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Pasznea 1. @aitanl Ductpost

BBenenue

DUCTpost - rubkas cucrtema reHepanuu nocriporeccopo. [To3Bomsier monb3oBarento cranka YITY,
OUYE€Hb IIPOCTO MPABUTH UMEIOIINECS OCTIPOLIECCOPHI U CO3/aBaTh HOBBIE.

Het HEOOXOMMMOCTH TpaTHTh BpeMs IS MOJHOTO HANKMCAHHS MOCTIpoieccopos, T.k. B DUCTpost
CYILLIECTBYET cBOSl 0a3a M3 msTUIECATH HauOosiee ucnoiabdyembix croek YIIY, xortopsle mMoryt ObITh
W3MCHCHBI U TIEPECOXPaHEHBI UCTIONB3Ys (aiiibl .0pt.

B xomangHoii crpoke Windows, BBemute: ductpost-w [ynpasnsrom munom|> [mun ynpaenenus].
dmp, nociie wero DUCTpOSt creHepupyet (haisl ¢ TEKyIIUMH HACTPOHNKaMH M0 yMOJTYaHHUi0. Vcnomb3yst
9TOT (haiin Kak OCHOBY BBl MOXeTe M3MEHHTB JIFOOYIO €r0 CTPOKY HIIM BCTABUTH HOBYIO.

dajis.opt HamKMCcaH Ha IPOCTOM AHIJIMMCKOM $I3bIKE, CTPOKHU (paiisia MOKHO MUCATh B JTHOOOM MOPAJIKE,
OJTHAKO JIyYIlle COXPAHAThH JIOTUYECKYIO IOCIENIOBATEIBLHOCTh. DTOT (ailll MOXKET OBITh NMEpPEeHECeH Ha
100011 KOMIIBIOTED.

Hcnonesyst @aiin.opt, 1r000My CIOBY WM Tpymie cioB, B (aiie YII MOXHO MPUCBOWTH JFOOOM
¢opmar BeIBoga. Ilocnenyromue uacTtu (HayalbHas CTPOKA, CMEHA WHCTPYMEHTA, JIMHEWHBIE
NepEeMEIEHHS U T.J.) MOTYT OBITh ONpEENIEHbl, HAIPUMEP: BBIBOJATCS WJIK HET HOMEpPa OJIOKOB.

DUCTpost Taxke rubok B 3amucu umeHHu ¢aitna. [Iporpamma cranka YIIY, npowusBeneHHas
DUCTpost o ymonuanuio umeHyercst jobname.tap, Ho moxer ObITh jObNname.nc wiu umsn 3adanusn 01.
Taxke BO3MOXXHO 3amucarb HH()OPMAIMIO COJNEPIKAIMYI0 MOATOTOBKH pabovero wmecra. ODTHMH
CpeICTBaMU YIIpaBIsieT (paiin UMEHYEMBIN 3anycK.

Crapsiit popmat xyz .. cfg caiiner Gonble He moauepkaH U OyneT MOJDKEH ObITh MpeoOpa3oBaH,
yTOOBl MCHOJNB30BaTh ''cmandapmmueiii’’  QGopmaT, WIM OJWH M3 JPYroro THUIMA YNPaBICHUIH,
npeoOpa3oBbIBas UX B (aiin

Craperii ¢popmar Xyz. cfg ¢aiiioB yxe He TOIAECPKUBACTCI W JOJDKCH OBITh MpeoOpa3oBaH B
"emanoapmuwiir”' hopmar Daiir.opt.



JlepeBo nmocTpoenuss Ductpost

dcam
|
| |
product config
ductpo sltNNNN ductlpust
| |
| |
| |
| | . opt
SYS lib
| |
| | | foA
exec misc hei . med . cfgz

ductpost.exe  startup ductpost.msg

Hupexropus lib nomkua Brirouars B cedst daitner "'cfg” wm "med”, crapmmx Bepcuii Ductpost.
Ecnu Onwst OymyT co3ansl B pabodem KaTajiore Wil 3aIycka (aiibl, TO OHU OyIyT HCIOIb30BAThCS
BMecTo (aitnos nexanmx B aupekropun/dcam/config/ductpost



daiia Startup

daiin Startup mocTossHHO HaxoIUTCs B cieayromem karaiore (/dcam/config/ductpost/startup).
Opnako, 3T0 He crpaBeUIUBO AJst Bepcuit oT DP1203 rae daiin Startup e BKJIloUYeH.
Ecnu c¢aiin Startup Bce e HE0OXOAUM, TO €ro MPHUIETCS CO3/1aTh.
Ecnu ¢aiina Startup Het, TO BBIBOJ 3HAUEHUI TT0 YMOTYAHUIO OyIET CIETYIOIINM:
Tape file = [ Output Cut-file name ] . tap
Set-up file = [ Output Cut-file name ] . inf
Print file = [ Output Cut-file name ] . prt

3AMETDBTE, uto PowerMILL urnopupyet ¢aiin Startup.

dpmat daiiaa Startup:

OcHoBHas popma 3anucu (aiina Startup nmo ymoiauaHuo:
file part = output required (TpeGyemblit BEIXO)
file mosxer GwITh OfuH ik " tape "', " setup ', " print "
part moxet ObiTh " file ™ -JUTst UMeHH (aiina
" extension" -mns pacmmpeHus gaiina
"dot" -I7ISL pa3AeauTens
output required none (6e3 output (BeiBoza) ) , mim tun ' tty "' ans pacumpenus win umenu. (7 — He
BCera TPeOYIOTCs, KPOME CITydacB OMMMCAHHBIX HUKE).

Takum 00pa3oM THUIHMYHBIE CTPOKUA MOTYT OBITh:
setupfile =
setupextension =
( TIpumevanue: eciii HUYETO HE 3a/1aHo0, pacimpenue oyaer . none ")
setup dot = none

Oro maer setup file Be3biBaTh ganubie 6e3 dot mmm extension .

' nuagopmanus '

( moxeT ObITh ' TIpOGET ")

daiin Startup ve 3aBucut ot cuctembl UITY wm daiina option file moka onu He 3amaHbI.

[Tpumep daitna startup:
setup file = none ( cm. [pumeuanue 1)
machine f11m4x_AUT3 (cwm. [Ipumedanue 2)
tape extension = "f11"

tape dot = "*"

setup dot = "*"

print extension = "pxt" (cMm. TTpumeuanue 3)
machine heid (cm. TTpumeuanue 4)

tape extension = H

setup extension =" " (cMm. TTpumeuanwue 5)

setup dot = *

setup file = xomenTapuii

tape file = HEID

cr (cm. TTpumeuanue 6)
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[TosicHeHMs K BBILLIEYTIOMSIHYTOMY IIPUMEDY:

1. Ota cTpoka sBisieTcs 001ell, OHAa OTMEHSET BCE YKa3aHHOE HIKE. JTa YCTaHOBKA MOJABISET BHIBOJ
setup-daiina. (# BbIBOA KOMMEHTAPHS WK yIalIeHUe eciiu Tpedyetcs setup sheet) .

2. Dta cTpoka crierrdudecku cBszana ¢ cuctemoit UITY, B aTom npumepe Option-gaiin MoKeT UMETh
HeckoabKo cucteM UITY. BeiBox 3TUX TaHHBIX MPOU3BOIUTCSA B CIEAYIOMINX 4-€X CTpoKax (KpoMe TOTO
eciu cTpoka 1 3amaHa, cMOTpu puMedaHue 1).

ucnonp3yite ;- ductpost f11m4x_AUTS3 Itrbotl1l

3. Print file sBnsiercst BeiBomom CLdata-daiina u3 cut-file u pacmmpenue no ymonuanuto Oyner pri
Jns monmyqenus print file :-

ucnonp3yite ;- ductpost -p heid ltrbotll ( Bsteoo heid . prt)

WIN | - ductpost heid ltrbotl1 -p ( Beteoo ltrbotll . prt)

4. Jta cTpoka umeeT otHomeHue k cucreme YITY "heid"” u He B3aumozelicTByeT ¢ option-daitiamu
cucrembl UITY "heid".

ucnonp3yite ;- ductpost heid ltrbotll

5. Ucnosnp30BaHen ABOMHOTO SPACE String mo3BoJisieT MOJABISATH PACHIMPEHUE 311ECh U B IPYTHX
MmecTax. Mcnonp3zoBanue " None " He MpUBOAUT K paciiupeHuro ' .none ".

6. [Tocnenusist ctpoka goynkHa ObITH ycToii by a carriage return from the proceeding entry.

PowerMILL u Startup
Startup-gaiin urHopupyetcs IloctmpoueccupoBanuem mns Tape output uz PowerMILL u Bce

yCTaHOBKM MorjM ObITh mpowmsBenacHbl B Selected Toolpath Output Form (BeiOpanHo#t (opme BbIBOAA
IyTH HHCTPYMEHTA).

VYcraHOBKa pacuiMpeHus o ymoiadanuio . tap" BBIMONHSAETCS I ONpeAeIeH s paciiupeHus Qaiina
BbIBOIa, Harnpumep: Itrbotll . hd

He ycranasiuBaiitTe nHbDOpMannoHHblil (aitn ecnu ycraHosieH diaxok "Produce info file" B mone
OptionFile u Torma 6yner BeiBox ltrbotll . inf

IMonyuntsCLdata print file, yctanoButs Beixox mis Cutter Location, u Beiopats Print 8 moe Format
u3 nosst Output Options. B ¢aiine BeiBoma 0T00pa3uTes To 4To OBLIO HamevyaTtaHo B mojie umenu Output
File, manpumep: Itrbotl1 . pcl or ltrbotl1 . prt

Ot Bepcun DP1320 Startup-gaiis 6an npusHaH U onpeAesaeHue B 3TUX Mpejaeaax OCyLlecTBaIsIeTCs
omnuueit Post Processor.



