled when M49 is executed. In this mode,
axis feedrate is fixed to the one programmed by the F code.
Therefore, even if the [OVERRIDE] (Feedrate Override)
switch on the operation panel is not set 100%, it is assumed to
be set 100%. In a test cutting, M48 may be specified in a
program so that cutting feedrate can be adjusted to the
optimum one. After determining the optimum feedrate, M49
may be specified in a program so that mass production can be
executed by using the fixed rates.

/\ cAUTION

. ________________________________________________________________________|
In this mode, the actual feedrate cannot be set faster than
the programmed feedrate. However, it is impossible to
lower the feedrate programmed by F using the feedrate
override switch during the machining even if the
programmed feedrate appears to be too fast.

] NoTE

1. Béhem zavitovani (fezani zavitu zavitnikem) musi byt rychlost
posuvu konstantni. Funkce vyfazeni posuvu je automaticky
ignorovana v pfipadé, Ze je vykonana operace zavitovani volana
kédem G. Proto neni nutné specifikovat pfikazy M48 a M49
vV programu pro operaci fezani zavitu zavitnikem.

2. Prikazy M48 a M49 nejsou platné pro rychloposuv. Proto je
tlacitko vyfazeni rychloposuvu aktivni i v pfipadé, Ze je platny
pfikaz M49.

Priklad:
Obrabéni ¢ela pomoci €elni frézy o prdméru 100 mm.

1. During tapping, feedrate must be kept constant. The override
function is automatically ignored if the G code calling the tapping is
executed. Therefore, it is not necessary to specify M48 and M49 in
a program for the tapping.

2. M48 and M49 are not valid for rapid traverse operation. Therefore,
the rapid traverse rate override button is operative while M49 is
executed.

Example:
Machining the face using a 100 mm diameter face milling
cutter.
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] PoznNAMKA ] NoTE

Nasledujici program je vykonan v pfipadé, Ze tlaCitko [BDT] The following program is executed while the [BDT] (Block Delete)
(Smazani bloku) na ovladacim panelu je nastaveno do polohy button on the operation panel is set OFF.
VYPNUTO.

+Y

A
-100 é 100

-80

00001;

N1;

G90 GO0 G54 X-160.0 Y=40.0; ..ccevvvvivrereiirennnen. ®

G43 Z30.0 H1 S400 T2;

MO03;

GO01 Z0 F500;

L T S Deaktivace vyfazeni fezného Make the override for cutting feed
posuvu. | kdyz je zadano lomitko “/ invalid. Although the slash “/” code
", kéd M49 je vykonan, vyfazeni is entered, M49 is executed, the
fezného posuvu je deaktivovano a  override for cutting feed is made
bloky jsou poté vykonany se 100% invalid and the blocks thereafter are
rychlosti posuvu, protozZe spinac executed with 100% feedrate,
odstranéni bloku na ovladacim because the block delete switch on
panelu je v poloze VYPNUTO. the operation panel is OFF.

X160.0 F200; .ooiiiiiiieeeeecieee e @®—®@ Rychlost posuvu jej pevné The feedrate is fixed at 200 mm/
nastavena na 200 mm/min. min.

Y40.0 F500; ..uoiiiiiiiiiieeeceeee e @—® Rychlost posuvu jej pevné The feedrate is fixed at 500 mm/
nastavena na 500 mm/min. min.

X=160.0 F200; ....ooviiiiiiieeiieee e (®—@ Rychlost posuvu jej pevné The feedrate is fixed at 200 mm/
nastavena na 200 mm/min. min.

L Aktivace vyfazeni fezného posuvu. Makes the override for cutting feed
Po tomto pfikazu je spina€ vyfazeni valid.
rychlosti posuvu na ovladacim After this command, the feedrate
panelu aktivovan. override switch on the operation

panel is valid.
1-11 M51 Spusténi profukovani vzduchem, M59 Zastaveni profukovani vzduchem
M51 Air Blow Start, M59 Air Blow Stop
Profouknuti vzduchem se pouziva pro odfouknuti a odvod Air blow is used to blow off and discharge chips accumulated

tfisek nashromazdénych na povrchu nebo v drazkach obrobku  on the surface or groove of the workpiece during machining.
béhem obrabéni.

1-12 M53 Spusténi profukovani snimace vzduchem, M58 Zastaveni profukovani snimac¢e vzduchem
(volitelné)
M53 Sensor Air Blow Start, M58 Sensor Air Blow Stop (Option)

Kody se pouzivaji pro odstranéni tfisek ze Spi¢ek dotykové The codes are used for removing chips from the tips of the
sondy upevnéné na stole a to jejich odfouknutim pomoci table mounted touch sensor by blowing them away with
stlaeného vzduchu. compressed air.
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1-13

M55 Vypousténi olejové mlhy zapnuto, M09 Vypousténi olejové mlhy vypnuto (volitelné)

M55 Oil Mist Discharge ON, M09 Oil Mist Discharge OFF (Option)

] PoznAMKA

] NoTE

Davkovani oleje nelze zastavit stisknutim tlacitka Fezné kapaliny
[OFF] (Vypnout) na ovladacim panelu.

Qil shot cannot be stopped by pressing the coolant button [OFF]
(Off) on the operation panel.

1-14

M70 Udava stav pocitadla obrobkt a celkového pocitadla (volitelné)

M70 Specifies Counting of Work Counter and Total Counter (Option)

Pfi kazdém nacteni pfikazu M70 zapsaného v programu se
aktualni hodnota PC pocitadla obrobk( zvysi o “1”.

PFi pouzivani pocitadla obrobk( nastavte poZadovany pocet
opakovani cyklu pro pfednastavenou hodnotu pfed zapocetim
provozu.

Predpokladejme, Ze pro pocitadlo obrobku nastavite “100” jako
prednastavenou hodnotu. Pokud pfikaz M70 bude vykonan
100x v rdmci opakovaného vykonani programu, vznikne stav
zablokovani pocatku cyklu nebo se aktivuje funkce odstranéni
bloku podle vasi volby.

] PozNAMKA

Each time the M70 command written in a program is read, the
current value of the PC work counter increases “1”.

When using the work counter, set the required number of cycle
repetitions for preset value before starting the operation.

Suppose “100” is set for preset value of the work counter. If
the M70 command is executed 100 times as the program is
executed repeatedly, the cycle start interlock state is
established or the block delete function becomes valid
according to your selection.

] NoTE

1. K zajisténi spolehlivé funkce pocitadla obrobku specifikujte M70 v
zahlavi programd, které jsou vykonavany opakované.

2. Nastavte vybranou funkci pocitadla obrobkd parametrem PC K9.5.

3. Pocitadlo obrobkl se pouziva pro funkci spravy zivotnosti nastroje
a také pro fizeni poctu dokonéenych obrobkl. Ve srovnani
s pocitadlem obrobku se pocitadlo celkového poc&tu obrobku
pouziva pouze k nacitani Cisel.
@ Vzajemné odliSnosti mezi stavem zablokovaného startu cyklu a
stavem aktivovaného odstranéni bloku jsou vysvétleny nize.
o Stav zablokovaného startu cyklu
Pokud byl pfikaz M70 vykonan v pfedvoleném poctu opakovani,
je start cyklu automatického provozu vypnut.
Jinymi slovy, program neni spustén ani v pfipadé, Ze je stisknuto
tlacitko |i [START] (Zacatek).
o Stav platného odstranéni bloku
Funkce odstranéni bloku je neplatna do chvile, nez se pfikaz
M70 vykond v pfedem stanoveném poctu opakovani. Jakmile
pocitadlo dopocita ke stanovené hodnoté, funkce odstranéni
bloku se aktivuje.
m Podrobné informace o funkci odstranéni bloku naleznete
v samostatném dilu pfiruéky PROVOZNI PRIRUCKA
v Gasti “Znaky a symboly”.

Priklad:
Programovani pomoci M70 (1)
Nastavte pocitadlo obrobku tak, aby se vytvofil stav
zablokovani spusténi cyklu pfi dosazeni pfednastavené
hodnoty a pak nastavte “100” pro pfednastavenou hodnotu
pocitadla obrobkd.

O1;

Udaj o napoé&itaném poétu
obrobenych obrobku se zvysi o “1”

1. To ensure that the work counter counts up reliably, specify M70 at
the head of programs that are executed repeatedly.

Set the selected work counter function at PC parameter K9.5.

3. The work counter is 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.

@ How the cycle start interlock state and the block delete valid state

differ from each other is explained below.

e Cycle start interlocked state
When the M70 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
[START] (Start) button is pressed.

o Block delete valid state
The block delete function is invalid until the M70 command is
executed by the preset number of times. After the count-up of
the counter, the block delete function becomes valid.

m For details of the block delete function, refer to separate
volume OPERATION MANUAL “Signs and Symbols”.

Example:
Programming using M70 (1)
Set the work counter to establish the cycle start interlock
state when it reaches the preset value and then set “100” for
preset value of the work counter.

The count data of the number of
machined workpieces increases “1”

vzdy po kazdém vykonani programu each time program O1 is executed.

O1.
N1;
G90 GO0 G54 X0 YO0;

Program obrabéni

G80;
G91 Z0 M05;

Machining program
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Priklad:
Programovani pomoci M70 (2)

Nastavte pocitadlo obrobku tak, aby se aktivovala funkce
odstranéni bloku pfi dosazeni pfednastavené hodnoty a poté
nastavte “100” jako pfednastavenou hodnotu pro pocitadlo

Jakmile se kurzor vrati na po¢atek
programu po 100 nasobném
vykonani programu O1, nelze
program spustit, ani kdyz stisknete
spina¢ [ [START] (Zaéatek) (start
cyklu). (PFi pouziti pocitadla
obrobki.)

Of1;
M70;
M30;

Example:

When the cursor has returned to the
start of the program after executing
program O1 100 times, the program
does not start even if the
[START] (Start) button is pressed.
(When using the work counter.)

Programming using M70 (2)

Set the work counter to validate the block delete function
when it reaches the preset value and then set “100” for
preset value of the work counter.

obrobkd.
01;
M70;
: 1-99 100
/M99;
M30;

0o1;

M70; e rc e e e e e e s s nne e e e e nne e e e mnn s Udaj o napoéitaném poétu The count data of the number of
obrobenych obrobku se zvy$i o “1”  machined workpieces increases “1”
vzdy po kazdém vykonani programu each time program O1 is executed.
o1.

: Program obrabéni Machining program

IMOO; e Do chvile, nez se program O1 Until the program O1 is executed
vykona 100krat, funkce odstranéni 100 times, the block delete function
bloku nebude aktivni a vykona se is invalid and the “M99;” block is
blok “M99;”. executed.

Kurzor se vrati k bloku “O1;” v The cursor returns to block “O1;” at
zahlavi programu a vykonavani the head of the program and
programu pak pokracuje. (Pfi program execution continues.
pouziti pocitadla obrobkd.) (When using the work counter.)
Q:J Informace o funkci kodu M99, viz Q:J For the function of M99 code, refer
také “M98/M198 Volani to “M98/M198 Sub-Program Call,
podprogramu, M99 Konec volani M99 Sub-Program End”
podprogramu” (strana 150) (page 150)
PFi 100. vykonavani programu je In the execution of the program at
funkce mazani bloku aktivovana a  the 100th time, the block delete
blok “M30;” je vykonan vynechanim function is made valid and the
bloku “M99;”. “M30;” block is executed by skipping
the “M99;” block.
M30;
1-15 M73, M74, M75, M76 Zapnuti/vypnuti zrcadlového obrazu

M73, M74, M75, M76 Mirror Image ON/OFF

Pokud existuje tvar vykazujici vzajemnou symetrii v referenci k
ose X nebo Y nebo ose s nimi rovnobézné, program pro jeden
tvar muze vytvofit druhy pomoci funkce zrcadlového obrazu.