IIporou DUCTpost

DUCTpost MmoskeT OBITh 3aITyIIeH ABYMS CITIOCOOaMH:

1. Kak aBTOHOMHas mporpamma 3armyckaemas ¢ komanaaoi crpoku Shell Window:
ductpost [control name] [name cut-file ]
rae " name ".cut sto ums cut-file mpoussenennoro ¢ momoripo DUCT, nian POWERMILL.
Ductpost npouzoaut nporpammy UITY "name”.tap ansa cucremsr UITY.

Hanpumep:

ductpost fanuc test
nmocrtporiecupoBanue (aiiia test.cut , ms croiiku UITY fanuc, ¢ BeiBogoM ero kak test.tap. ( moapoOnee
cM. switches (mepekiogarenn).

Win u3nyTpu:
PowerMill2XXX
| PowerMill2 XXX

3nech, " name . tap BBemena (wnm Tompko " name " ) B mome Output File, BeIOpaHHBII
noctrporeccop s cucrembl UITY Beenen B mosie Machine Option File, u Hamucanbl OCTajbHbIC
TpeOyemblek Tmapamerpbl (aita - srto Writen, torma Ductpost crenepupyer nporpammy UITY
"[name]".tap. Ecau TepOytroTes apyrue pacuimpenus ¢aiios, Toraa nevataiire, Hanpumep name . "hd"

He 3anmansbiii uHpopmaimonnsiii dain ecnmu ¢uaxok " Produce info file " we 3aman B mosne
OptionFile, Toraa BeiBox Oyaer umers Takoi Bu ltrbotll . inf



IMonyuennsiit CLdata print file, BeiBogmTcs mams Cutter Location, u Bei6op Print B mosme Format us
noss Output Options. daiin BeiBoa 0TOOpa3MUT TO UTO HarevaTano B moje Output File, nanpumep ltrbotll

. pcl

PowerMill3XXX
C Oonee nozauumu Bepcusmu PowerMill, kak BuaHO W3 mokazaHHOro Hmke okHa (opma Output ne

npereprelia OOIbIINX H3MESHEHUH.
| PowerMill3XXX

! Active Toolpath Output Form E

Toolpath I Rough Out Speaker Face

File Type I M Program

& o L

Dutput File |1 2345673

— Tape File Options

Machine Option File ID:'\users\am\am-user'\H BmonarchZ. opt

Produce Info File T

&

— Output Options

Part Marne I'rv‘BEI Series Speakers

Units I i -l Farmmat I Birary -I Tool value ITi|:| vl

— Cutfile Toolpath Options

Cycle Output W Advanced... |

£dd Coolant Cammand (B art T_l,lpel On 'I
Load Tool I Az Specified vl Toal Mumber I‘l

"Cutter Campenzation

Length [ IEI.D Fadius [ ILeft vl
Wfrite | [Eloze Eile | Cloze |

[To ymomuanuro 8 DUCTpOSt Bctpoer psia moctporieccopoB Ha cuctemsl UITY (6osee moapodHO M.
Joctymusie cuctemsl UITY) .

Ecmu daiin umeromuii mms [control]. opt mpucyTcTByeT B TeKyluel AUPEKTOPUH, WK B AUPEKTOPHU
/dcam/config/ductpost, Torma on Oyzaer mpodureH mepBsIM, B Machine name B 3aranoBke 3Toro option-
daiina OymeT UCIONIB30BaThCS Kak KOHTpoiutep. OaHaKo, YTO-TH00 3aaHHOe B 3TOM OptioNn-ghaiiie 6yaer
UCIIOJIb30BATHCSl BMECTO BCTPOEHHOTO 110 YMOITYAHHUIO.

Jns 6otee moapobHoi naGopmanuu cM. Option File.

DUCTpost Taxxe unTaeT ¢aiiasl COOOIECHUH:

/dcam/product/ductpostxxxx/sys/hci/ductpost . msg

(rme " ductpostxxxx " Homep Bepcuu DUCTpoOst). 3mechk comepikarcsi COOOIIEHUS KOTOPBIE
ucnonb3ytorcst DUCTpOSt, koTopele mpu He0OX0AUMOCTH MOTYT ObITh H3MeHeHbI (He pexomenayeTcst)

DUCTpost moxeT Takxke ucrosn3osats startup file: ( /dcam/config/ductpost/startup ) ams
M3MEHEeHUs1 uMeHU tap-daiina 3aJaHHOTO 10 YMOJIYaHHUIO U €T0 PacIIUpPEeHHUS.

DUCTpost Taxxe renepupyeT daiia umeHoBaHHbIN ' Name ™ . inf , cogepxamuii tooling details, u
HekoTopbie komMeHTapuu B CUt-file. TIpu HeoOxouMOCTH, 3TOT BBIBOI MOXKET OBITH MOIABJICH T10
cpeactBoM startup-daiina.



Ilepexaouyareyan:

Ductpost MoskeT OBbITB 3alyIieH B aBTOHOMHOM peXKHUME ¢ KoMaH1HOM cTpoku okHa MSDos NT Window,
C HEKOTOPBIMU JIONIOJHUTENbHBIMU ITapaMeTPaMU.
ductpost fanuc test -t new.hnc -a
Bo3MoxHBIE TEPEKITIOYATENN !
-a wucnoab3yercs ecau Cut-file siesercst ascii.
-t name ucnonp3yercs s U3MEHEHU uMs rporpammsl YITY
-I name ucnoab3yeTcs A1 u3MeHeHus: umeHn INfo-ghaiina.
-p BeiBox CLdata print file
ductpost -v
-V UCTIOB3yeTCs TSl medaTh Homepa Bepcuu DUCTpost.
-| ( ctpounas Oyksa L) ucmone3yercs uis me4aTu CUCKa JOCTYITHBIX CUCTEM YIIPaBIICHHS
-w [control] ucrone3yercst Ui HATUCAHUSI TOTHOM KOH(PUTYpaIHK TI0 YMOTYAHHIO, CUCTEMBI

yIIpaBJICHUS.



Option-®aiia

@aiin onuuil UCMONb3yeTcs JUIsl NEepPEeHaNaJKH BCTPOCHHBIX CTAHJAPTHBIX IMOCTIPOLIECCOPOB Ha
cucteMsl UITY.

Heckonbko option-daiiioB MOryT ObITh HCIIOIB30BaHbI TS Kaxka0# cuctembl UITY.

ITepBas cTpoka nomxHa coaepxkaTth uMs cuctemsl UITY.

Option-gaiin 00bryHO HaXOAMTCS B ciieayroniet qupekropuu: /dcam/config/ductpost/

IIpumepbi:

Crannaptras cuctema UITY Fidia umeer mporpaMMbl 6€3 AeCATHYHON TOYKH, ABA ACCATHIHBIX paspsaa U
0e3 mpo0enoB.

Takoli BBIBOJI BBITJISITUT TaK:

N10G00X1234Y 345622345

N20G01X2000Y 3000

N30Z-2000

Jpyroii cranok Fidia nmeer B mporpaMmax JeCSITUYHbIC TOUKH, TPH ACCATHYHBIX pa3psaa U mpooesibl.
N10 GO0 X12.342 Y34.561 Z23.45

N20 G01 X20. Y30.

N30 Z-20.

Jlis BHECEHMS JaHHBIX H3MCHECHUN Option-cbafm JOJIKEeH OBITh U3MEHEH, CIIEIYIOIUM 00pa3oMm:
machine fidia
define format (XY Z)
metric formats
decimal point = true
decimal places =3
trailing zeros = false
end define
define format all
tape position =1
end define
end

Ooparute Buumanue: [lepBas crpoka ' machine control' u mocneansist ctpoka ' end ' — eIMHCTBEHHBIC
(UKCUPOBAHHBIC CTPOKH.
B kadyecTBe OTCTYITOB MOKET OBITh UCIIOJIB30BAHBI OJTUH UJIH HECKOJIBKO
po0OeJIOB, HO HeJIL351 HCMOJIb30BAThH TAOYJISIIHIO.
ITocne ctpoku ' end ' moymkHA OBITH MyCTAST JIMHHSL.



Cocras Option-daiiia
CTpyKTypa OMHCaHHs YEThIPEX CCKIIMOHHAS

dopmar KaxkI0ro CI0Ba U MOPSIO0K CIIOB.
CBsi3b MEXKy CIIOBAMU M UX 3HAUCHUSAMH (KITIOYH U KOJIBI).
[lenoyuciieHHOCTh, PeabHOCTh, YCIIOBHOE 0003HAYCHHE U JIOTHUECKHE (DIaKKH (METKH).

Omnwucanue GJI0KOB, KOTOPBIE COOTBETCTBYIOT CTAPTY, KOHILY, CMEHE HHCTPYMEHTOB, KPYTOBBIM U
IIPSIMOJIMHEVHBIM [IEPEMELLECHUSM.

TunugneIit Option-daiin MoXeT coaepkKaTh CICAYIOUINE CTPOKH:
machine fanucom

define format ( G1 M1)

leading zeros = true

end define

define format (XY Z1JK)
metric formats

decimal places = 4

end define

define keys
spindle not used
feedrate = F
end define

block start =5
block increment =5

define block tool change
N;T;"M6"

N ; Z FromZ

end define

end

I'te mepBeIii 670K 3a1aeT KOABI MMEIONIHE HadanbHble Hylu - G u M.