When there are graphics which are symmetric with each other
in reference to the X- or Y-axis or an axis parallel to them, a
program for one of the graphics can create the other one using
the mirror image function.
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<Osa symetrie: osa X>

M73; . VYPNUTI zrcadlového obrazu (osa Y)

M74; ..., ZAPNUTI zrcadlového obrazu (osa Y)
<Osa symetrie: osa Y>

M75; ., VYPNUTI zrcadlového obrazu (osa X)

M76;...ccceeeeeeeeeereeeee ZAPNUTI zrcadlového obrazu (osa X)

M74 (Zrcadlovy obraz je
pouzit ve smeéru
e) osyY.)
M74 (Mirror Image is
Applied in Y-Axis
Direction.)

+Y

+X

/\ UPOZORNENI

Pri specifikovani prikazi M73 az M76 presunte obrabéci
nastroj nejprve do osy symetrie. Pokud jsou prikazy M73
az M76 specifikovany v dobé, kdy obrabéci nastroj neni
umistén v ose symetrie, souradnicovy systém pouzity pro
vykonani nasledujiciho programu se presune.

[Stiet fezného nastroje nebo drzaku nastroje s obrobkem
nebo upinacim pfipravkem/Poskozeni stroje]

Priklad:
Obrabéni otvoru v 16 pozicich (A az P).

A OO0 A&

<Axis of symmetry: X-axis>

Mirror image (Y-axis) OFF
Mirror image (Y-axis) ON
<Axis of symmetry: Y-axis>

Mirror image (X-axis) OFF
Mirror image (X-axis) ON

M76 (Zrcadlovy obraz je
+Y pouzit ve sméru
osy X.)
M76 (Mirror Image is

Applied in X-Axis
Direction.)

50 @ D

> +X

/\ cAUTION

When specifying the M73 to M76 commands, move the
cutting tool to the axis of symmetry first. If the M73 to M76
commands are specified while the cutting tool is not
positioned at the axis of symmetry, the coordinate system
used for executing the following program is shifted.
[Interference of the cutting tool or tool holder with the
workpiece or fixture/Machine damage]

Example:
Hole machining at 16 positions (A to P).

ec
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Nejprve se vytvofi podprogram (O0002) pro pozice otvord A First, the sub-program (O0002) is created for the hole
azD. positions A to D.

Podprogram (00002)
Sub-program (00002)
00002;

X20.0 Y15.0;

X55.0;

Y50.0;

X20.0;

M99;

Pak je vykonan cyklus obrabéni otvoru v bodech A az P Then, the hole machining cycle is performed at A to P using
pomoci hlavniho programu (O0001). the main program (O0001).

Hlavni program (00001)
Main Program (00001)

00001;
G90 G99 G81 Z-3.0 R3.0 F8O KO; ....coevvveeeeeeee Specifikuje cyklus bodového vrtani  Specifies the spot drilling cycle
(G81). (G81).
] poznNAMKA J noTE
Protoze je specifikovan kéd KO, cyklus  Since KO is specified, the spot drilling
bodového vrtani zde neni vykonan. cycle is not carried out here.
MOB P2; ..o Vola se podprogram (00002) a Calls the sub-program (00002) to
vykona se kéd G81 v bodech Aaz execute G81 at A to D.
D.
N A~D
@@ ~—— 0
e —> 0
> 4X
GO0 XO; ettt Obrabéci nastroj se pfesune do osy Moves the cutting tool to the
symetrie, Y. symmetry axis, Y-axis.
M76; ... eeeeeerccre e e e e nee e s s ssmne e s e mmne e e e e s mnn e e e s Vola rezim ZAPNUTI zrcadlového  Calls the mirror image (X-axis) ON
obrazu (osa X). mode.
G81Z-3.0 R3.OKO; .cciueieeeiieeeeie e Specifikuje kod G81. Specifies G81.
MOB P2; ..ot Vola se podprogram (00002) a Calls the sub-program (00002) to
vykona se kéd G81 v bodech E az  execute G81 at E to H.
H. The mirror image ON for the X-axis.

Zapnuti funkce zrcadlového obrazu
pro osu X.
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E~H %
e — 0
O~—0
» +X
Y 0 et Obrabéci nastroj se pfesune do osy Moves the cutting tool to the
symetrie, X. symmetry axis, X-axis.

M74; ...t Vola rezim ZAPNUTI zrcadlového  Calls the mirror image (Y-axis) ON

obrazu (osa Y).

Specifikuje kod G81.

Vola se podprogram (0O0002) a
vykona se kdéd G81 v bodech | az L.

Zrcadlovy obraz je ZAPNUT pro osu
Xay.

+Y

O<——@©0

o

o—0

Obrabéci nastroj se pfesune do osy
symetrie, Y.

Vola rezim VYPNUTI zrcadlového
obrazu (osa X).

Specifikuje kod G81.

Vola se podprogram (O0002) a
vykona se kéd G81 v bodech M az
P.

Vypnuti funkce zrcadlového obrazu
pro osu X a zapnuti pro osu Y.

—
M~ P

Obrabéci nastroj se pfesune do osy
symetrie, X.

Vola rezim VYPNUTI zrcadlového
obrazu (osa Y).

Na konci programu je zrcadlovy
obraz vypnut pro ob& osy X a Y.

mode.
Specifies G81.

Calls the sub-program (00002) to
execute G81 atlto L.

The mirror image is ON for the X-
and Y-axes.

Moves the cutting tool to the
symmetry axis, Y-axis.

Calls the mirror image (X-axis) OFF
mode.

Specifies G81.

Calls the sub-program (00002) to
execute G81 atM to P.

The mirror image is OFF for the
X-axis and ON for the Y-axis.

Moves the cutting tool to the
symmetry axis, X-axis.

Calls the mirror image (Y-axis) OFF
mode.

At the end of a program, the mirror
image is off for both of the X- and
Y-axes.
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1-16
(volitelné)

MB80 Privod Fezné kapaliny pro sprchovani, M81 Zastaveni privodu fezné kapaliny pro sprchovani

M80 Shower Coolant Supply, M81 Shower Coolant Supply Stop (Option)

(] PozNAMKA

] noTE

Sprchovani feznou kapalinu nelze zastavit stisknutim tlacitka fezné
kapaliny [o=| [OFF] (Vypnout) na ovladacim panelu.

The shower coolant cannot be stopped by pressing the coolant button
[OFF] (Off) on the operation panel.

117
(volitelné)

M88 Ptivod fezné kapaliny vietenem ZAPNUTY, M89 Privod fezné kapaliny vietenem VYPNUTY

M88 Through-Spindle Coolant ON, M89 Through-Spindle Coolant OFF (Option)

(] PozNAMKA

] noTE

Sprchovani feznou kapalinu nelze zastavit stisknutim tlacitka || [OFF]
(Vypnout) fezné kapaliny na ovladacim panelu.

The through-spindle coolant cannot be stopped by pressing the
coolant button [OFF] (Off) on the operation panel.

Zména vystupniho tlaku pfrivodu fezné kapaliny
vietenem (Pouze specifikace Knoll)

Changing the Discharge Pressure of the
Through-Spindle Coolant (Knoll Specifications Only)

Vystupni tlak pfivodu fezné kapaliny vietenem se mize ménit
v 8 krocich zadanim nize uvedenych kodua M.

M270; ... Uroveri vypoustéciho tlaku chladiva 0
M271; e Uroveri vypoustéciho tlaku chladiva 1
M272; ..., Uroveni vypoustéciho tlaku chladiva 2
M273; ... Uroveri vypoustéciho tlaku chladiva 3
M274; ..., Uroveri vypoustéciho tlaku chladiva 4
M275; ..., Uroveri vypoustéciho tlaku chladiva 5
M276; ..o Uroveri vypoustéciho tlaku chladiva 6
M277; ..o, Uroveri vypoustéciho tlaku chladiva 7

@ Vzajemny vztah mezi kddy M ke zméné vypoustéciho tlaku fezné
kapaliny a signaly ke zméné tlaku je uveden v dalSim textu.

The discharge pressure of the through-spindle coolant can be
changed in 8 steps by specifying the M codes below.

Coolant discharge pressure level 0
Coolant discharge pressure level 1
Coolant discharge pressure level 2
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
@, The relationship between the M codes for changing the coolant

discharge pressure and the signals for changing the pressure is
indicated below.

M270 M271 M272 M273 M274 M275 M276 M277
wisuent ot eménytok IR
s ot eyt IR EEE
et o o o [0

m Podrobnéjsi informace o I/F specifikacich viz také schémata
elektrického zapojeni stroje a provozni pfirucka jednotky
privodu fezné kapaliny vietenem dodané spolec¢nosti Knoll.

<Souvisejici parametr PC>

m For I/F specifications, refer to circuit diagrams for the machine
and the instruction manual for the through-spindle coolant unit
provided by Knoll.

<Related PC Parameter>

Cislo parametru Nastavena Popis Description
Parameter Number hodnota
Set Value
1 Stav vystupniho signalu zmény tlaku je The state of the pressure change output
ulozen do paméti. is memorized.
D71.0
0 Stav vystupniho signalu zmény tlaku neni | The state of the pressure change output
ulozen do paméti. is not memorized.
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Cislo parametru Nastavena Popis Description
Parameter Number hodnota
Set Value
1 Alarm 1 pfivodu fezné kapaliny vietenem | Through-spindle coolant alarm 1 is not
neni zobrazen. displayed.
D71.1
0 Alarm 1 pfivodu fezné kapaliny vietenem | Through-spindle coolant alarm 1 is
je zobrazen. displayed.
1 Alarm 2 pfivodu fezné kapaliny vietenem | Through-spindle coolant alarm 2 is not
neni zobrazen. displayed.
D71.2
0 Alarm 2 pfivodu fezné kapaliny vietenem | Through-spindle coolant alarm 2 is
je zobrazen. displayed.
1 Alarm 3 pfivodu fezné kapaliny vietenem | Through-spindle coolant alarm 3 is not
neni zobrazen. displayed.
D71.3
0 Alarm 3 pfivodu fezné kapaliny vietenem | Through-spindle coolant alarm 3 is
je zobrazen. displayed.
1 Alarm 4 pfivodu fezné kapaliny vietenem | Through-spindle coolant alarm 4 is not
neni zobrazen. displayed.
D71.4
0 Alarm 4 pfivodu fezné kapaliny vietenem | Through-spindle coolant alarm 4 is
je zobrazen. displayed.
1 Alarm 5 pfivodu fezné kapaliny vietenem | Through-spindle coolant alarm 5 is not
neni zobrazen. displayed.
D71.5
0 Alarm 5 pfivodu fezné kapaliny vietenem | Through-spindle coolant alarm 5 is
je zobrazen. displayed.
1 Alarm 6 pfivodu fezné kapaliny vietenem | Through-spindle coolant alarm 6 is not
neni zobrazen. displayed.
D71.6
0 Alarm 6 pfivodu fezné kapaliny vietenem | Through-spindle coolant alarm 6 is
je zobrazen. displayed.
1 Alarm 7 pfivodu fezné kapaliny vietenem | Through-spindle coolant alarm 7 is not
neni zobrazen. displayed.
D71.7
0 Alarm 7 pfivodu fezné kapaliny vietenem | Through-spindle coolant alarm 7 is
je zobrazen. displayed.

1-18

M90 Rezim souéasného provozu nastrojového vietena/soustruznického vietena ZAPNUTY,

M91 Rezim souéasného provozu nastrojového vietena/soustruznického vietena VYPNUTY
M90 Tool-Spindle/Turning Spindle Simultaneous Operation Mode ON,
M91 Tool-Spindle/Turning Spindle Simultaneous Operation Mode OFF
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Pfikaz M90 se pouziva pro souc¢asné roztoceni
soustruznického vietena a nastrojového vietena pro obrobeni
otvoru ve stfedu soustruznického vfietena (obrobku) vhodnou
feznou rychlosti v pfipadé, Zze potfebnou feznou rychlost nelze
dosahnout pouhym otacenim soustruznického vietena nebo
nastrojového vfetena.

Smér otaceni nastrojového vietena zménte pomoci nize
uvedenych parametr(.

K26.5 = 0: nastrojove vieteno se vzdy otaci normalnim
smérem

K26.5 = 1: nastrojové vieteno se vzdy otaci opaénym smérem

Smér otaceni soustruznického vietena zménte zadanim M203/
M204.

vietena

M205; .. Zastaveni nastrojového vietena/
soustruznického vretena

MO e Rezim sou€asného provozu néastrojového
vietena/soustruznického vietena VYPNUTY

M303; e Rezim soustruzeni VYPNUTY

(] PozNAMKA

Rezim soustruzeni ZAPNUTY

Rezim sou€asného provozu néastrojového
vietena/soustruznického vietena ZAPNUTY,
zadavani rychlosti ota¢eni nastrojového

Spusténi soustruznického vietena
v normalnim (obraceném) sméru a zadavani
rychlosti otaceni soustruznického vietena

The M90 command is used to rotate the turning spindle and the
tool-spindle simultaneously to machine a hole at the center of
the turning spindle (center of the workpiece) at an appropriate
cutting speed if the necessary cutting speed cannot be
obtained by rotating only the turning spindle or the tool-spindle.

Switch the direction of rotation of the tool-spindle with the
parameters below.

K26.5 = 0: The tool-spindle always rotates in the normal
direction

K26.5 = 1: The tool-spindle always rotates in the reverse
direction

Switch the direction of rotation of the turning spindle by
specifying M203/M204.

Turning mode ON

Tool-spindle/turning spindle simultaneous
operation mode ON, specifying the rotation
speed of the tool-spindle

Turning spindle start in the normal (reverse)
direction and specifying the rotation speed
of the turning spindle

Tool-spindle/turning spindle stop

Tool-spindle/turning spindle simultaneous
operation mode OFF

Turning mode OFF

] noTE

1. Rychlost posuvu pohanéného nastroje stanovte na zakladé souctu
otacek soustruznického vietena a otacek nastrojového vietena.

2. Blok, ve kterém je specifikovan pfikaz M90, musi vzdy obsahovat
pfikaz k zadani otaCek vietena pohanéného nastroje. Pokud
nejsou otacky nastrojového vietena zadany v bloku, kde je zadan
ptikaz M90, pouziji se pro nastrojové vieteno otacky zadané pred
blokem, kde je specifikovan pfikaz M90.

3. Zastavte soustruznické vieteno a nastrojoveé vieteno specifikaci
pfikazu M205 pred specifikaci pfikazu M91. Pokud je pfikaz M91
zadan v situaci, kdy neni soustruznické vieteno a nastrojové
vieteno zastaveno, stroj se zastavi a zobrazi na obrazovce
chybové hlaseni (EX1424).

Priklad:

00001;

N1;

G49;

G92 S500;

M303; e Rezim soustruzeni VYPNUTY
MBO; .. Uvolnéni osy B

G00 G90 G56 BO ;

MB8; .o Upnuti osy B

GIB M1 e Uvolnéni osy C

G43.7 X0 YO0 Z200.0 H15 M08 ; ..... Najezd do polohy Z200.0
M304; .. Rezim soustruzeni ZAPNUTY
M90 S3000; ..cccirieeeeeiiee e RezZim sou€asného provozu nastrojového

vFetena/soustruZnického vietena ZAPNUTY
Nastaveni ota¢ek nastrojového vietena na

3000 min~"

1. Determine the feedrate of the rotary tool based on the sum of the
turning spindle speed and the tool-spindle speed.

2. The block where the M90 command is specified must always
contain the tool-spindle speed command. If the tool-spindle speed
is not specified in the block where M90 is specified, the rotation
speed specified before the block where M90 is specified is applied
to the tool-spindle.

3. Stop the turning spindle and the tool-spindle by specifying the
M205 command before specifying the M91 command. If the M91
command is specified when the turning spindle and tool-spindle
are not stopped, the machine stops with an alarm message
(EX1424) displayed on the screen.

Example:

Turning mode OFF
B-axis unclamp

B-axis clamp

C-axis unclamp
Positioning at Z200.0
Turning mode ON

Tool-spindle/turning spindle simultaneous
operation mode ON

Setting the tool-spindle rotation speed at
3000 min~’
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G97 S500 M203; ..ovveveeeeeeeeeeeeeeene Spusténi soustruznického vietena
v normalnim sméru rychlosti 500 min‘1,
spusténi nastrojového vietena rychlosti

3000 min™"
] pozNAMKA

Smér otaceni nastrojového vietena se fidi podle
nastaveni v parametru K26.5.

Z10.0; oo Najezd do polohy Z10.0
G95 G01Z-10.0F0.3; ..ceeerrreee. Specifikace posuvu za otacku
G00 210.0;

GO00 G91 G28 Z0 M205; Zastaveni nastrojového vietena/

soustruznického vietena

Turning spindle start in the normal direction
at 500 min‘1, tool-spindle start at 3000 min~"

] noTE

The direction of rotation of the tool-spindle follows
the setting of parameter K26.5.

Positioning at Z10.0
Specifying the feed per revolution

Tool-spindle/turning spindle stop

MOT; e Rezim sou€asného provozu nastrojového Tool-spindle/turning spindle simultaneous
vietena/soustruZnického vietena VYPNUTY operation mode OFF

M3O03; e Rezim soustruzeni VYPNUTY Turning mode OFF

MBO; ..o Uvolnéni osy B B-axis unclamp

119 M98/M198 Volani podprogramu, M99 Konec volani podprogramu

M98/M198 Sub-Program Call, M99 Sub-Program End

Pouziti pfikaza M98 a M99

Using M98 and M99 Commands

Specifikovanim pfikazu M98 v programu v paméti NC systému
nebo externim zafizeni I/O Ize volat program v paméti NC jako
podprogram. Specifikovanim pfikazu M99 v podprogramu
vracite sekvenci do pfedchoziho programu.

Priklad:
Programovani pomoci M98 a M99

By specifying the M98 command in the program in NC memory
or an external 1/0 device, a program in NC memory can be
called as a sub-program. Specifying the M99 command in the
sub-program returns the sequence to the previous program.

Example:
Programming using M98 and M99

Hlavni program*1 Podprogram*2
Main program*1 Sub-program*2
00002, / 00001;
M98 P0001; E

; M99;

)

] PozNAMKA

] NoTE

*1  Hlavni program je ulozen v paméti NC systému nebo externiho
zafizeni /0. Pfi pouziti externiho zafizeni I/O zvolte rezim TAPE.
*2  Podprogram se ulozi do paméti NC.

m Podrobnosti o zafizenich I/O naleznete v “PouZziti pfikaz M198
a M99” (strana 155)

M98 P_Q_;
e MO8B....oiiei e Vola podprogram.
P Specifikuje Cislo podprogramu.
QL e

] PozNAMKA

Specifikuje porfadové &islo v podprogramu

*1  The main program is stored in NC memory or an external 1/0
device. Select the TAPE mode when using an external I/O
device.

*2  The sub-program is stored in NC memory.

m For details of 1/0O devices, refer to “Using M198 and M99 Com-
mands” (page 155)

Calls a sub-program.
Specifies a sub-program number.

Specifies the sequence number in the
sub-program

] NoTE

1. Pokud &islo programu specifikované adresou P neni nalezeno,
zobrazi se na obrazovce chybové hlaseni (PS0078).

2. Pokud nejsou specifikované adresy P a Q, zobrazi se na
obrazovce vystrazna zprava (PS0076).

1. If the program number specified by address P is not found, an
alarm message (PS0078) is displayed on the screen.

2. If both addresses P and Q are not specified, an alarm message
(PS0076) is displayed on the screen.
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1. Pokud adresu P vynechate, program preskoci k pofadovému
Cislo, které je specifikovano ptikazem H ve stejném programu,
ve kterém je specifikovan pfikaz M98.

Pokud adresu Q vynechate, podprogram specifikovany
adresou P je zavolan a volany podprogram je vykonan od
pocatku.

pfedchoziho programu.

vynechat).

] PoznNAMKA

Specifikuje navrat z podprogram do

Specifikuje pofadové &islo navratu (I1ze

. If address P is omitted, the program jumps to the sequence

number specified by the H command in the same program in
which the M98 command is specified.

If address Q is omitted, the sub-program specified by address
P is called and the called sub-program is executed from the
beginning.

Specifies a return from the sub-program to
the previous program.

Specifies the return sequence number (can
be omitted).

] NoTE

1. Pokud poradové Cislo programu specifikované adresou P neni
nalezeno, zobrazi se na obrazovce chybové hlaseni (PS0060).

Pokud je adresa P zadana, hleda se pofadové &islo pro navrat,
coz néjakou dobu trva. Proto je toto nutné pfi specifikovani adresy
P ponechat ¢as nutny pro hledani.

1. Pokud je adresa P vynechana, sekvence se vrati k bloku vedle
toho bloku, ve kterém bylo volani podprogramu specifikovano.
Kdyz je pfikaz M99 specifikovan v hlavnim programu,
sekvence se vrati k poradovému ¢islu specifikovanému
adresou P.

Pokud je adresa P vynechana, sekvence se pfesune na
pocatek hlavniho programu a vykonani programu se opakuje.

2.

1. If the sequence number specified by address P is not found, an
alarm message (PS0060) is displayed on the screen.

If address P is specified, the return sequence number is searched

for, which may take some time. Therefore, when specifying

address P, allow for the time that might be taken for searching.

1.

2.

If address P is omitted, the sequence returns to the block next
to the block in which the sub-program call was specified.

When the M99 command is specified in the main program, the
sequence returns to the sequence number specified by
address P.

If address P is omitted, the sequence rewinds the main
program to the top, and execution of the program is repeated.

Vnorovani a opakovani volani podprogramu

Nesting and Repeating Sub-Program Calls

Kdyz opakované provadite stejné obrabéni (pozice obrabéni,

charakter), opakované obrabéna soucast mlze byt ulozena do
paméti NC jako podprogram. V hlavnim programu by mélo byt
uvedeno cCislo podprogramu a pocet opakovani podprogramu.

s

1. Piikaz M98 Ize specifikovat (volani podprogramu) z
podprogramu volaného z hlavniho programu a zavolat tak jiny
podprogram, jak je znazornéno nize. Tomu se fika vnofovani a
pocet povolenych urovni vnofeni je deset. Pokud je tento limit
prekrocen, zobrazi se alarmové hlaseni (PS0077).

<PFiklady vnofovani>
<Nesting Examples>

2. volani
2nd Call

1. volani

When executing the same cutting (cutting position, pattern)
repeatedly, the part to be repeated may be stored to the NC
memory as a sub-program. In a main program, the
sub-program number and the number of times the
sub-program is repeated should be specified.

s

1.

It is possible to specify the M98 command (sub-program call)
from the sub-program called from the main program to call
another sub-program as illustrated below. This is called
nesting and the allowable nesting level is ten. If this limit is
exceeded, an alarm (PS0077) is displayed.

1st Call

/

Hlavni Pod
program
Main
Program

Podprogram
1

Sub- Program V

1 D

program
2-8

Sub-Program

2-8

9. volani 10. volani

fth Call Podprogram iOth Call Podprogram
10

/ Sub- Program / Sub- Program

- 9 10

Ulozeni opakované vykonavanych €asti programu ve formé
podprogram(l umoznuje ekonomické vyuziti pamétového
prostoru. Také usnadriuje zapisovani programu a sniZzuje
moznosti chyb pfi programovani.

Volani podprogramu je mozné pfi zadani nékterého z
nasledujicich dvou typl programovych kodu, podle poctu &islic
v Cisle podprogramu.

. Saving repeatedly executed portions of programming as

sub-programs allows the economic use of memory space. It
also makes it simpler to write programs and reduces the
possibilities for programming errors.