Koopaunats! umeroT 4 yrcna nocie IeCATUIHON TOUYKH.

TpeThst yacTh O3HAYaACT, YTO YUCTOTA BpAIlCHUs IIMHHICISA S HE 3aJaeTcs, a CKOPOCTh MOJaud
3agaercs ¢ F.

Crenyromuii 010Kk — HyMepanus 6JJOKOB HAUMHAETCS C 5, M TIOBBIIIACTCS Ha 5.

[Tocnenusis 4acTh AaeT BHIBOJ CMEHBI MHCTPYMEHTA B popme:

N10T2M6

N15Z50.
st netanbHOTO M3yUYeHus: cocTaBa oniuil cM. CTpykTypHbIe Oniuu.




IIporpammel UITY

[Tporpammer UITY, 006b19HO COCTOST U3 psifa OJOKOB, KaXKABIA U3 KOTOPBIX — 3TO KOMaH/1a Ha CTaHOK.

IIpumep

N30 X2.3 Y4.56
riae: Homep Osoka 30, nBH:keHHEe B TOUKY X2.3 Y4.56.

bnok cocrout u3 cinoB, 0OBIYHO OYKBa CONPOBOXKAACTCS LUQPOH, W XOTS OOJNBIIMHCTBO 3amucen
uMeeT oJHy OyKBY Ha KaKJO€ CIIOBO, UMEIOTCS CIOBa B KOTOPBIX MCIOJIB3YETCS NIBE MM Oojee OyKB
(manpumep, |, J u K - 310 cranmaptHbie OyKBBI, ONPENENSAIONINE IEHTP OKPYKHOCTH, TaKKe HEKOTOPHIE
cranku ucnonb3yroT cinoBa CX, CY u CK). Lludgpsr nmerot paznudnbie GopMaThl, 0OBIYHO KOOPIUHATHI
IHIIYTCS C IECITUYHBIMU TOYKAMH, & OCTaJIbHBIE 0€3 HUX.

Tunuynas uHpopmanus cogepxamascs B mporpamme YITV:

Block number N.....e.q. N25 Howmep Gioka

Feedrate F....e.g. F300 or F300. | CxopocTh nojgauu

Spindle speed S.....e.0. S850 Yacrora BpallleHus IITHHIEIS
Tool Number T...0.T2 Howmep unctpymenra

CraHouHbIE PYHKIIMH:

Machine stop MO CraHOK cToTI

Spindle on clockwise M3 Bpaienue mmuHeNs 0 9acOBOM CTpEIKe
Spindle on anticlockw. M4 Bpaienue mmuHens NpoTUB YaCOBOW CTPEIIKH
Spindle off M5 InmuHAETH BBIKIL.

Tool change M6 CMeHa MHCTpYMEHTa

Coolant on M8 OxJtakIeHne BKII.

Coolant off M9 OXJ1aXICHHUE BBIKIL.

End of tape M2 Komner 3anvcu

End of prog M30 | Koner mporpammbl

[ToaroroBuTeIbHBIC HYHKIIUH:

Rapid linear move GO Y CKOpeHHOE TUHEIHOe IepeMeleHIe
Feedrate linear move G1 JluHeitHOe nepeMeIleHue ¢ mogauei
Circle clockwise G2 Kpyrosoe nemxkenue mo UC

Circle anticlockwise G3 Kpyrosoe nemxenne nporus YC
Compensation on G41 KommneHcarst BKII

Compensation off G40 KomrieHcanus BbIKIL

Metric coordinates G20 nan G70 | MeTtpudeckre KOOPAUHATHI

Inch coordinates G21 wnu G71 | J[roiiMOBBIE KOOPAMHATHI

Absolute coordinates G90 AGCOITIOTHBIE KOOPTHHATHI
Incremental coordinates G91 OTHOCHUTEIIbHBIC KOOPIMHATHI
DopMaThbl

CroBa ¢ 1eCATUYHON TOUYKOH, OOBLIYHO UMEIOT MaKCUMAaJIbHOE KOJUYECTBO 3HAKOB IIOCIE «3aISITON
(uame Bcero: 3-mns metpudeckoit CK, 4-mans aroiimoBoii CK) CrioBa MOTYT UMETh BIIEPEIU CTOSIINE UITU
1033y CTOSIIIINE HYJIH.

Hanpumep, X3.45 X3450 X000345 X3.450 X0003.45
Bce 3amucu s 3Hayenus 3.45
OcHuoBubie kK016l M 1 G umeror makcumyM n8e nudpei(Hanpumep, GO1 nmm G1 ; M03 niu M3))
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IIpuMmep 3anucu

%

Hauaio 3anucu

:0001 Homep nporpammsr

N10G28G91X0Y0Z0 [lepemenieHue B CTapTOBYIO MO3UIUIO (JIaHHAS
0cobeHHOCTh — JTst Fanuc)

N30T1M6 CMmeHa MHCTpyMEHTA

N40G0G90X-25.Y-40.S800 M3

YckopeHHOe nepemelieHre B abCoMIOTHbIE
koopauHathl X-25 Y-40, BKII. BpallieHue MIIMTHHACIIS

N50G43Z3.H1M8

Koppekuust Ha JJIMHY UHCTPYMEHTA, BKJI. OXJIaXIEHUS,
nepeMeInieHue BHU3

N60G1Z-5.F100

[Tepememenue ¢ moaueii B pabo4yro MIOCKOCTh

N70G41Y40.D1F200

Bxi. KomneHcanum pexxyIiiero MHCTpyMEHTa

N80X-5.

N90G2G17X25.Y10.10J-30.

Kpyrosoe nepemenienue B X25 Y10, uentp 10 J-30 ot
Havana Jayru

N100G1Y-10.

N110G2X-5.Y-40.1-30.J0

N120G1X-25.

N130G0G40220. BrIki1. KOMIIEHCAII HHCTPYMEHTA
N140G28G9120 Bo3sBpar B onopHyto TOuKy

N150G49H0 BpIKI1. KOMIIEHCAIMH JJTHHBI HHCTPYMEHTA
N300G28X0Y0 Bosspar B onopayro Touky XY
N310T3M6 CMeHa MHCTpyMEHTA

N320G0G54G90X100.Y-35.51500M3

N330G43Z3.H3

N340G1Z1.F40

N350G83G997-10.R1.Q3.66F150

[{uks rryOoKOro cBepiaeHUs

N360G28G9120 BosBpar B onopHyto Touky 1o Z
N370G49H0 BpbIKI1. KOMIIEHCAIMK JJTHHBI HHCTPYMEHTA
N380G28X0Y0 Bosspar B onophuyro Touky mo XY
N390M30 Konen nporpamMmmsl
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daiia coodIeHnm

Ductpost cogepxut cooO1ieHns KOTOPBIE MTUIITYTCS UTIeYaTaroTCs B (aiisie BO BpeMs IPOroHa
ductpost. OTu cooO1eHHsT MOTYT OBITh U3MEHEHBI HJIH TPAHCIHPOBAHbI, Kak TpeOyercs: Bam.

10 Hcnonb3yeTcs, eciau Bl XoTnTe nepenaTh coOOIIEHNs Ha IPYTOM SI3bIKE, BO BPEMsI BBIITOJTHEHUS
nporoHa Ha nporpamMmsl (Hanpumep: " Enter program number " B " BeauTte HoMep mporpaMmbl’” ) WK B
dopmare daiina .inf .

Hawubonee yacto Tpancnupyembie CTpoKH Gaiiaa COOOIICHHI:

102 "Enter program number :" («BBeauTe HOMED MPOTrPaMMBI)
103 "Enter cutfile name :" («BBemute ums cutfile»)

109 "Incomplete cldata file" («He cxommuiekToBaH ¢aiin cldata»)
111 "Enter part number :" («BBemute HOMEp IeTaTN»)

127 "Problem opening files" («ITpoGiema oTKpBITHS (aiina»)

172 "Error(getrec): Could not determine Cldata precision” («Omm6xka (getrec): HeBo3M0KHO TOYHO
onpenenutsh Cldata»)

186 " x too small in block %(110)" («B 6y10Ke CIUIIKOM MaJioe 3HaueHHEe X»)

187 " x too large in block %(110)"

188 "y too small in block %(110)"

189 "y too large in block %(110)"

190 " z too small in block %(110)"

191 " z too large in block %(110)"

192 " Control not available " («KOHTpOJIb HE BO3MOKEH)

Jns BHeceHus uameHenui daiin: /dcam/product/ductpostNNNN/sys/hci/english.msg momken ObITh
ckormpoBan B /dcam/product/ductpostNNNN/sys/hci/ductpost.msg.
Torma daitn ductpost.msg Oyaer KCIoIb30BaThCs BMECTO (aiiia 3a105KEHHOT0 TI0 YMOJITYaHHUIO.