. Arepeated sub-program call is possible by specifying either of

the following two kinds of program codes, as appropriate for
the number of digits in the sub-program number.
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1. Volani podprogramu s €islem programu o 4 ¢islicich nebo méné
Calling a sub-program with a program number of 4 digits or less

M98 P OOOOLILTLI];

e MO8 ... Vola podprogram. Calls sub-program.

pOOOO [

—— Cislo podprogramu Sub-program number
Pocet volani podprogramu; The number of sub-program calls;
Pokud pfikaz vynechate, specifikovany if omitted, the specified sub-program is
podprogram je zavolan jednou. called one time.
] poznAMKA ] noTE
Numericka hodnota specifikovana za adresou P nemusi mit vzdy A numeric value specified following address P may not always be
osm Cislic. Pokud je podprogram zavolan pouze jednou, za in eight digit number. If a sub-program is called only once, address
adresou P by mélo nasledovat pouze &islo podprogramu. P should be followed only by a sub-program number.
* P1: Podprogram ¢€islo 1 * P1: Sub-program number 1
* P1200: Podprogram ¢islo 1200 * P1200: Sub-program number 1200
Pokud se podprogram opakuje dvakrat nebo vicekrat, €islo If a sub-program is repeated two or more times, the sub-program
podprogramu by mélo byt specifikovano &tyfmi &islicemi. number should be specified in four digits.
» P2 0200: Podprogram Cislo 200 se opakuje dvakrat. » P2 0200: Sub-program number 200 is repeated two times.
+ P30 0002: Podprogram ¢islo 2 se opakuje 30krat. + P30 0002: Sub-program number 2 is repeated 30 times.
@ Maximalni pocet opakovani programu je 9999. @ The maximum number of program repetitions is 9999.

2. Volani podprogramu s &islem programu o 5 &islicich nebo vice
Calling a sub-program with a program number of 5 digits or more

M98 PLI I T IILOOOOOOO0:;

e MO8B....oiiiei Vola podprogram. Calls sub-program.
O P Cislo podprogramu Sub-program number
L PRSPPSO Pocet volani podprogramu The Number of sub-program calls
] poznNAMKA ] noTe
Adresa L nesmi byt vynechana. Address L must not be omitted.
@ Maximalni pocet opakovani programu je 99999999. @ The maximum number of program repetitions is 99999999.
M99 P_;
e MO9; .. Specifikuje navrat z podprogram do Specifies a return from the sub-program to
predchoziho programu. the previous program.
e P, Specifikuje pofadové &islo navratu (Ize Specifies the return sequence number (can

vynechat). be omitted).
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Priklad:

Programovani pomoci M98 nebo M99 (1)

Hlavni program
Main program
00001;

N1 ;

(® N2 M98 P100;
N3 ;

N4;

(2 N5 M98 P20200;

N6 ;

N11;
(3 N12 M98 P300;
N13 :
N14 :
N15 :

Priklad:

Programovani pomoci M98 nebo M99 (2)
Rezani zavitt v @), @, @ a @ je nasledujici:

O @ 8 @ O

—> +X
-10 10
O @ T8 @ O

Hlavni program (00001)

Main Program (00001)

00001;

N1;

G90 GO0 G54 X0 YO0;

G43 730.0 H1 S700 T2;

MO3;

G99 G81Z-25.0 R10.0 F120 KO; ..eeeeeeeiivieeeeeee Specifikovani cyklu bodového vrtani
(G81) pro obrabéni zavitu v
pfedvrtaném otvoru
] PozNAMKA
Protoze je specifikovan kéd KO, cyklus
bodového vrtani neni vykonan v pozici
(X0, YO).

MO8 P2; ...t Volani podprogramu O0002

G91 G30 X0 YO MOs5;
G28 X0 YO0 BO;
G30 X0 YO0 Z0;

MO1;
MO6;

Example:

Programming using M98 or M99 (1)

Podprogram
Sub-program

00100;
N101 ;

N102 ;
N103 M99;

00200;

N201 ;
N202 ;
N203 M99;
(Dvoji opakovani)
(Repeats twice)

™1 00300;

N301 ;
N302 ;
N303 M99 P15;

Example:

Programming using M98 or M99 (2)
Tapping at @, @, ®, and @ as follows:

Specifying the spot drilling cycle
(G81) for the prepared hole of
tapping

] noTE

Cyklus bodového vrtani (G81) je
vykonan v pozicich 1 az 4.

Since KO is specified, the spot drilling
cycle is not carried out at the position
(X0, Y0).

Calling sub-program 00002

The spot drilling cycle (G81) is
executed at positions 1 to 4.



FUNKCE M

154 M FUNCTIONS

N2;

G90 GO0 G54 X0 YO;

G43 Z30.0 H2 S400 T3;

MO3;

G99 G84 Z-20.0 R10.0 F600 KO;

G91 G30 X0 YO M05;
G28 X0 Y0 BO;
G30 X0 YO0 Z0;

MO1;
MO6;
M30;

Podprogram (00002)
Sub-program (00002)
00002;

X10.0 Y8.0;

Priklad:

Programovani pomoci M98 nebo M99 (3)

Z podprogramu volaného z hlavniho programu je volan dalsi

podprogram.

Hlavni program
Main program

00001;
N1;
M98 P100;
M30;
Priklad:
Programovani pomoci M99
00001;
N1;

N2;

Specifikovani zavitovaciho cyklu
(G84)

] PozNAMKA

Protoze je specifikovan kéd KO,

zavitovaci cyklus neni vykonan v pozici

(X0, Y0).
Volani podprogramu 00002

Zavitovaci cyklus (G84) je vykonan

v pozicich 1 az 4.

Example:

Specifying the tapping cycle (G84)

] noTE

Since KO is specified, the tapping cycle
is not carried out at the position (X0, Y0).

Calling sub-program 00002
The tapping cycle (G84) is executed
at positions 1 to 4.

Programming using M98 or M99 (3)

From the sub-program called from the main program,

another sub-program is called.

Podprogram 1 -

Podprogram 2

\ Ni56: )

™ Sub-program 1

00100;

M98 P200;

Example:

™ Sub-program 2
00200;

M99;

—

Programming using M99
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/N7 M99;

Pokud je funkce mazani bloku
neplatna (vypnuta):

Viykond se pfikaz “N7 M99;” a chod
programu se vraci na pocatek.
Program se opakuje nekone¢né
mezi bloky N1 a N7.

Pokud je funkce mazani bloku
zapnuta:

Pfikaz “N7 M99;” je ignorovan a
program je provadén plynule do
nasledujicich bloku.

Konec programu

When the block delete function is
invalid:

The “N7 M99;” command is
executed and the program flow
returns to the start of the program.
The program is repeated endlessly
between N1 and N7 blocks.

When the block delete function is
valid:

The “N7 M99;” command is ignored
and the program is executed
continuously to the following blocks.

Ends program

@ Pokud je pfikaz M99 vykonan v hlavnim programu, vykonavani se @ If the M99 command is executed in a main program, execution

vraci na poc¢atek bloku hlavniho programu a tento hlavni program
je znovu vykonan. Toto programovani se pouziva pro opakované
vykonani stejného programu, napfiklad programu pro rozbéh

stroje.

program.

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

Pouziti prikaza M198 a M99

Using M198 and M99 Commands

Specifikovanim pfikazu M198 Ize zavolat program v externim
zafizeni I/O* (oblast uzivatelské paméti, datovy server,

pamétova karta atd.) jako podprogram.

Specifikujte pfikaz M198 v programu NC v rezimu paméti a

pfikaz M99 v podprogramu v externim zafizeni I/O.

] PoznNAMKA

By specifying the M198

device* (user memory area, data server, memory card, etc.)
can be called as a sub-program.
Specify the M198 command in the NC program in the memory

command, a program in an external I/O

mode and specify the M99 command in the sub-program in the

external I/O device.

] NoTE

* Externi zafizeni, které se ma pouzit, se vybere pomoci obrazovky

* The external device to be used is selected by ‘SETTING’ screen.

‘NASTAVENT'.
Zarizeni 10 systému NC/ Volané
Externi zafizeni 1/0 Kanal 1/0 zafizeni M198
External 1/0O Device /0 Channel 10 Device of NC System/Device to
M198 Called
Oblast uzivatelské paméti 15 Uzivatelska oblast
User memory area User area
Pamétova karta 15 Pamétova karta
Memory card Memory card
Datovy server
5 J—
Date server

PROVOZNI PRIRUCKA v &asti “Obrazovka ‘NASTAVENI

(MENU) screen”.

m Refer to separate volume OPERATION MANUAL “SETTING

(MENU)”.
Priklad: Example:
Programovani pomoci pfikaza M198 a M99 Programming using M198 and M99
Hlavni program*1 Podprogram*2
Main program*1 Sub-program*2
00001: 00002;
N1 ; —
M99;

M198 P0002; o

] PoznNAMKA

] NoTE

1.

*1

Hlavni program se ulozi do paméti NC.

*2  Podprogram je ulozen v externim zafizeni 1/0.

1.
*1

The main program is stored in NC memory.

*2 The sub-program is stored in an external I/O device.
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2. PrFikaz M198 nelze vykonat v operaci DNC.

3. Prikaz M198 neni dostupny pro rozhrani RS232C v elektrickém
rozvadéci.

4. Nelze volat program v externim zafizeni I/O specifikovanim
pfikazu M198 v jiném programu v externim zafizeni 1/0.

5. Kdyz zavolate podprogram specifikovanim M198, nazev souboru
volaného pro program musi obsahovat O + 4 ¢&islice (nebo 7 &islic).

Kdyz specifikujete “M198 P100;” a zavolate program, nazev
souboru musi byt takovy, jak je znazornéno nize.

+ 00100

» 00000100 (pouze specifikace s 8¢iselnym &islem programu)

@ Na ptikladech programi “Vnofovani a opakovani volani
podprogramu” (strana 151), kdy je hlavni program v paméti NC
systému, Ize M198 specifikovat v rezimu paméti. Zavolani jiného
programu v8ak mozné neni (vnofovani).

The M198 command cannot be executed in the DNC operation.
The M198 command is not available with the RS232C interface in
the electrical cabinet.

It is not possible to call a program in an external I/O device by
specifying the M198 command in another program in the external I/
O device.

When a sub-program is called by specifying M198, the file name
called for the program must comprise O + 4 numerical digits (or 7
numerical digits).

When “M198 P100;” is specified to call the program, the file name
must be as shown below.

« 00100

» 00000100 (8-digit program number specifications only)

@ In the example programs of “Nesting and Repeating Sub-Program

Calls” (page 151), when a main program is in NC memory, M198
can be specified with memory mode. However, calling another
program (nesting) is not possible.

M198 P_;
e M198 ..o, Vola podprogram. Calls a sub-program.
P Specifikuje €islo podprogramu. Specifies a sub-program number.
M99 P_;
e M9 .. Specifikuje navrat z podprogram do Specifies a return from the sub-program to
predchoziho programu. the previous program.
P Specifikuje pofadové &islo navratu (Ize Specifies the return sequence number (can
vynechat). be omitted).

1-20 M119 Orientace (druhého) vietena
M119 Spindle (Second) Orientation

M119 umoznuje pfesunuti vietena do jakékoliv vyZzadované M119 allows the spindle to be moved to any required position
polohy, kromé orientovanych poloh M19 nebo M06. M119 se other than the spindle orientation position at M19 or M06.
pouziva pro fizeni polohy kontaktu nastroje nebo oto¢eni M119 is used to control the tool contact position or to turn a
snimace nastroje o 90°. sensor tool by 90 degree each.
E:I POZNAMKA E:I NOTE
Uhel posunuti je vzhledem k pevné poloze nastaven pro systémovou The angle of shift in relation to the fixed position is set for system
proménnou #1133. Uhel se zadava v dopfedném sméru jako “plus” variable #1133. The angle is input in the forward direction as a “plus”
hodnota, pomoci jednotek, napfiklad 360° (jedna otacka) = 4096 value, using units such that 360° (one rotation) = 4096 units.
jednotek.
Priklad: Example:

#1133 = 2048; #1133 = 2048;

M119; M119;

Je-li zadan uvedeny program, poloha zastaveni vietena se When the program above is specified, the spindle stop

posune o 180 stupfiti od orientace vietena v ATC. position is moved 180-degree from the spindle orientation

position at ATC.

1-21 M166, M167 Rizeni obrysu Cs (volitelné)
M166, M167 Cs Contouring Control (Option)

Rizeni obrysu Cs pfifazuje osu C k otageni vietena a The Cs contouring control allocates the C-axis to rotation of the

umoznuje polohovani vietena pod pozadovanym uhlem. Stav, spindle to allow the spindle to be positioned at a desired angle.

ktery umoznuje indexovani vietena jako osy C se nazyvarezim The state that allows the spindle to be indexed as the C-axis is

Cs, coz jej odliSuje od normalniho stavu vietena. Obrabéni called the Cs mode, distinguished from the normal spindle

vyZadujici nato€eni osy C by mélo byt provadéno v reZimu Cs.  state. Machining that requires the C-axis to be indexed should
be performed in the Cs mode.

<Rezim Cs> <Cs mode>
MA66;...eeeeeeeeeerereeerenes Rezim Cs Cs mode
G91 G28 CO; ............... Navrat do nulového bodu v ose C C-axis zero return
<Polohovani v ose C> <C-axis positioning>

C .- Uhel natoéeni vietena Spindle indexing angle
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<Zruseni rezimu Cs>

Zruseni rezimu Cs

(] PozNAMKA

<Cs mode cancel>

Cs mode cancel

] noTE

1. Po pfepnuti rezimu do Cs je nutné provést navrat do nulového
bodu v ose C.

2. Nastroje nelze v rezimu Cs ménit. Pfed vyménou nastroje rezim
Cs zruste.

3. Unhel osy C se nastavuje nasledujicim zptsobem:
Smér +X: 0°
Smér +Y: -90°
—-Smér X: 180° nebo -180°
—-Smeér Y: 90°

4

1. After switching the mode to the Cs mode, it is necessary to
execute zero return of the C-axis.

2. Tools cannot be changed in the Cs mode. Before changing the
tools, cancel the Cs mode.

3. C-axis angle is set as follows:
+X direction: 0°
+Y direction: -90°
—X direction: 180° or —180°
=Y direction: 90°

-90°

180°

4. Smeér otoCeni osy C je definovan nasledujicim zptsobem:
Kladny (+): Smér normalniho otaceni vietena
Zaporny (-): Smér obraceného otaceni vietena

90°

4. C-axis rotation direction is defined as follows:
Positive (+): Spindle normal rotation direction
Negative (-): Spindle reverse rotation direction

1-22 M264 Cyklus zahiati vietena

M264 Spindle Warm Up Cycle

(] PozNAMKA

] noTE

Pfikaz M264 Ize pouzit pouze u provedeni 60000 min~" modelu
NMV1500 DCG.

U provedeni 60000 min~! modelu NMV1500 DCG zadanim
pfikazu M264 spustite pfed otacenim vietena program zahrati
vietena. Zadani pfikazu M264 spusti cyklus mazaci jednotky
po dobu 6 minut a zahfivani vietena po dobu 10 minut. B€éhem
zahfivani vietena jsou otacky vietena zvySovany z 6000 min~"
a2 na 60000 min~".

A\ VYSTRAHA

Pred zadanim pfikazu M264 upevnéte nastroj, ktery je
schopny az otaéek 60000 min~".

[Nastroj by mohl odlétnout a zpusobit vazné zranéni nebo
poskozeni stroje]

] PoznNAMKA

The M264 command can be used with 60000 min~" specifications of
NMV1500 DCG only.

With 60000 min™" specifications of NMV1500 DCG, specify the
M264 command to execute a warm up program before rotating
the spindle. Specifying the M264 command executes
lubricating unit cycle for 6 minutes and spindle warm-up for 10
minutes. The spindle speed is increased from 6000 min~" up to
60000 min~" during the spindle warm-up.

A\ WARNING

When specifying the M264 command, mount the tool
which can rotate up to 60000 min~1.
[Tool could fly out, causing serious injuries or damage to

the machine]

] NoTE

1. Pokud je pfikaz otacek vietena (M03, M04) specifikovan bez
zadaného pfikazu M264, je signalizovan alarm (EX0406).

2. Pokud je pfikaz M264 pferuSen, neni program zahfivani
povazovan za ukonéeny a je proto nutné specifikovat pfikaz M264
Znovu.

1. An alarm (EX0406) occurs if the spindle rotation (M03, M04) is
specified without executing the M264 command.

2. If the M264 command is suspended, the warm up program is not
assumed to be completed, so specify the M264 command again.
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1-23 M258 Otevieni automatického chranice otevirani/zavirani, M259 Zavieni automatického chranice

otevirani/zavirani

M258 Automatic Opening/Closing Protector Open, M259 Automatic Opening/Closing Protector

Close

Prikazy M258 a M259 oteviraji nebo zaviraji automaticky

chranic¢ otevirani/zavirani pfi upinani a odstranovani obrobku

ze stropu.

/\ UPOZORNENI

P¥i zvedani obrobku nebo upinaciho pfipravku pomoci

jefabu davejte pozor, aby nedoslo k zachyceni zvedaciho

zarizeni v automatickém chranici otevirani/zavirani.
[Poskozeni automatického chrani€e otevirani/zavirani]

] PozNAMKA

The M258 and M259 commands are specified to open and

close the automatic opening/closing protector when mounting

and removing workpieces from the ceiling.

/\ cAUTION

When lifting the workpiece or fixture using a crane, be
careful that the lifting apparatuses are not caught in the
automatic opening/closing protector.

[Damage to the automatic opening/closing protector]

] NoTE

1. Ptikazy M258 a M259 jsou platné pouze tehdy, jestlize jsou
splnény nasledujici podminky.
<NMV5000 DCG>
* Osa Z je v nulovém bodu stroje.
* Osa B je v nulovém bodu stroje.

<NMV1500 DCG, NMV3000 DCG, NMV8000 DCG>

* Osy X aZjsou v nulovém bodu stroje.
* Osa B je v nulovém bodu stroje.

2. Pokud je pfikaz MO3 nebo M04 zadan v situaci, kdy je automaticky

chranic otevirani/zavirani otevieny, je signalizovan alarm.

3. Pokud je automaticky chrani¢ otevirani/zavirani otevieny, je
rychlost posuvu osy omezena na
5000 mm/min (standardni specifikace) nebo
2000 mm/min (specifikace CE).

1. M258 and M259 commands are valid only when all of the following

conditions are satisfied.

<NMV5000 DCG>
* The Z-axis is at the machine zero point.
* The B-axis is at the machine zero point.

<NMV1500 DCG, NMV3000 DCG, NMV8000 DCG>
* The X- and Z-axes are at the machine zero point.
» The B-axis is at the machine zero point.

2. If the MO3 or MO4 command is specified with the automatic
opening/closing protector open, an alarm is triggered.

3. When the automatic opening/closing protector is open, the axis
feedrate are limited to
5000 mm/min (standard specifications) or
2000 mm/min (CE specifications).

1-24 M2000 az M2020 Funkce zobrazeni univerzalniho pocitadla (volitelna)
M2000 to M2020 Multi Counter Display Function (Option)

PFi kazdém nacteni pfikazu M2000 az M2020 zapsaného
v programu se odpocitana data univerzalniho pocitadla
obrobkl zvysi o “1”. Zaznamena hodnoty nastaveni na
obrazovce UNIVERZALNI POCITADLO (volba).

@1 Informace o postupech nastavovani naleznete v samostatném

dilu pfirugky “PROVOZNI PRIRUCKA”.
<Pfikazy>

Each time the M2000 to M2020 commands in a program are
read, the count data of the multi counter display function
increases “1”. Register the setting values on the MULTI
COUNTER screen (option).

@1 For setting procedures, refer to the separate volume “OPERA-
TION MANUAL”

<Commands>

M2000 to M2020 commands differ according to the setting of

Pfikazy M2000 az M2020 se lisi podle nastaveni parametru
PC “K80.3”, jak je znazornéno nize.

the PC parameter “K80.3” as shown below.

<K80.3 = 0> Soucet vSech pocitadel All counter count up
M2000;.......ccceeererennenns Celkové pocitadlo a pocitadla 1 az 20 jsou  Total counter and counters 1 to 20 are
selteny counted up
<K80.3 = 1> Soucet kazdého pocitadla Each counter count up
M2000;........ccceeemereennrens Soucet celkového pocitadla Total counter is counted up
M2001;.....ccceeereeerennes Pocitadlo 1 je secteno s M2001 Counter 1 is counted up with M2001

M2020;......ccceeviininnnnnn. Pocitadlo 20 je secteno s M2020

Counter 20 is counted up with M2020
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] PoznNAMKA

] NoTE

1.

Pocitadla 1 az 20 se pouzivaji pro funkci spravy Zivotnosti nastroje
a také pro fizeni po¢tu dokon&enych obrobku. Celkové pocitadlo
se pouziva jednodus$e pro pocitani celkového &isla.

Vyberte blokovani spusténi cyklu nebo odstranéni bloku (BDT)
“poditadla obrobk(” na obrazovce OVLADACI PANEL.

m Viz “Pocitadlo obrobku (volitelné)” (142)

Zadejte pfikazy M2000 az M2020 na pocatku programu, ktery se
vykonava opakované tak, aby vykonani programu bylo pocitadlem
pocitano spravné.

Priklad:

Programovani pomoci prikazu pficitani (je-li parametr
PC K80.3 =1)

V prikladu nize je program je vykonan ve stavu zapnuta
funkce vymazani bloku a jako hodnota nastaveni pocitadia 1
je zadano “100”.

00001;
1Y 124010 L TR
IMOO; L
00001;
M2001;
: 1-99
: 100
IM99;
M30;

M30;

1.

The counters 1 to 20 are used for tool life management function as
well as to control the number of finished workpieces. Whereas, the
total counter is used for simply counting the number.

Select cycle start interlock or block delete (BDT) of “work counter”
on the OPERATION PANEL screen.

@1 Refer to “Work Counter (Option)” (142)

Specify the M2000 to M2020 commands at the start of the program
which is executed repeatedly so that the execution of the program
is correctly counted by the counter.

Example:

Pocitadlo 1 se zvysi o “1” pfi
kazdém vykonani programu O0001.
Program obrabéni

Do chvile, nez je program O0001

vykonan 100krat, funkce mazani

bloku bude neplatni a blok “M99;”

bude vykonavan.

Kurzor se vraci na pocatek

programu “O0001;” a program je

poté nepretrzité vykonavan.

LX) Podrobnosti o prikazu M99
naleznete v “M98/198 Volani

podprogramu, M99 Ukon¢eni
volani podprogramu” (Strana 150).

PFi 100. vykonavani programu je
funkce mazani bloku aktivovana a
blok “M30;” je vykonan vynechanim
bloku “M99;”.

Programming using count up command (when PC
parameter K80.3 = 1)

The program is executed in the block delete function valid
state, and “100” is set for the counter 1 setting value in the
example below.

The counter 1 increases “1” each
time program O0001 is executed.
Machining program

Until the program 00001 is
executed 100 times, the block
delete function is invalid and the
“M99;” block is executed.
The cursor returns to “O0001;”, the
start of the program and the
program is executed continuously.
@1 For the function of the M99 com-
mand, refer to “M98/198 Sub-Pro-
gram Call, M99 Sub-Program End”
(Page 150).
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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1 FUNKCET
T FUNCTION

Funkce T vyvola uréeny nastroj do polohy pro vyménu
nastroje. Cislo nastroje zadané po adrese T uréuje nastroj,
ktery ma byt vyvolan. V reakci na specifikaci ¢isla nastroje je
uréeny nastroj pfenesen do pozice pro prenos nastroje.
Pozadovany nastroj je vyvolan pomoci metody pevné adresy.

/\ UPOZORNENI

1. Nezadavejte “T” kody ve stejném bloku jako M06.
[Poskozeni stroje v disledku nehody]

2. Kdyz v pribéhu nastaveni kontrolujete nastroje v
zasobniku, neprovadéjte souvisle vyménu nastroju.
Pokud byste pomoci ATC provedli nékolik zmén
nastrojil po sobé v kratkém ¢ase, mohlo by dojit k
pretizeni motoru ATC a vysledkem by bylo zobrazeni
poplachu “EX0156 Pretizeni motoru ATC”.