Kaxxmoe cooOrieHne BbI1aeTCss HOMEPOM COTIPOBOKIAaeMBbIM (JOPMATHPOBAHHOM CTPOKOIA
3aKJII04YeHHOH B IBOiHbIe KaBbIYKH. Eciu B cooOmieHnu 0onee 0JHOM CTPOKH, TO CIEAYIONIHE CTPOKH
J00ABJISIOTCS UCTIONB3YS + «CJIeAYIOIasi CTPOKA B ABOMHBIX KaABBIYKAX)

F Mmoo Setup Sheet mememmmemememeeeeee- "
N e e ————— _—

dopmar kaxkaoro CLdata kourponupyet daiia cooOIIeHui:
%(110)  3nayenwue 10 menbIx yncen
%(F5.1) 5 peanbHbIX HH(P C OAHOM HUPPOI MOCTE «3aAMATON
%(A10) 10 cTpok cUMBOJIOB

%(A-10) cTpoKH MOTYT OBITh BEIPABHEHBI 110 JICBOMY KPato

HeB03M0:KHO U3MEHUT NEPEMEHHbBIE €CJIM HalMCaH TOJIbKO UX (hopmar.
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IIpuMep BLIBOAA CTPOK B HH(MopManuonuoMm daiie:

L8 T
F M e Setup Sheet  ----------memememeeeee- "

Y e —————

Lo

A e ————

+"| Date : %(A-11) "

+"| Time: %(A-11) "

+"| Programmer : %(A-11) "

+"| Machine : %(A-11) "
e — "

+" | Block Tool Number Length  Radius Comments "
e "

(rme Date m Time — naTa u Bpemsi, Programmer - tekymuii login name, Machine — Tun cranka
u3 option-daiina)

176 " | | | | |%(A-35)| " (®opmyaupoBka kommentapusi DUCT pprint)
177" | | | "
178 " |%(15)|%(12) (%(12) %(12))| %(F5.1) | %(F5.1) | "

(momep 06J10Ka, HOMEP MHCTPYMEHTA, CMEIleHHe Panyca, CMellleHne JUTMHBI, JUTHHA, PAJTHYC)

S T e "
180 "

+" 5

+"| Maximum Minimum "
+"] 5

+" X % (F10.3) %(F10.3) "
+"] I

+" Y % (F10.3) %(F10.3) "
+"] I

+"| Z % (F10.3) %(F10.3) "
+"] I

+ "

(MakcumaabHOe 1 MUHHMAaJIbHOe 3HaYeHne X Y u Z u3 cutfile)

193" | | | | Tipradius % (F10.3) |* (Pammyc ckpyrieHusi 3y6a)

94" | | | | Feedrate % (F10.3) ["  (CxopocTh mogaun)

195" | | | |PlungeRate % (F10.3) |" (CxopocTh morpy:keHus)

9" | | | | Safe Z % (F10.3) |* (HauyaabHoe mosokeHue Z)

197" | | | |RapidHeight % (F10.3) |" (3nauenmne Z mocse 1-ro mpoxona no Z)
98" | | | | Spindle speed % (F10.3) |* (Yacrora BpamieHHsI IIMUAHIE))
199" | Part number % (A-35) | (Homep nerasmn)
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Paznea 2. @opmartsl ONIANI

dopmaTnl CJI0B

Crpoxka nporpammel UITY comepxut Habop cinoB: G1 X...Y... Z...F..uT. 1.
Kaxmoe cinoBo MOxkeT ObITh OT(OPMATUPOBAHO OMHMCAHUEM, 3AJI0KEHHBIM B Option-gaiine. Cnosa

MOTYyT OBITH OIMCAHBI HWHIWBHUYaAJIbHO WK I'pylIIaMu.

Ho Heo0X01uMO0 BHECTH B CIIMCOK (pOPMATOB, H3MEHEHHs HX MEPBOHAYAILHOIO CTATyCA.
®opMaThl H3MEHEHHSI ONHCAHBI HUKE:
Kasicooe onucanue popmama oonsicno nauunamoca c. define format ( .... ) u 3akanuusamocsa

end define.

dopmyauposka define format momkHa conpoBoXKaaThCS UMEHEM(-aM1) OJHOTO HJTH HECKOJIBKHX CJIOB

B CKOOKaXx, pa3/IeJICHHBIX MPOOEIIaMHu.

[Ipumepsr:

define format (XY Z)
field width = 8

leading zeros = false
decimal point = true
end define

define format (G M)
leading zeros = true
decimal point = false
end define

Urto naet BeBOA KoopauHaT X Y Z B hopme: X3.123 Y78.9 Z400.
Koabl G u M BriBozsiTcs B popme: GO1 G90 M03 M10

Ecnn Bce cinoBa JOJI’)KHBI UMETh 06IJ.II/II7I (1)OpMaT, TO UCHIOJIB3YCTCA CJICI[YIOI.HI/Iﬁ CHUHTAKCHUC:

define format all

tape postion =0

end define

UYro mpUBOIAUT K OTCYTCTBHIO MPOOEIOB MEXIy cioBamu B mporpamme. (bonee moapo6no cwm. the

document on spacing.)

(Yame Bcero Mexmy CIIOBaMHM CTaBHTCSA OAMH MpoOed, 4YTo obecreunBaeT yYIOOCTBO YTCHHUS

IPOrpaMMBbI, OJTHAKO 3TO Y/UTHHSET CTPOKH U YBEJIMYMUBACT pa3mMep ¢aiina).

Bo3MoskHBIe onpeneaenus ¢GopMaToB

o HMpume
3anannblii popmar cjioBa pumep
HCNOJIb30BAHNS

\address letter

\address letter = "MSG, "

Cnoso Haunuaercst MSG,

address width

address width = 5

‘4 3HaKa BKJIIOYas IPOOEN, iU 5 3HAKOB

field width

field width = 8

Jo 8 mudp ddddd.ddd Brmrogast Touky, niau 8
mudp. (125 max.)

tape position

tape position = 1

‘1 po0et epet CII0BOM

scale factor, i
scale divisor

scale factor = 2 i
scale divisor = 4

VYMHOKEHHE 3HAYCHUEC HA 2 WIH JACJIICHHUEC Ha 4
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sign
modal, not modal

permanent, wim
not permanent

metric formats, u/win
imperial formats

decimal places
decimal point
leading zeros
trailing zeros
exponent width

IIpuMeyanus:

address letter

address width
field width
tape position =1

scale factor
scale divisor

sign

modal

not modal

permanent

metric formats
imperial formats

leading zeros
trailing zeros

sign = if negative
modal

BbIBOJ TOJIBKO OTpULIATENTLHOTO 3HAKA
Cwm. IIpumeuanus Huxe

not permanent
b Cwm. IIpumeuanus Huxe

metric formats BbIBOI METPUYECKUX WIH JIOUMOBBIX

dbopmartoB
decimal places = 3 3 3HaKa I0CJIe TOYKU
decimal point = false
leading zeros = true
trailing zeros = true

exponent width = 2

JlecsaiTu4yHas TOYKA HE HY)KHA
Cwm. [Tpumeuanus Huxe

Cwm. [Tpumeuanus HUxKe
X3.45E+04

OO6b1uHOE 3HaUYeHUE — 3TO o1Ha OykBa, "X" mnmu "G" |, HoO MOXeT
ObITH 10 19 3HaKOB (MaKC.).

Moxert 0b1TE OT 0 10 19 Makec.
Mosxet O5ITh 0T 0 10 125 Make

Pa3merienue oxHOro npobesa nepen KaxIbIM CJIOBOM IPOTrPaMMBbI:
nanpumep N10 GO01 X2.345 Y4.56 20.567 F600
(ITo ymomuanuto MoxeT ObITh tape position = 0 de3 npodenos )

OO6bIuHO MaciTabHbIe (haKTOPBI YMHOKEHUS 1 AeicHus = 1 (one),
HO 6LIBa€T HGOGXOIII/IMBIM YMHOXUTDb WJIN pa3aCINTh 3HAYCHUS HaA
KaKoe-T100 YUCI0, WIIM CMEHUTH 3HAK.

(3HaueHHEe MOKET OBITH TOJBKO HEJbIM YHCIOM)

(scale factor = -1)

Hcnoan3zoBanme: sign = if negative s BeIBOAA B KOOpAWHATAX,
TOJIBKO 3HaKa MHUHYC,

sign = always ecnu TpeOyrotcs 3HaKu + / - .

sign = none s koaoB G u F riae 3Haku He TpeOyroTCS.

CnoBo sBIsIeTCS MOJATBHBIM — €CJIM KOMaH 1a IEHCTBYET BO BCEX
MOCIIE0BATEIBHBIX CTPOKAX, TOKA HE OTMEHSIETCS MTOT00HOM.
O6wrun0 KOaBI G M KOOpauHATH X, Y, Z — MoJajiabHbIe, a KO |, J,
K — He MOmanbHbBIE

[MocrostHHO TpeOyemMble B IpUMEHEHNUH TpH BhIBOIE. CaMblil 00muii
npumep — Homep 610ka (N ).

C10B0 10KHO OBITH BBEACHO BO BCEX CTPOKAX MPOTPAMMBIL.
[Mpumeuanue : s " heidiso " kaxapiit 010K JOTDKEH
3aKaHYMBaThLCSI cuMBoOIoM ' * "' st EOB.

WHorna tpebyeTcs MMeTh pa3inuHble METPUYCCKUE U TIOHMOBBIC
dbopMaThL.

[To ymomuanwuio - metric formats, Ho 3TO Tak)ke 3aBUCHUT OT
CLdata

Cwm. lleanle, peajibHbIe€ YHCIA M 3HAKH

Criepe/ HJIH TI03a/TH CTOSIIKE HYJIH, MOTYT HCIIOJIB30BATHCS IS
OMPCACIICHUS IMOJIOKCHUA IIeCSITH‘-IHOﬁ TOYKH.
(manpumep, BeIBOIOM 3HaueHus 345.1 moxet ObiTh 00345100 )
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exponent width [To ymomuanuto — 0, mOTOMy HE UMEET HH KaKOTO 3HAUYEHHUS.
OnHako eciu 3HaYEHUE JaHO, TO CJIOBO BBIBOJIUTCS B
9KCIIOHEHIIMALHOM BH/IE (CM. BBIIIIE)

OO0mmii mpumenp:

( [Mpumeuanue: oTCTYI — 3TO MPOOEIBI, 3 HE TAOYJISIINS)

define format ( X)

address letter ="X"
address width =1
field width =8
tape position =1
scale factor =1

scale divisor =1
sign =a
modal
metric formats
decimal places = 3
decimal point = true
leading zeros = false
trailing zeros = false
imperial formats
decimal places =4
decimal point = true
leading zeros = false
trailing zeros = false
end define
B stoM cniyuae X nosiBisiercs kak X+3.456 B MeTpudeckoit popme, u kak X+3.4562 B 110HMOBOIA.