] PoznNAMKA

A T function calls a specified tool to the tool change position. A
tool number entered following the address T specifies the tool
to be called. In response to the specification of a tool number,
the specified tool is brought to the tool transfer position.

A required tool is called in the fixed address method.

/\ cAuUTION

Do not specify “T” codes in the same block as M06.
[Machine damage due to accidents]

When checking the tools stored in the magazine during
setup, do not change tools continuously. If multiple
ATC tool changes are executed consecutively in a
short time, it may overload the ATC motor, causing the
alarm, “EX0156 ATC motor overload” to be displayed.

] NoTE

1. Funkce spravy Zivotnosti nastroju (volitelnd) pouziva T9901 az
T9999 jako pfikaz pro skupinu nastroji. Proto by méla byt &isla
nastroju vybirana v rozsahu od T1 do T9900 u stroju vybavenych
funkci spravy zivotnosti nastroju.

2. Funkce ATC: Vybér nastroje (funkce T) + Vyména nastroje (M06).
Proto je nutné pochopit, Ze pfikaz “T” pouze zpusobi natoceni
zasobniku a pfeneseni uréeného nastroje ze zasobniku do polohy
pro vymeénu nastroje. Nastroj je upnut do vietena pfikazem MO06,
ktery nasleduje po pfikazu “T".

3. Rozméry a hmotnosti nastroji pouzitych ve stroji jsou omezeny
zejména kapacitou zasobniku. Pouzivejte nastroje, jejichz
parametry jsou ve stanoveném rozmezi.

m Informace o rozmérech a hmotnostech nastroju naleznete
v samostatném svazku PRIRUCKA K INSTALACI, VYKRESY
“OMEZENI NASTROJU”.

1.

The tool life management function (option) uses T9901 to T9999
as a tool group command. Therefore, tool numbers should be
selected within the range from T1 to T9900 for the machine
equipped with the tool life management function.

The ATC operation: Tool Selection (T function) + Tool Change
(MO06). Therefore, it must be understood that a “T” command only
rotates the magazine and brings the specified tool from the
magazine to the tool change position. The tool is mounted in the
spindle by the M06 command which follows the “T” command.
The dimensions and mass of the tools used with the machine are
restricted by mainly the capacity of magazine. Use the tools which
are within the limits.

m For the dimensions and mass of the tools, refer to the separate

volume, INSTALLATION MANUAL, DRAWINGS “TOOL
RESTRICTIONS”.

11

Programovani pro metodu pristupu kratsi cestou s pevnou adresou

Programming for Fixed Address Shorter Route Access Method

Cislo nastroje

Naprogramovatelny rozsah: T1 az T9999

] poznAMKA

Tool number
Programmable range: T1 to T9999

] NoTE

Proto by méla byt, u stroji vybavenych funkci
spravy zivotnosti nastroju, ¢isla nastrojl vybirana

v rozsahu od T1 do T9900.

/\ UPOZORNENI

|
PFi ukladani nastroji vezméte dlikladné do ivahy omezeni
platici pro nastroje a ujistéte se, Zze usporadani nastrojt
nezpusobi interference pfi vyménach nastroji. Pokud
byste nedodrzeli platna omezeni, nastroje by do sebe
mohly narazet v priabéhu provadéni vymén a mohlo by
dojit k poskozeni stroje.

] PoznNAMKA

Tool numbers should be selected within the range
from T1 to T9900 for the machine equipped with
the tool life management function.

/\ cAuUTION

When mounting tools, check the restrictions on tools

thoroughly and make sure that the arrangement of tools
will not cause interference at tool changes. If you fail to

observe the restrictions on tools, tools may interfere with
each other when tool changes are performed, and this will
cause damage to the machine.

] NoTE

1. Ackoliv se nastroj vzdy vrati do pozice v zasobniku, ze které byl
odebran, poloha nadoby v zasobniku se pfi provadéni vymény
méni (metoda pevné adresy se tfemi nadobami).

1.

Although the tool is always returned to the magazine position
where it was removed, the pot position in the magazine changes
as too change cycle is executed (free-pot fixed address method).
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2. P¥i ukladani nastroju do nadob berte do Uvahy maximalni
pfipustny polomér nastroje s pfilehlymi nastroji a bez nich.

@1 Maximalni povoleny primeér nastroje se sousednimi nastroji
a bez nich viz samostatny svazek PROVOZNI PRIRUCKA,
“Metoda pfistupu kratSi cestou s pevnou adresou”.

@ Na obrazovce pro registraci nastroji odpovida ¢islo nastroje ¢islu
polohy v zasobniku. Agkoliv je mozné &isla nastrojd ménit,
pomaha zachovani stejnych &isel nastroji a poloh v zasobniku
predchazet chybam pfi provozu.

Priklad:

Nize uvedeny program je spustén s T1 upnutym ve
vietenu.

00001;

N1

G90 GO0 G54 X0 Y0;

GA43 Z30.0 H1 S400 T2;...eeeiieeememreeeecmmmee e e s emmeneeas

nastroje

MO03;

G91 G30 Z0 MOS; ...
G28 XO YO BO; ...
GB0 X0 YO Z0; ..o

MO1;

N2

G90 GO0 G54 X0 YO0;

G43 Z30.0 H2 S500 T3;..ceieereueernrmsseesssessressssnsanenans
nastroje

MO:'S;

G91 G30 Z0 MOS; ...

G28 XO YO BO; ...ttt

bodu stroje
G300 X0 YO Z0; ..ottt

osX,YaZ
MO1;

Vyvolani T2 do polohy pro vyménu

Druhy navrat do nulového bodu osy
X, Y a Z; zastaveni otaceni vietena

Navrat os X, Y a B do nulového
bodu stroje

Navrat do druhého nulového bodu
osX,YaZ

Zaména T1 ve vietenu za T2

Vyvolani T3 do polohy pro vyménu

Druhy navrat do nulového bodu osy
X, Y a Z; zastaveni otaceni vietena
Navrat os X, Y a B do nulového

Navrat do druhého nulového bodu

Zameéna T2 ve vietenu za T3

2. When setting the tools in pots, consider the allowable maximum
tool diameter with and without adjacent tools.

m The allowable maximum tool diameter with and without
adjacent tools, refer to the separate volume OPERATION
MANUAL “Fixed Address Shorter Route Access Method”.

@ On the tool registration screen, the tool number corresponds to the
magazine position number. Although the tool numbers can be
changed, keeping the same numbers for the tool and the magazine
position avoids operation errors.

Example:
The program below is executed with T1 mounted in the
spindle.

Calling T2 to the tool change
position

Second zero return of X-, Y- and
Z-axes; stopping the spindle rotation

Machine zero return of X-, Y-, and
B-axes

Second zero return of X-, Y-, and
Z-axes

Changing T1 in the spindle with T2

Calling T3 to the tool change
position

Second zero return of X-, Y- and
Z-axes; stopping the spindle rotation

Machine zero return of X-, Y-, and
B-axes

Second zero return of X-, Y-, and
Z-axes

Changing T2 in the spindle with T3
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2 FUNKCES

S FUNCTION
Funkce S ovlada otacky vietena. Otacky vietena jsou The S function controls the spindle speed. The spindle speed
stanoveny pfimo prostfednictvim pozadovanych otacek is directly specified by a required spindle speed following
vietena uvedenych za adresou S. address S.

S_ M03(M04);

S Stanovi otacky vietena (min‘1). Specifies a spindle speed (min‘1).
* MO3(MO4)......oeeviiiieiiieeee. Stanovi smér otaceni vietena. Specifies spindle rotation.

MO3: Normalni otaceni. MO03: Normal rotation.

MO04: Reverzni otaceni. MO04: Reverse rotation.

1 @, 1

1. Rychlost vietena miZe byt zadana v jednotkach 1 min~". 1. Spindle speed can be specified in units of 1 min~".

2. Otacky vietena se vypoditaji podle nasledujicino vzorce. 2. Spindle speed is calculated using the following formula.
1000V 1 \
N = N = 000
nD nD

N: Otacky vietena (min’1) N: Spindle speed (min’1)
V: Rezna rychlost (m/min) V: Cutting speed (m/min)
n: Obvodova konstanta (3.14) n: Circumference constant (3.14)
D: Primér nastroje (mm) D: Tool diameter (mm)

Priklad: Example:

Pouziti funkce S Using S function
00001;
N1

G90 GO0 G54 X100.0 Y50.0;
G43 Z30.0 H1 S$1000 T2;

MO3; .. Otaceni vietena v normalnim sméru Rotating the spindle in the normal
rychlosti 1000 min~" direction at 1000 min~"

L0 Zastaveni otaceni vietena Stopping spindle rotation

MO3; .. e e Otaceni vietena v normalnim sméru Rotating the spindle in the normal
rychlosti 1000 min~" direction at 1000 min~"

S1500; ...ceiiecrererrecer e e e nnnns Otaceni vietena v normalnim sméru Rotating the spindle in the normal

rychlosti 1500 min~" direction at 1500 min~"
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Priklad:
Vypocet rychlosti vietena
Vypocet otacek vietena pfi obrabéni obrobku feznou
rychlosti 26 m/min s €elni frézou o prméru 20 mm.

Example:

Calculating the spindle speed
To calculate the spindle speed when machining a workpiece
at the cutting speed of 26 m/min with a 20 mm dia. end mill.

<Otacky vietena>

N: Otacky vretena (min‘1)

V: Rezna rychlost (m/min)

n: Obvodova konstanta (3.14)

D: Primér nastroje (mm)
<Rezna rychlost>

nxDxN

V=""1000

Vypocet otacek vietena pomoci vySe uvedené rovnice.

1000 x 26

<Spindle speed>

1000V

N =
nD

N: Spindle speed (min‘1)

V: Cutting speed (m/min)

n: Circumference constant (3.14)
D: Tool diameter (mm)

<Cutting speed>

1000

Calculating the spindle speed using the equation above.

V =

1000 x 26

N=— "1 o0 =414 (min™") N=— " o0 =414 (min™")
00001;
N1
G90 G00 G54 X80.0 Y70.0;
G43 230.0 H1 S414 T2;
MO3; ..o rs e e e Otaceni vietena v normalnim sméru Rotating the spindle in the normal

rychlosti 414 min~"

direction at 414 min™"
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3 FUNKCEF
F FUNCTION

Funkce F se pouziva k regulaci rychlosti posuvu nastroje. The F function is used to control the feedrate of a tool.

Za adresou F se udava posuv nastroje za minutu. Tool travel per minute is specified following address F.
F oo rrereenans Udava rychlost posuvu nastroje. (mm/min)  Specifies the feedrate of a tool. (mm/min)

] pozNAMKA ] noTE

1. Funkce F je rezimova funkce. Proto, jakmile je rychlost posuvu 1. The F function is a modal function. Therefore, once a feedrate is
stanovena, zlstava platna, dokud neni stanovena jina rychlost specified, it remains valid until the next feedrate is specified.
posuvu.

2. Rezna rychlost zadana v programu je hodnota, pro kterou je 2. A cutting feedrate specified in a program is the value when the
spina¢ [OVERRIDE] (Korekce rychlosti posuvu) na ovladacim [OVERRIDE] (Feedrate Override) switch on the operation panel
panelu nastaven na 100%. is set at 100%.

1 I/,

%

1. Funkce F se pouziva s GO1, G02, GO3 a s pevnymi cykly pro 1. The F function is used with G01, G02, G03, and the hole
obrabéni otvord. machining canned cycles.

2. Naprogramovanou rychlost posuvu pfi obrabéni Ize upravit 2. Programmed cutting feedrate can be adjusted using the
pomoci spinace [OVERRIDE] (Korekce rychlosti posuvu) na [OVERRIDE] (Feedrate Override) switch on the operation
ovladacim panelu. panel.