Iways

define format ( G1)
address letter ="G"
address width =1

field width =2
sign = none
not modal

metric formats
decimal places =0
decimal point = false
leading zeros =true
trailing zeros =true
imperial formats = metric formats
end define
B stom ciiyuae G1 nmosBnisiercst kak GO1 kak B METpHUYECKUX Tak U B JIOMMOBBIX CK.
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Some Typical Integers, Reals and Characters (Hekoropble THINHYHBIE IeJble,
peaJbHbIE YHCJIA U 3HAKH)

B (aiine xoH(puUrypauuum HCIONB3YEeMOro IMOCTIPOIECCOpa MOXKET OBITh MHOXECTBO (DIAXKKOB C
3aJJaHHBIMH 3HAYCHUSIMU KOHTPOJISI TeHEPUPYEMOU TIPOTPAMMBI:

flag name = value
3HaveHHE JODKHO 0aTh COTJIACOBAHO C TUIOM (hJlaXkKka, WHa4Ye BBIBOAUTCS COOOIIeHHE 00 oImmoke, u
MOCTIPOIIECCUPOBAHKE MIPEPHIBACTCS, WK MOXKET UTHOPUPOBATHCS.
Hanpumep:

block increment = 10

maximum feedrate = 1000. # o6paTuTe BHUMaHHE HA TOYKY

message output = true
JTAHHAs 3aIMCh SABJSCTCS NMPABUIIBHOM, a MPH HENMpaBUIbHOM 3amucH, Hanpumep: block increment = 10.
w maximum feedrate = 1000 BeiBoauTCs cooOIIeHHE 00 OMIMOKe

daakku (METKH) pa3sHLIX THHOB U MX OYHKIMN:

arc radius limit = n. Orpanuyenne MakcMMaJdbHOIO PAINYCA JIYTH [TPH BHIBOZC
nporpammbl UITY u cornmacyemslii ¢ Bo3MokHOCTsIMH cTaHKa. ([0
Bepcun DP1335 Obin real 16)

arc minimum radius =n.  |Orpanuyenne MUHHMAJILHOTO PAINyCca JIYTU TIPU BBIBOJIC

nporpammbl UITY u cornacyemsrii ¢ Bo3moxkHOCTsIMU cTaHKka. (HoBas
DP1357)

diameter = n. OueHb peIKo UCTIOB3YeTCst U ObLT BBeAeH st cuctembl UITY Lathe.
M/c cietmdudaeckuii mapamerp ( Linear = Pi * dia* A/ 360)

maximum feedrate = n. MaKkCHMAJIBLHO I0NYCTUMAsI CKOPOCTh MOJAYH — 3TO ICHCTBYET Ha
JMHEWHY0 mojavy u Jitoosie npyrue [Lnymkeproe/Cutting/Y ckopenHoe.
B cnydae 3aganust momauu 6oJee yCTaHOBIICHHOM, 3TO 3HaUYEHUE
UCIIPaBJISETCA 10 TOIyCTUMOTO 3HAYEHUS.

minimum feedrate = n. MUHHUMAJBLHO JONYCTHMAs CKOPOCTH MOJAYH — JIF00ast mogaya
3aJlaHHasi MEHEE 9TOr0 3HAYEHUS MCIPABJISIETCS 10 IOIYCTUMOIO
3HAYEHHUS.

maximum segment = n. OmnpenesieT rae B (hailj NporpaMmbl 10J:KHA ObITh CleJ1aHa

Bcrapka B feet (pyt). (Cum. pasznen CermenTariusi)

maximum tape length =n. MakcumajubHas JJinHA 0HO# yacTi mporpavmvel YITY. TTo
YMOJTYAHHIO HEOTpaHWYeHHA ( ) — Ecut pasmep mporpaMMal
CIIMIIIKOM BEJIMK, OHA aBTOMAaTHYECKHE Pa30OMBACTCS HA OT/EIbHBIC
(hanbI.

rapid feedrate = n. MaxkcumajibHasi yekopennas nojaava — 91o HE nuneiinas nogaga (GO)
N UCIIOJIB3YCTCS B BBIYMCICHUH MAIMHHOI'O BPCMCHHU. I[OJ'DKCH OBITH
COTJIaCOBaH C BO3MOXHOCTSIMH CTaHKa.

plunge threshold angle = n. | Yroa nakaona — npu kotopom [LnyHxepHOe nepeMereHmne
OIIPEJICIISICTCS U pacCUUThIBaeTCs Kak rurymkepHoe. ([To ymoruanuro -
0.0 Beprukains — Mcnoiap3yiTe TONBKO B UCKITIOYUTEIBHBIX CITydasix)

PaccTrosinne 0TX0/1a HHCTPYMEHTA NPHU padoTe — NpH NEPEHACTPONKE
OCEBBIX BpalLCHUH.

withdrawal amount = n.

Ilpumveuanue: Bee BBILICYOMSHYTBIE TapaMeTpPhI 3aat0Tcsi ¢ ' . ' (TOUKO#)
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block increment Bo3spacTtanre HoMepoB 0710k0B (cTpoK) mporpammel UITY

block start 3HayeHHe UCTIONIb3yeTCs Ui 3a7jaHnsl HOMepa epBOro 0y10Kka (CTPOKH)
counter increment KonnuecTBo Ha KOTOpo€E U3MEHSIETCS ITepeMEHHast "CoUuNter (cuerunk)"”.
counter start CrapTroBoe 3HaUeHUE JJI IepeMeHHoM 'counter (cuertunk)"

cycle output Hcnomnp3yercst aiist onpeereHus Tuia BeiBoaa nukioB. (He ouenp

JIOCTOBEpHA — NOJIb3yiTech BeiOopoM B PowerMill)

integer 69 Hcnonb3yercs aist 3aJaHUsl CKOPOCTH TOIa4YH MPH TUTY HKEPHOM
bpesepoBanun (mo ymomyanuto = 0 — okomo 85%
= 2 — (hakTUYECKH 3aJ]aHHas T10/]a4a)

maximum block number ' MakcuManbHbIH HOMEpP OJI0Ka (CTPOKH), TTOCIE KOTOPOTO MPOHU3BOIUTCS
copoc Ha «0».

maximum tape blocks MaxkcuMaabHOE KOJIMYECTBO OJIOKOB (CTPOKH) B MPOTPaMMe
minimum tape blocks MuHUMaIBHOE KOJMYECTBO OJIOKOB (CTPOKH) B IpOrpaMMe
program id start 3HaYCHHE TI0 YMOIYAHUIO . ( O6bIuHO M0 yMOTYaHHIO = 1)
segment type Kpurepwuit 1151 pa30oueHus ¥ CerMEHTAIMH TPOTPaMMBbI

0 — o anuHe nporpamMMel B GyTax (feet)

1 — o AMMHE NepeMEeNICHUsI HHCTPYMEHTA
2 — 110 HOMepy 0JIoKa

3 — 110 KOJUIMYECTBY CHMBOJIOB

special zero Ecmu = 2 | To 3HaYCHHUE CIICIUAILHOTO HOJISI BHIBOJIUTCS Kak '
Kaxkoe Ob1 3Hau€HHE HEOBLIIO, 3TO ACHCTBHE MOXKET OBITh HTHOPUPOBAHO U
NIEPEONPENIETECHO K HY)KHOMY ' '

split move Kpwurepwii 11t pa30uBKH niepeMeeH i
0 -- mepememnienus mo XYZ He pa3ousarorcs (/I MHOTO-OCEBbIX)
1 — pa3Ouenue nepememenuii Ha " XY" u "Z"

tape split retract distance |Paccrosiaue, Ha KOTOPOE OTBOAUTCS MHCTPYMEHT MPH pa3OHEHUN
IIPOrpaMMBI.

tool reset coordinates YcTaHOBKa KPUTEPUEB IS IEPEMEIICHUH TT0CIIe CMEHBI HHCTPYMEHTA
(He ucmoJib3yiiTe MHOrooCeBbI€ MepeMelieHHsI HHCTPYMEHTA.)
0 — bes cren. aeiictauii. Output depnds on CLdata input
1 — BeiBog koopauHaT X u Y.
2 — BeBoa koopauHat X, Y u Z
3 —BeBog X, Y B 0/1HO#1 cTpoke, Z B CleayoIIen
4 — BeiBog Z B 07HOM cTpoke, 3ateM X Y B clieyromiei

cM. Pasznen «Pa30uenue mporpaMmmabDy
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block order

full circle

go home output

incremental centre

message output

retract at angular limit ++

spindle w motion
spindle x motion
spindle y motion
spindle z motion
spindle azimuth rotation
spindle elevation rotation

tlo output

use partid

use progid

tape split on tool change

= false BbIBoj CITOB M T.II. B MOPSIJIKE WX 3aaHus criuckom " word
order " (mopsIoOK CJIOB) B HCXOAHOM (haiie.

= true Output BeiBoj cITOB ¥ T.II. B MOPSIIKE UX TOSBICHUS B OJIOKE
orpeeieHHOM B Option-daiise.

= true OmnpeneneHue BbIBOAA MOJTHOW OKPYKHOCTU B KPYTOBBIX
MepeMEIICHUSX.
= false BbIBOI JIMHEHHBIX IEPEMEIIECHHUH I OKPYKHOCTEH

= true BrpIBOI ABMKEHUS «HUOU JIOMOIY.
= false TlonmaBneHue OABUKEHUSA «UIU JOMOI.

= false BoeiBox koopauHat mentpa kpyra |, J, K B aGCOIIOTHBIX
3HAYECHUAX.

= true BwBox koopauHar |, J, K kak OTHOCHTEILHOE 3HAUCHUE
MEXKy Ha4aJabHOU TOYKOHN U LICHTPOM.

= true BeiBoja cooGrienuii cldata B (aiine mporpamMmel.
= false TlomaBnenue coobienwuii cldata B daiise mporpaMmeI.

= false MynbpTH-0CEBOI BO3BpaT U NEPEKOHPUTypaius He
OCYIIECTBIISICTCS U TOCTIPOLIECCHPOBAHNE TTPEPHIBACTCS
cooOuieHrneM 00 omuoOKe, eCiy YIJIOBbIE U TMHEHHBIE TIPEACIIbl Iy TH
MHCTPYMEHTA MPEBBILICHBI.

= true BosBpar u nepexoHpurypanus OyayT MO3BOJIATHCS, €CIIU
BO3MO)KHO BCTaBUTH JJOMOJTHUTEIHLHOE JBIDKCHNE, KDOME 33aJaHHBIX B
PowerMill.

= false IImuanens coBmemaercs ¢ ocbro W
= false IInuungens coBMeIaeTcs ¢ 0cbro X
= false IInmuanens coBMmemaercs ¢ ocbio Y
= true IInuHaens COBMEMIAETCS C OChIO Z

= false Bpaienue ocu B elMHHUIIAX CTOJIA
= true Bpamenue ocu B eAUHUIIAX HHCTPYMEHTAJILHOTO OapabaHa

= false Bpamenue ocu B eqMHUIIAX CTOJNIA
= true Bpamienue ocu B eAUHUIIAX HHCTPYMEHTAJILHOTO OapadaHa

= false TlomaBneHue KOPPEKIUK HA JUTMHY HHCTPYMEHTA TIPH €TI0
CMEHE.
= {rue BpIBOJ KOppPEKIMHU Ha JUTMHY UHCTPYMEHTA IIPU €r0 CMEHE.

= true Wcnons3yercs uMsa aetanu u3 cut-caiina.

= false BesiBaer id geranu ¢ knaBuatypsl. ( He u3 )

= true Ilo ymomuanwuro ucnoas3yercs (1), uiau 3aqaHHbBII HOMEP
POrPaMMBI.

= false Be3siBaer id nmporpammel ¢ kiaaBuatypsl. (He u3 )

= false HopmaibHBIii BBIBO TPOrpaMMBbl
= true BpIBoJ mporpaMmsbl CO CMEHOM MHCTPYMEHTA pa30UTOil B
no3unuu cMensl. ( Mcrmonb3yercst uist BBIBOJIA MOIPOTPAMM)

(3nauenusi mo ymouanui) . (AJbTepHATHBHBIE 3HAYEHMHS)

— cM. Paznien «BbIBOI OKpyKHOCTEW»
" — cM. Paznen «Mynbrrocessie daiinsl (4 ocu - 5 oceit )
' — cM. Paznen «IlognporpaMMen)
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machine name

print header
point

Zero

[Mpumep " Fanucbm version 1.2 " mevaraercs IpH CTapTe MOCTIPOLIECCHPOBAHHS B
nepdokaprax

[Tpumep " Delcam Postprocessor " meyaraeTcst mpu CTapTe MOCTIPOIECCUPOBAHUS B
nepdoxaprax

[Tpumep "' . " CuMBOJ AJI UCTIOIB30BAHMS IECSITUIHON TOUKH

[Tpumep ** 0.0 ** CTpoka CUMBOJIOB AJIsl UCIIOIB30BAHUS BHIBOJIA TNIABAOIIEH TOUKU
HYJIS

u = positive Hampasnenue Bpamierus mo YC paccMaTpuBaeTCst Kak
IIOJIOYKUTEIIBHBIN KOHEL] BOKPYT OCH BPAILEHUS
= negative V3MeHeHHe HAaNPaBICHUS BPAIICHUS

u = degrees H3mepenue yria moBopora B rpajaycax.
= linear units M3mepeHue yria moBOPOTA B JIMHEWHBIX €ANHHIIAX.
( Ucnonb3yercst COBMECTHO € MapamMeTpoM )
= absolute BriBo KOOpIUMHAT B a0COMIOTHBIX 3HAYCHHUSIX.

incremental BsIBoJ KOOPAWHAT B OTHOCHTEIBHBIX 3HAYCHHSIX.

= bspline BriBo nanHbIX crutaiina B popmate B-spline
= polynomial BsiBox gaHHBIX cIlIaitHa B popmare polynomial.

=metric  IIporpamma BBIBOAUTCS B METPUYECKUX eAMHHIAX (aXke ecin
B CUt-(paiinie 3a710KEHBI IOUMBI).

= imperial TIporpamma BBIBOIUTCS B AFOMMOBBIX €IMHHIIAX (TaKe €CIIH B
Cut-gaiine 3aJ10KEHBI METPUUECKHUE).

= input [Iporpamma BEIBOAMTCS B €IMHUIIAX COTJIACHO CUt-haiina.

( 00b1YHO O yMOUaHUW ) [ (Anemepnamusa) . (+ M/C cienuduyn )

st 6oee momHOM nHGOpManuu cM. pazaen «Crucok Llenbix gyucen»
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Kaoun u koabl

Karoun:

Kitoun 3aBUCAT OT onpeieieHHbIX (POPMATOB U CJIOB 3aJI0’KEHHBIX B TIOCTIIPOIIECCOPE.
Hanpumep "x coordinate™ o0baHO cBsi3an co cioBoM X. UTo onpeaensieTcs Cieayonum
CHUHTAKCHCOM:

define keys
x coordinate = X
end define

Yarie Bcero KJIFOYM PEAKO MEHSIOTCS OT X HACTPOEK M0 yMOIYaHHio, moatomy "define keys" peako
UCIIOIB3yeTCst B Option-gaiine.

OpnHako, B HEKOTOPBIX CITydasx MOXET MOHaA00UThCs U3MEHeHHE PyHKINU Ktoda(-ei), HampuMmep
111 iepekstroueHus oceit (oce Y BZu ZBY).

Taxke MOXHO YKa3bIBaTh YTO CJIIOBO HE MCIIOJIB3YETCs IS OTACIbHOMN (yHKiuu (Hampumep spindle
= not used)

WmeHa rpymni ucrob3yeTcst JJis ONpeieNieH s KiroJa, a He cuMBoia. Tak auxfun = M1

auxfun = M. VmeHa rpymnn MOTyT OBITh HAWJICHBI B UCXOAHOM (aiiie.
HexoTopble nMeHa KITIOYeH U KOJIOB MOTYT OBITh COKpAIeHbI, Tak "' X coordinate " Moxet ObITh 3amucan
kak " x coord "

PeKOMEeH TyeTCst 3TH KITFOUH HITH KOJIBI OTPEICIISITh HCITONB3Ys B MX OMIUAX CHMBOIIBI ( Harpumep Key i
Bmecto | : tool length offset Bmecto G6 43 )

Ilpumep: define keys

zcoordinate = Y
y coordinate = X
X coordinate = Z
feedrate not used

end define
3,[[60]: N3MCHCHBI O6LI‘IHBI€ CJIOBa OJId KOOpI[I/IHaT , 1 3BHAUYCHUC CKOpOCTI/I Imoga4yu HE BBIBOAUTCA.

ITo1HBIN CIIHCOK:

aux function azimuth axis blocknumber clearplane

cycle dwell circle angle drill hole depth drill peck depth
dwell elevation axis  feedrate feed per rev

key i key j key k leader

message end message start  opskip preparatory function
program id radius spindle tool length

tool length offset tool number tool radius offset x coordinate

y coordinate z coordinate x feedrate y feedrate

z feedrate X vector y vector z vector

3rd rotation axis error
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Koagsl

Koap! npeionpeeennbie myHkToM Whose value He M3MEHSIOTCS W HaXOMATCS B CeKuuu
onpedenenus K00o¢ (MOJOOHO yKa3aHHBIM BBIIIC CEKIMMAM OMpeIeIeHUsl KII0Yei).

OHU UCTIONB3YIOTCS B BBIBOJIE KOJIOB cucTeMbl UITY B mporpammy, 3TH KOJbI SIBISIIOTCS
CTaHJapTHBIMU aJipecHbIMU cuMBosiaMu G u M.

Kaxaplit Koz 10/KeH ObITh CBA3aH C BHIBOJUMBIM CIIOBOM M 3HaucHueM (Harmpumep G1 0 ms
BBIBOJIA KOZIa ycKopeHHOoTo niepemertenus (GO0).

OHU onpeIeTAI0TCS CIICTYIONUM 00pa3oM:

define codes
function name = ¢popmam memxu cnroea 3HaveHHe PyHKIUH KOIA

end define
Ilpumep:

define codes
rapid =G10
linear =Gl1
comp on left =G241
componright =G242
comp off =G240
spindleoncw =M13
coolant on =M28

end define

G1 u G2 crangaptable uMeHa rpym st G-kogoB, M1 u M2 mist M-koaoB.
B oxnHoit ctpoke MoxeT ObITh HeCKOIbKO G mim M-k0/10B.