VSimnéte si, Ze rychlost posuvu je stanovena pevné, kdyz je Note that the feedrate is fixed while the M49 command is
vykonavan ptikaz M49 v automatickém rezimu. V takovém executed in automatic mode. In this case, it is not allowed to
pfipadé neni povoleno upravovat rychlost posuvu pomoci adjust the feedrate by using the [OVERRIDE] (Feedrate
spinace [OVERRIDE] (Korekce rychlosti posuvu). Override) switch.

3. Rychlost posuvu se vypogita podle nasledujiciho vzorce. 3. Feedrate is calculated using the following formula.

F =1fZN F =fZN

F: Rychlost posuvu (mm/min) F: Feedrate (mm/min)

f: Posun na zub (mm/zub) f: Feed per tooth (mm/tooth)
Z: Pocet zubll (drazek) Z: Number of teeth (flutes)
N: Otagky vietena (min~") N: Spindle speed (min~")

4. Rychlost posuvu pro zavitovani se vypocita podle 4. Feedrate for tapping is calculated using the following formula.

nasledujiciho vzorce.

F=PN F=PN

F: Rychlost posuvu (mm/min) F: Feedrate (mm/min)
P: Stoupani (mm) P: Pitch (mm)

N: Otacky vietena (min’1) N: Spindle speed (min’1)
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Priklad:
Vypocet rychlosti posuvu (1)
Vypocet rychlosti posuvu pfi provadéni obrabéni za
nasledujicich podminek.
Celni fréza: Primér 20 mm. (2-drazkova)
Posuv: 0.08 mm/zub
Otacky vietena: 450 min~"

Example:

Calculating the feedrate (1)

To calculate the feedrate when carrying out machining in the
following conditions.

End mill: 20 mm dia. (2-flute)

Feed: 0.08 mm/tooth

Spindle speed: 450 min~"

<Rychlost posuvu>
F =fZN
F: Rychlost posuvu (mm/min)
f: Posun na zub (mm/zub)
Z: PoCet zubu (drazek)
N: Otacky vietena (min~")
Vypocet rychlosti posuvu pomoci vy$e uvedené rovnice.
F =0.08 x 2 x 450 = 72 (mm/min)

Priklad:
Vypocet rychlosti posuvu (2)
Vypocet rychlosti posuvu pfi fezani zavitu za nasledujicich
podminek
Zavir: M8 x P1.25
Otacky vietena: 400 min~"

<Rychlost posuvu pfi zavitovani>
F=PN
F: Rychlost posuvu (mm/min)
P: Stoupani (mm)
N: Otacky vietena (min~")
Vypocet rychlosti posuvu pomoci vy$e uvedené rovnice.
F =1.25 x 400 = 500 (mm/min)

<Feedrate>

F =fZN

F: Feedrate (mm/min)

f: Feed per tooth (mm/tooth)

Z: Number of teeth (flutes)

N: Spindle speed (min‘1)

Calculate the feedrate using the equation above.
F =0.08 x 2 x 450 = 72 (mm/min)

Example:

Calculating the feedrate (2)

To calculate the feedrate when carrying out tapping in the
following conditions

Tap: M8 x P1.25

Spindle speed: 400 min~"

¥

<Feedrate in tapping>

F=PN

F: Feedrate (mm/min)

P: Pitch (mm)

N: Spindle speed (min‘1)

Calculate the feedrate using the equation above.
F =1.25 x 400 = 500 (mm/min)
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Priklad: Example:
Pouzivani funkce F Using F function

+Y

®
°

F200
—_— +X
—1
4
[ J
®

00001;

N1

G90 GO0 G54 X160.0 Y160.0;

G43 Z230.0 H1 S440 T2;

MO3;

GO1 ZO F3000;......ceeumeererereeeeerereressssssssssssssssssssssssnsnns Pfi @, posun dold na Z0 rychlosti At 1, moving down to Z0 at
posuvu 3000 mm/min feedrate of 3000 mm/min

X=160.0 F200; .....ccccrerrrrrcneerressssmnresssssssnesssssssnnnees Presun na @ rychlosti posuvu 200  Moving to @ at feedrate of 200 mm/
mm/min min
@/ F200 (200 mm/min) zGstava platné @ F200 (200 mm/min) remains valid for

pro nasledujici bloky, dokud neni the following blocks until another F
stanovena jina hodnota F. value is specified.

N LT 0 Presun na @ rychlosti posuvu 200  Moving to ® at feedrate of 200 mm/
mm/min min

N5;

G90 GO0 G54 X160.0 Y160.0;

G43 Z30.0 H5 S1000 T6;

MO03;

G99 G81 Z-20.0 R3.0 F50; ....eevrrurrrrunrmnsneesssneninans V pevném cyklu pro obrabéni otvorli In the hole machining canned cycle
G81 (cyklus navrtavani) je fezny G81 (spot drilling cycle), cutting
posuv podél osy Z uskutecfiovan feed along the Z-axis is executed at
rychlosti posuvu 50 mm/min. feedrate of 50 mm/min.

X-160.0;

@, Pokud je zadan pfikaz G0O, pohybuji se osy rychloposuvem. @ If the GO0 command is specified, axes are moved at a rapid

Pfikaz F je platny pouze v rezimu fezného posuvu. traverse rate. An F command is valid only in the cutting feed
mode.
| kdyZ je zadan rezim GO0, hodnota F neni vymazana ani Even if the GO0 mode is specified, the F value is not cleared or

zméneéna. changed.
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1 KOREKCE NASTROJEKOREKCE NASTROJE

TOOL OFFSET

Korekce zadana v programu koriguje drahy nastroje, aby se
bez zmény programu vzdy generovaly dle naprogramovani.

] PoznNAMKA

The offset specified in the program offsets the tool paths so
that they are always generated as programmed without
changing the program.

] NoTE

Dale uvedené vysvétleni poskytuje zakladni pravidla programovani
pomoci pfikladd. Pfed samotnym spusténim obrabéni se vyzaduje
dokonalé pochopeni téchto zakladnich pravidel.

The explanation given here provides the fundamentals of programming
through examples. Before starting actual machining, a thorough grasp
of the fundamentals is required.

1-1 Zadani hodnoty korekce nastroje

Inputting Tool Offset Amount

Provadéni nastaveni a zmén na obrazovce korekce
nastroje

Korekce nastroje obsahuje korekci délky nastroje a korekci
poloméru nastroje: obé tyto korekce jsou spfazeny s hodnotou
korekce geometrie nastroje a hodnotou opotfebeni nastroje.
Zadejte na obrazovce ‘KOREKCE NASTROJE’ hodnotu
korekce nastroje v souladu s Cislem korekce uvedenym za
adresou D nebo H.

m Podrobnosti naleznete v samostatnému dilu pfirucky
PROVOZNI PRIRUCKA, v &asti “NASTAVENI DAT KOREKCE
NASTROJE”.

@ Hodnota korekce poloméru nastroje zadana pomoci DO a hodnota
korekce délky nastroje zadana pomoci HO se vzdy povazuje za
nulu. Po zapnuti napajeni je NC ve stejném stavu, jako kdyby se
zadala hodnota DO a HO.

Making Settings and Changes on the Tool Offset Screen

The tool offset includes the tool length offset and the tool radius
offset: these are coupled respectively with the tool geometry
offset amount and the tool wear offset amount.

Input the tool offset amount on the ‘TOOL OFFSET’ screen in
response to the offset number following address D or H.

m The separate volume OPERATION MANUAL, “TOOL OFFSET
DATA SETTING”.

@ The tool radius offset amount with DO specified and the tool length
offset amount with HO specified are always regarded as zero.
When the power is turned on, the NC is in the same state as DO
and HO have been specified.

G10 Nastaveni a zména velikosti korekce nastroje
pomoci prikazli programu

G10 Setting and Changing Tool Offset Amount with
Program Commands

G90(G91) G10L_P_R_;

C I PR Zvoleni hodnoty korekce nastroje Selection of tool offset amount
L10: L10:
Nastavuje a méni velikost korekce Sets and changes amount of tool geometry
geometrie nastroje pro délku nastroje (dale offset for tool length (tool length offset,
jen korekce délky nastroje). hereafter).
L11: L11:
Nastavuje a méni velikost korekce Sets and changes amount of tool wear offset
opotfebeni nastroje pro délku nastroje (dale for tool length (tool length wear offset,
jen korekce opotfebeni délky nastroje). hereafter).
L12: L12:
Nastavuje a méni velikost korekce Sets and changes amount of tool geometry
geometrie nastroje pro délku nastroje (dale offset for cutter radius (tool radius offset,
jen korekce délky nastroje). hereafter).
L13: L13:
Nastavuje a méni velikost korekce Sets and changes amount of tool wear offset
geometrie nastroje pro polomér nastroje for cutter radius (cutter radius wear offset,
(dale jen korekce poloméru néstroje). hereafter).

O P Cislo korekce Offset number
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R Hodnota korekce Offset amount

] pozNAMKA ] noTE
(G90): (G90):
Zadana hodnota se bere jako nova hodnota The specified amount is taken as new offset
korekce. amount.
(Go1): (Go1):
Specifikovana hodnota se pficte k aktualni The specified amount is added to the present tool
hodnoté korekce nastroje. offset amount.

Priklad: Example:

00001;

N1

G91 G10 L12 P1 R7.0; ..o

Timto se pro Cislo korekce 1 nastavi Sets “7.0 mm” for the tool radius

hodnota korekce poloméru nastroje offset amount of offset number 1.

“7.0 mm”.

GO0 G54 X0 Y0;
G43 230.0 H1 S1000 T2;

G42 G01 X50.0 Y80.0 D1 F200;.......ccooiiiiiiccins

Pfikazem D1 se vykona pfikaz
korekce poloméru nastroje G42 s
hodnotou korekce poloméru
nastroje nastavenou pro korekci

By D1, the tool radius offset
command G42 is executed using
the tool radius offset amount set for
the tool offset number 1 (7.0 mm).

néstroje Cislo 1 (7.0 mm).

1-2
Tool Length Offset

Korekce délky nastrojeKorekce délky nastroje

Pfikazy G43 a G44 umisti Spi¢ku nastroje na pozici v ose Z
zadanou v programu, nezavisle na rozdilech v délce nastroje
aplikaci funkce korekce délky nastroje.

Nejdrive ziskejte velikosti korekce a zadejte je na obrazovce
‘KOREKCE NASTROJE’: velikosti korekce se potom vypogitaji
tak, aby se nastroje mohly umistit na stejnou urover ve sméru
osy Z.

G43 and G44 locate the tip of tool at the Z-axis position
specified in the program, independent of differences in tool
length, by applying the tool length offset function.

First, acquire the offset amounts and input them on the ‘TOOL
OFFSET screen: the offset amounts are then calculated so
that the tools can be positioned at the same level in the Z-axis
direction.

Metody pro nastaveni dat korekce délky nastroje

Methods for Setting Tool Length Offset Data

Existuji dvé metody pro nastaveni dat korekce nastroje.

» Pro nastaveni vzdalenosti od kontrolni ¢ary vietena ke
Spic¢ce nastroje (typ 1)

» Pro nastaveni vzdalenosti od 8picky nastroje k nulovému
bodu obrobku s osou Z umisténou v nulovém bodé& obrobku

(typ 2)

There are two methods for setting tool offset data.

» To set the distance from the spindle gage line to the tool tip
(type 1)

» To set the distance from the tool tip to the workpiece zero
point with the Z-axis positioned at the machine zero point

(type 2)
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<Nastaveni dat korekce délky nastroje (Typ 1)>

U typu 1 nastavte na obrazovce ‘KOREKCE NASTROJE’
vzdalenost od kontrolni ¢ary vietena ke Spi¢ce nastroje jako
kladnou hodnotu. Kdyz se pouziva k nastaveni dat korekce
délky nastroje tato metoda, neni nutné méfit délky nastroje
vzhledem ke kazdému obrobku.