DT0 crpaBeNIMBO AJIsl KOAOB JIMHEHHOTO U ycKopeHHoro nepemenienniiG0, G1, u koMrneHcanuu
pexyuiero uactpymenra G41, G42, G40.
It is not permissible to have two G codes of the same group on a line [e.g. G2 40 ;
G317 ;G280] as G2 80 will overwrite G2 40)

ITo1HBIN CIIHCOK:

Caenyromue GyHKIuU COde Names pacro3HaKTCs MOCTIIPOIIECCOPOM H 33ar0TCS
cooTBeTcTBYOIUE G-K00bI, €CITH 33JaHBI B HCXOHOM TEKCTE MJIH B Option-daiine:

absolute data bore 1 bore 2 bore 3

bore 4 bore 5 break chip change tool

circle ccw circle cw clamp off clamp on

compensation off ::ompensation on cpmpensation on constant surface
eft right speed

coolant off coolant on coolant on flood coolant on mist

coolant on tap cycle retract deep drill drill

dwell end of drill end of prog end of tape

feedrate per feedrate per rev from gear range 1
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minute

gear range 2
linear

spin coolant off
spindle on cw
stop

Xy plane

gear range 3
metric data
spin cool on ccw
spindle off

tap

xz plane

imperial data
opt stop

spin cool on cw
spindle rpm

tool length offset

zy plane

-23-

incremental data
rapid
spindle on cc

spline



dopmupoBanue 0JI0KOB

bnok — 310 cTpoka uimu Habop cTpoK nosBistomuxcs B nporpamme UITY, ams ocoOeHHbIX yacTeit cut-
¢aiina, HampuMep: HaYaIo0 MPOTPAMMBL, JINHEHHBIC TBUKCHUS, IIUKITBI CBEPIICHUS U KOHEI] IPOTPaMMBbI
(cm. ciucok «MimeHa O6JT0KOBY)

Kaxmyro gacts nporpammsl UITY 3amaer define a block, cocrosimuii u3 HECKOJIBKHX CIIOB €
HOpMaJIbHBIMU 3HaYeHUsIMH (Hanpumep, "' X" —M HopMallbHOE 3HaYeHUe KoopauHathl X, " F " —ckopocTh
MOJa4H U T.J1.). ITO MOXKET OBITh 337]aH0 (DUKCHPOBAaHHBIM 3HaueHHeM (Hampumep, F 9999 ) wu ¢
ucnonb3oBanueM rnepemenHoi (Hampumep X OldX BeiBog X ¢ mociieiHUM 3HAYECHHEM).

Define block ..... cicox BO3MOXHBIX CJIOB, [T BRIBOJA UX B OJIHOM cTpoke nporpammsel YITY, ciosa
Pa3IEISIIOTCS «;».

Ecnu Mexy cnoBaMH HaXOIAIIMMUCS B OJTHOM CTPOKE CTOUT «TOYKA-C-3aIATON», TO B mporpammy UIIY
OHHM OYyITyT BBIBOJAUTHCSA B OJ1HOM cTpoke. CTPOKHU WIIM YaCTU CTPOK MOTYT OBITh TAKXKe OIpe/IeTICHbI
UCIIOJB3YSI 3aIiCh B IBOWHBIX KaBblukax (Hampumep, "G90G70" )

Bce 61oku umerot crienyromiyto Gopmy:

define block .....
enbllud.e.fine
IIpumep:
define block tape start
ll%ll
N ; IDPartiD ; ™"
end define

define block tool change
N;T,; M1l6
N ; SToolSpeed ; M13
N ; G590 ; G654 ;
end define

define block move rapid
N;Gl ;X ;Y ;Z ;F5000
end define

define block move linear
N:Gl:X:Y::;Z:F
end define

Uro mact BeiBox porpammel UITY B popme:

%

N1 (PART NAME- Example Output)
N2 T1 M6

N3 S2500 M3

N3 GO0 G90 G54 X...Y...Z... F5000
N4 G1 X.... Y... Z.... F250

=24 -



EJ'IOKI/I MOFYT 6I)ITI) 3a1aHbI B J'IIO60M nopﬂm{e, HO peKOMeHI[yeTCSI COXpaHHTB J'IOFI/I‘-IGCK}’IO oe1b, T.K. 3TO
YOpOIIaeT AaNbHEHIIYIO OTIAAKY U KOPPEKTUPOBKY.
CJoBa:

BonbIIMHCTBO UCIIOJIB3YEMBIX CJIOB MIPENIONPEAEIEHbI HCXOIHBIM (DailloM U BBIBOAATCS ONPEEIICHHBIMU
CHMBOJIOM H (popMaTom.
Jlns uX mpocMOoTpa HeOOXOAMMO B KoMaHHOU cTpoke Window, uiu B TeKCTOBOM (haiisie HaneyaraTh

B KOMaHHOM cTpoke, miu ductpost - w [control name] > [control name] .
dmp B TekcToBOM (haiine. (MCHob3yeTCs 000N TEKCTOBBIN PEAaKTOD)
(st 6osee monHol wHpopManuu cM. «Crircok CoB» u «Crrcok @opmatoB»)

CnoBatuma" XY Z 1 JKF " u .1 OyayT uMeTh HHAUBUAYAIbHYIO PYHKIIHNIO BBIBOAA (HarpuMep,
X1.234 Y5.678 79.0 F250 ), torna kak G u M —TpymIibl CIIOB UMEIOIIME OJJMH U TOT K€ CUMBOJI
(mampumep, G1 G2 G3 Bce umetot "G, M1 M2 - "M", 3a uckiarouerrem Heidenhain)
BrimeynomsnyTeiit npumep nosicusiet, uro G5 90 ; G6 54 BeBoaarca G90 G54 u G1 moxer
BeiBouTCs G1 GO G2 (G3 B 3aBUCHMOCTH OT XapakTepa BhIMoiaHseMoro nepemenienus. [logoouo, M1
MoxeT BeiBoUTbCs MO M1 M3 M4 M54 u T.1. B 3aBUCHMOCTH OT BBIBOJUMOM (DYHKIIMH U CIIHCKA
3HaueHHA:
Ecnu Heo0Xx01uMo BBIBOAUTH (PMKCHUPOBAHHBIE 3HAYEHUS, TO B YaCTH OJIOKA TIOJKHO OBITH: :-
F 9999 Oyner BeiBoauThCS Kak F9999
B 3HaueHusX HeIb3s UCMOIB30BATh AECITUYHBIC TOUKH, TaK €CIIH TPEOyeTCs MOTyIUTh

X1.234, To BBOA M1 MeTpudecKoi cuctemsbl - X 1234, u nns grorimoBoit X 12340

Ecnu 3HaueHmne TpedyeTcs BBIBOAUTH B CISAYIONIUX CTPOKAX, IaXKe €CITU 3HAUCHHUE OCTACTCS

HCU3MCHHBIM, TO CIIOBO H606XOI[I/IMO mucath Kak. F =C

IlepeMeHHBIE:

CrnoBa Takxe MOTYT OBITh BBIBEICHBI KaK TIEPEMEHHBIEC. DTO MOXKET MOHATOOUTHCS, €CIIM HEOOXOAMMO
BBIBECTH CJIOBO HE C €T0 OOBIYHBIM 3HAYCHHEM, HalpuMep B OJI0OKe CMEHBI HHCTPYMEHTA, 00bIYHas opma
MOYKET BBITJISIIETH KaK:

define block tool change
T ; M16
end define 4TO
naet BeiBoA: 12 M6 st BTOpOro HHCTpyMEHTA.
OpnHako HEKOTOpbIE CTAHKU MOTYT TpeOOBaTh, MPEABAPUTEIHLHOIO BHIOOpAa MHCTPYMEHTA, TOT1a!

define block tool change

T;:; M16
T NextTool
end define 4TO
naeT BeiBoA 2 M6 miist BTOpOro 3arpyKeHHOTO HHCTPyMEHTa u 13 mis

CJIEJIYIOIIETO 3arpy»KaeMoro HHCTPyMEHTA.
(DT0 YacToO MCHONB3yETCs ISt 3arPY3KH CIICAYIONIETO HHCTPYMEHTA B aBTOMATHUECKOE YCTPOHCTBO
CMEHBI, BO BpEMsI TOT'O Kak 00paboTKa MPOA0IKAETCS TEKYIIIUM HHCTPYMEHTOM).
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HeKOTODbIe NMpUMEPbI.

OTH 6J10KM HCTIONB3YIOTCS VIS 3ar0JI0BKA BTOPOTO U MOCTEYIONIero ¢aiina B pa30UTOI Ha OTAENIbHBIC
¢aitnel nporpamme UITY:

define block tape split start
ID ProgID
N; "™ G90 G70"

end define

define block tape split move
N ; G10 ; XOldX ; Y OldY
N ; G1=C ; ZStartZ
N; Gl1l; ZOldz

end define

ProgID s 3amanust OpurHHAIBLHOTO HOMepa mporpammsl (Hampumep, MPF0001 )
OldX, OldY u OldZ npenpiaymue nozuuuu X, Y u Z.

StartZ mpoBepka MO3UINH IJIOCKOCTH.

(Apyrue nepemennsie cM. paszaen «Ilepemennsie bioku»
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3arpy3ka ynpasjasoiei kougurypamun DUCTpost

NHorna HeoOX0AMMO UCCIIEIOBATh MOJIHYI0 KOHPUTYpALHIO YIIpaBlieHus, ucnoibszyemyto DUCTpost.
3arpy3ka IpoM3BOIUTCS C TIOMOIIBIO epekmouaTens " -W . (3arpyska BeiBoautcs B okHo MS-DOS, Ho
MOXeT OBITh M TIepeagpecoBaHa B (aii, KOTOPBIN COXpaHsIeTCsl B pabodell TMPEKTOPHHU ISl JaTbHEHIIETo
UCIIOJIB30BaHUS).