<Setting the Tool Length Offset Data (Type 1)>

With type 1, set the distance from the spindle gage line to the
tool tip on the ‘TOOL OFFSET’ screen as a positive value.
When this method is used for setting the tool length offset data,
it is not necessary to measure the tool lengths in relation to
each kind of workpiece.

Kontrolni ¢ara vietena

Typ 1
Type 1

Spindle Gage Line

Referenéni plocha
Reference Face

- Obrobek
Workpiece

H

<_'J7 Stal
Table

A: Vzdalenost od kontrolni ¢ary vietena k hornimu Celu stolu.
B: Délka nastroje (data korekce)

C: Velikost pfesunu

D: Vzdalenost od horniho &ela stolu k nulovému bodu obrobku

Data korekce (B) = A — (C + D)

@1 Vzdalenost A je dana modelem stroje. Podrobné informace
o t&chto rozmérech naleznete v &asti “KOLIZE NASTROJE
A OBROBKU” Kapitole 3 DIAGRAMY piirucky PRIRUCKA K
INSTALACI
<Nastaveni dat korekce délky nastroje (Typ 2)>
U typu 2 vrat'te osu Z zpét do nulového bodu stroje a nastavte
na obrazovce ‘KOREKCE NASTROJE’ vzdalenost od $picky
nastroje k nulovému bodu obrobku jako zapornou hodnotu.

A: Distance from the spindle gage line to the table upper face.
B: Tool length (offset data)

C: Travel distance

D: Distance from the table upper face to the workpiece zero
point

Offset data (B)=A - (C +D)

@1 Distance A is determined by the machine model. For details on
this dimension, refer to “TOOL AND WORK INTERFERENCE”
in the INSTALLATION MANUAL Chapter 3 DIAGRAMS

<Setting the Tool Length Offset Data (Type 2)>

With type 2, set the distance from the tool tip to the workpiece
zero point, with the Z-axis returned to the machine zero point,
on the “TOOL OFFSET’ screen as a negative value.
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When this method is used for setting the tool length offset data,
it is necessary to measure the tool lengths in relation to each
kind of workpiece. However, since this method makes it simple

Kdyz se pouziva k nastaveni dat korekce délky nastroje tato
metoda, je nutné méfit délky nastroje vzhledem ke kazdému
obrobku. Protoze vSak tato metoda zjednodusuje nastaveni

dat korekce délky nastroje, mize se pouzit pfi obrabéni
jednoho obrobku.

to set the tool length offset data, it may be used when
machining a single workpiece.

Kontrolni ¢ara vietena

Typ 2
Type 2

Spindle Gage Line

Referencni plocha
Reference Face

Obrobek

Workpiece

L

<_'J7 Stal

A: Vzdalenost od kontrolni ¢ary vietena k hornimu €elu stolu
B: Délka nastroje

C: Velikost pfesunu (data korekce)

D: Vzdalenost od horniho ¢ela stolu k nulovému bodu obrobku

Data korekce =C
] pozNAMKA

Table

A: Distance from the spindle gage line to the table upper face
B: Tool length

C: Travel distance (offset data)

D: Distance from the table upper face to the workpiece zero
point

Offset data=C

] NoTE

Rozsah nastaveni pro velikost korekce je u typu 2 od —-9999.999 do
9999.999.

The setting range for the offset amount for type 2 is from —9999.999 to
9999.999.

G43 Korekce délky nastroje, G49 Zruseni korekce délky
nastroje

] PoznAMKA

G43 Tool Length Offset, G49 Tool Length Offset Cancel

] NoTE

1.

Pokud se pro nastaveni korekce délky nastroje vyuziva pfikaz
G44, znaménko pro velikost korekce délky nastroje by se mélo byt
opacné k uvedenému znaménku. Mori Seiki pouziva G43 nikoli
G44.

1.

If G44 is used for tool length offset, the sign for the tool length
offset amount should be considered the opposite of the indicated
sign. Mori Seiki uses G43, not G44.

2. Rezim korekce délky nastroje se zrusi pfikazem HO namisto 2. The tool length offset mode is canceled by HO instead of specifying
zadani prikazu G49. the G49 command.

3. Pokud se zada piikaz G28, G30 nebo G30.1 (volitelny) v rezimu 3. Ifthe G28, G30, or G30.1 (option) command is specified in the tool
korekce délky nastroje, rezim korekce délky nastroje se zrusi. length offset mode, the tool length offset mode is canceled.

4. Velikost korekce délky nastroje je vzdy “0” pfi zadani pfikazu HO. 4. The tool length offset amount is always “0” when HO is specified.
Po zapnuti napajeni je NC ve stejném stavu, jako kdyby se zadala When the power is turned on, the NC is in the same state as when
hodnota HO. HO has been specified.

5. Rozsah nastaveni pro velikost korekce je u typu 2 od —9999.999 5. The setting range for the offset amount for type 2 is from
do 9999.999. —-9999.999 to 9999.999.

G43Z_H_;
G49
O e Hodnota soufadnic pro polohovani ve sméru Coordinate value for positioning in the Z-axis
osy Z direction
e H Cislo korekce nastroje, ktera se ma pouzit  Tool offset number to be used
Priklad: Example:

K vykonani polohovani na urovni Z30.0 zadejte:
Hodnota korekce délky nastroj €. 1: —300.000
Hodnota korekce délky nastroj €. 2: —270.000

To execute positioning at Z30.0 level, specify:
Tool length offset amount of tool No. 1: —300.000
Tool length offset amount of tool No. 2: —270.000
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<Nastroj T1>

Nastroj T1
Tool T1  Nulovy bod obrobku osy Z
3

Machine Zero Point of Z-Axis

Umisténi
na Z30.0
Positioning
at Z30.0

—300.0 (velikost korekce délky nastroje)

+ 30.0 (zadana poloha) = -270.0

Nastroj T1 se pfesune na pozici 270.0 mm ve sméru —Z od
nulové pozice stroje osy Z.

<Nastroj T2>

Nastroj T2

Tool T2 Nulovy bod obrobku osy Z

Machine Zero Point of Z-Axis

4
Umisténi F
na Z30.0
Positioning
at 230.0

—270.0

L

130.0

—-270.0 (velikost korekce délky nastroje)

+ 30.0 (zadana poloha) = —-240.0

Nastroj T2 se pfesune na pozici 240.0 mm ve sméru —Z od
nulové pozice stroje osy Z.

(] PozNAMKA

<Tool T1>

G90 GO0 G43 Z30.0 H1;

—-300.0 (tool length offset amount)

+ 30.0 (specified position) = —270.0

The tool T1 moves to the 270.0 mm position in the -Z
direction from the machine zero point of the Z-axis.

<Tool T2>

G90 GO0 G43 Z30.0 H2;

—-270.0 (tool length offset amount)

+ 30.0 (specified position) = —240.0

Tool T2 moves to 240.0 mm position in the —Z direction from
the machine zero point of Z-axis.

] noTE

1.

Rezim korekce délky nastroje se zrusi pfikazem HO namisto
zadani pfikazu G49.

Pokud se zada pfikaz G28, G30 nebo G30.1 (volitelny) v rezimu
korekce délky nastroje, rezim korekce délky nastroje se zrusi.

Obecné neni nutné v programu zadavat pfikaz G49, protoze osa Z

se vzdy vraci do nulového bodu stroje nebo do druhého nulového
bodu pfed vykonanim zmény nastroje. Toto vraceni zru$i data
korekce délky nastroje.

1.

The tool length offset mode is canceled by HO instead of specifying
the G49 command.

If the G28, G30, or G30.1 (option) command is specified in the tool
length offset mode, the tool length offset mode is canceled.

Generally, it is not necessary to specify G49 in a program because
the Z-axis is always returned to the machine zero point or the
second zero point before executing a tool change. This return
operation cancels the tool length offset data.
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Priklad: Example:
+Y
A a0
® @
—%—‘7% +X
+Z Nulovy bod obrobku pro G54
Workpiece Zero Point for G54
< Z0
-Z
00001;

N1; (T1 nastavené ve vietenu)
N1; (T1 set in the spindle)
G90 GO0 G54 X0 Y05 .eeeeveeiieeiie e @

G43 Z30.0 H1 S800 T2;

MO03;

MO1:
MO6;

N2; (T2 nastavené ve vietenu)
N2; (T2 set in the spindle)
G90 GO0 G54 X40.0 YO; .eeevveeeiieirenreenieeeeee e

G43 Z30.0 H2 S1000 T3;

Tim se nastroj umisti do bodu 30
mm od Z0 (horni ¢elo obrobku) ve
sméru +Z, provede se korekce ve
sméru osy Z hodnotou korekce
délky nastroje nastavenou jako &islo
korekce nastroje 1.

Tim se nastroj umisti do bodu 30
mm od Z0 (horni ¢elo obrobku) ve
sméru +Z rychlosti rychloposuvu,
provede se korekce ve sméru osy Z
hodnotou korekce délky nastroje
nastavené jako Cislo korekce

Positions the tool at a point 30 mm
away from Z0 (workpiece upper
face) in the +Z direction; offset is
made in the Z-axis direction by the
tool length offset amount set for the
tool offset number 1.

Positions the tool at a point 30 mm
away from Z0 (workpiece upper
face) in the +Z direction at a rapid
traverse rate; offset is made in the
Z-axis direction by the tool length
offset amount set for the tool offset

nastroje 2. number 2.
MO3;
M30;
1-3 G41, G42 Korekce poloméru nastroje, G40 Zruseni korekce poloméru nastroje

G41, G42 Tool Radius Offset, G40 Tool Radius Offset Cancel

Obecné se pfi fezani kapsy nebo provadéni konturovani
pomoci Celni frézy pouzije funkce korekce poloméru nastroje,
aby se obrobek dokonéil ve tvaru, ktery je uveden na vykrese.

<Bod prikazu>

Bod pfikazu programu je stfed nastroje.

Tak jak je ukazano ve tvaru @ — @ — @ — @ uvedeném
niZze, pokud se program vytvofi bez korekce poloméru néastroje,
obrobek se obrobi do tvaru mensiho o oblast poloméru
nastroje Il nez je vyzadovany tvar.

Generally, when cutting a pocket or carrying out contouring
operation using an end mill, the tool radius offset function is
used to finish the workpiece in the shape specified in the
drawing.

<Command point>

The command point of a program is a tool center.

As shown in the shape @ —» @ — ® — @ below, if a
program is created without a tool radius offset, the workpiece is
machined to the shape smaller by the tool radius Il area
than the required shape.
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Posunuti drah nastroje mimo naprogramované drahy Ize
provést zadanim poloméru nastroje pro data korekce poloméru
nastroje na obrazovce ‘KOREKCE NASTROJE'.

(] PozNAMKA

To shift the tool paths from the programmed ones, input the tool
radius for the tool radius offset data on the ‘TOOL OFFSET’
screen.

] noTE

U stroju s provedenim pro soustruzeni nastavte pozici pomysiného
hrotu nastroje na ‘0.

m Podrobnostli nzgl'ezne:te v samostatnému dilu Qﬁ'ruéky
PROVOZNI PRIRUCKA, v ¢asti “NASTAVENI DAT KOREKCE
NASTROJE’.

Pokud se provede korekce poloméru nastroje, drahy nastroje

se posunou mimo naprogramované drahy o velikost zadané

korekce, aby se dokonéil poZzadovany tvar.®D - @ - @ —

@.

For the turning specification machines, set ‘0’ for the imaginary tool tip
position.

m The separate volume OPERATION MANUAL, “TOOL OFFSET
DATA SETTING”.

If the tool radius offset is performed, the tool paths are shifted
outside the programmed paths by the input offset amount to
finish the required shape, ® - @ - ® — @.

G

Nastroj
Tool
Pfikazy poloméru nastroje jsou nasledujici:
+ G41
Provede korekci naprogramovanych drah doleva vzhledem
ke sméru posuvu nastroje.

Obrobek
Workpiece

The tool radius offset commands are as follows:

+ G41
Offsets the programmed paths to the left in reference to the
tool advancing direction.

<G41>
Obrobek
Workpiece

Smér posﬁlu

nastroje vpred

Tool Advancing

Direc