Hanpumep, 1715t moy4eHust 3arpy3Ki BHYTpeHHeW KOH(pUrypanuu cucteMsl ynpasienus " heid400 ",
tnabepute B koMmauaHO#M ctpoke MS Command Window:

ductpost”™-w”heid400”>"heid400.dmp (" = npobe)
D10 momecTHuT ¢aiin B Bam pabouuii kaTaior.
3arpy3ka MOXET POU3BOIUTHCS U3 OptioN-ghaitna
ductpost™-w~DMUGOPT-EMetV2.0pt*>*"DMUGOPT-EMetV2.dmp ( = mpoben )
(Oymert 3arpyskeHa NoTHAs KOH(PHUTYPAIUs BKIIOYas H3MEHEHHBIE OIIIMU), TOIBKO IS JII000H BCTPOCHHON
koHpuryparmu. (OTo HEOOXOMMO ISl TPOCMOTPA CITUCKA CJI0B WIIM CPABHEHHS H3MEHOM KOH(PHUTYpaIiu

C UCXOJTHOM)

Jlst mosmydeHust CiicKa cucteM ymnpasieHus noaaepxkusaeMbiii DUCTpOst, ncronp3yiiTe nepexirovyaTelib
" -1 (crpounas L), T.e. Hareuaraiire:

ductpost-I  (cTpounas L)
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Pa3znea 3. DyHKIIMM MOCTHPOIIECCOPAa

Homepa 0J10K0B

Homepa 6510k0B NCIOIB3YIOTCS TS ONpEieNICHHsI HOMepa CTPOKHU MPOrpaMMBbl, OHU MOT'YT HAUMHAThCS €
1 n nmpupacTath 110 1, Kak MOKa3aHO HUXKE:

% 01234

N1 G99 M6 T1

N2 GO X0 Y0 S1850 M3 PA10
N3 Z10.

N4 G30

NS5 GO0 X10.118 Y-36.377

OpnHako, 3TO He Bcerzia Tpedyercs, pa3IuuHble BApUaHThl HyMepaliy IPUBEICHBI HUXKE:

Hpumep 1

, TO HOMepa niepeonpeaensrores kimodom ' N .

define format (N )
not permanent
end define Oto
YAAIUT HOMEpPaA OJI0KOB U3 IPOrPaMMBbI:

% 01234

G99 M6 T1

GO X0 Y0 S1850 M3 PA10
Z10.

G30

G0 X10.118 Y-36.377

Ecnu BcTpoeHHBIN MOCTIPOLIECCOp HE BBIBOAUT HOMEPA CTPOK, TO Ucmonb3yiTe popmat ' N " B "
permanent.”

IIpumep 2
TO BCTaBbTE B Option-daiin
clieAyrolee:.
block start =10
block increment =5 9t0

naet nepBblit 60k 10, ¢ mocaeayoInUM MPUPOCTOM Ha 5.
IIpumep 3
, TO BCTaBbTE B Option-daii:

maximum block number = 5999
Toraa nocie Homepa 5999 npousoiinet cOpoc Ha HAYATBHBIN HOMED.
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IIpumep 4

N1000 BEGIN PGM SPECIAL MM

N1000 TOOL CALL 0 Z S3000

N1000 M55

N1000 M3

N1000 CYCL DEF 19.0 BEARBEITUNGSEBENE
N1000 CYCL DEF 19.1 A0 BO CO

N10 L X0.0 Y0.0 2150.0 BO CO FMAX

N12 L X254.345 Y146.780 B90.0 C35.250 FMAX
N14 L Z-55.70 FMAX

Torna BEIIOHUTE CIAEAYIOIIEE:

define word NF
address letter =""N1000""
address width =5
field width =0
permanent
end define

word order = (+ NF)

define block tape start
NF ; " BEGIN PGM" :; ID PartlD ; metric data
end define

define block tool change first

NF ; T2 0 ;"™ Z" ; S3000

NF ; M155

NF ; M13

NF ; G4190 ; " BEARBEITUNGSEBENE "

NF ; G4191 ; A0 ;BO;CO

N ; Gl ; XFromX ; Y FromY ; Z FromZ ; B=C ; C=C ; FMAX
end define

Cwm. Takxe «D@opmate» u «llenourncneHnbie HaaKkm»
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JInHelHbIe nepeMenieHus

OOBIYHO MUHUMANBHBIN (pOopMaT BBOJIA AJIs THHEWHBIX NIEPEMEILEHUH, CIIeaY O
GO1X...Y...Z...F...

rae GOL1 (wmm G1) - Ko JIMHEHHBIX TIEPEMEIICHHIA.

XY u Z — abcoaroTHBIE HIIM OTHOCUTENbHBIE TO3UIIUH.

F — ckopocTs momaun

CKOpOCTb BpallleHHsI IITHHEIS U KOPPEKIUS JUTMHBI HHCTPYMEHTA MOXKET TaK)Ke 3a/1aBaThCsl IS
JTUHCWHBIX MTePEMEIICHUH, 3TO HanOoJIee BEPOSATHO ISl MYJIBTH-OCEBBIX IIEPEMEIICHUN.

Taxoke MOXeT ObITh 3aJlaHa KOPPEKIIUS PEXKYIIEr0o HHCTPYMEHTA, 3T0 puMeHumo 2 u 3D
obpabotke PowerMill,

define block move linear - ouens peako ompeaesieTcss B HICXOIHBIX (haiinax.

3TO PEKOMEHIyeTCs CJIeNIaTh, €CII OJIOK HEe 3ajlaH B UCXOIHOM (aiisie yrpaBicHHs
HOCTIIPOIIECCOpa, HAITPUMED, €CJIU €ro ObLIO ObI JTydIie onpeaeauTs onuusamu. (B penkux ciyyasx
00HapYKUBAIOTCS OIIMOKH)

B option-gaiine " define block move linear " moxer BT AETH TaK:

define block move linear
N:G1;G2:X:Y;Z:D: F;M1;M2
end define

( G1 —kox AMHEHHBIX MTepeMeleHni (00bIYHO BHIBOAUTCS ), G2 — Ko KOMIICHCAIIUH paanyca
UHCTpyMeHTa (0OOBIYHO ), D — oTcTym paguyca HHCTpyMEHTa, F — CKOpOCTh MoayH,
u M1, M2 - kog M-pyukuuii. [J{1s MyJIbTH-OCEBBIX TIEPEMEIIEHHUH TPABUIBHBIM Oy 1€T
no6asuth G6, Su H |

e  Mp PEKOMEH/IYEM #ncnonb30BaTh BMECTO BBILMIEYTIOMSHYTOTO CIECAYIOMUN (hopMar:

define block move linear
N ; linear ; G2 ; x coord ; y coord ; z coord ; tool radius ; feedrate ; M1 ; M2
end define

o KomneHcarus paaunyca J0hkHA ObITh 100aBICHA K OOJBITUHCTBY OIIIHA, T.K. 3TO MPOIYCKaeTCs B
UCXOMHBIX (haiinax u Tpedyercs mwist 2D-o0padorke B PowerMill 2D. (Muorue cucrembl
ynpasnenus UITY He moaaepKuBaOT paraibHy0 KOMIICHCALIUIO B IyTaX, a TOJbKO Ha MPSMBIX
y4JacTKax)

CKOpoCTh MoJ1auu 0OBIYHO BBIBOJAMUTCS JIJISl TUHEWHBIX TTEPEMEIIICHUN.

[TepBoe mepemeneHne mociae CMEHBI HHCTPYMEHTA BCET/Ia PACCMaTPUBACTCS KaK OCOOBIH ClTydaid
(0OBIYHO 3TO PYHKIHS YCKOPEHHOTO MEPEMEIICHUsI, HO MOKET OVerlap (HaaoXuThCs, BHAXJIECT,
MEePEKPHITHE), OCOOCHHO B MYJIbTH-OCEBBIX OMIUAX. B 3TOM citydae OJ0K JTMHEHHBIX
NepEeMEIEHUI HyKIaeTcsi B 0c000M BHUMaHUU (cM. pazaen «Cmena HCTpyMEHTOBY ).

MoskeT ObITh YCTaHOBJIEH MPE/eIT TMHEHHBIX TePEeMEILEHUH, TPU 3TOM MOSBISETCS

NpeIyPEkKACHUE O TPEBbIICHUN 3TUX mpeaesioB mo X, Y uinu Z. (I[To ymonuaHuio, 3TH pe/eiibl B
DUCTDpost 3agansr B mpeaeine ot -999999. 1o 999999. mis Beex oceit. CMm. Paznen «IIpemenbi»)
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BrimosiHeHHE TPOBEPKHU YIIIOBBIX H3MEHEHUH MEKIY TIEPEMEIICHUSIMH, BO3MOKHO B BBIBOJIE KOJIa
MIOCTOSTHHOM KOHTYpHOI ckopoctr (Harmpumep, M90 B Heidenhain) nyis mepemernenuii rie
YTJIOBBIC M3MEHEHHST OYCHb MaJIbl.

Ipumeuanne: Bece MyJIbTH-0CEBBIE IEPEMELIECHUS PACCMATPUBAIOTCS KaK JIMHEHHBIEC, TAKUM
obpa3oM HE0OX0IMMO T00aBUTH YIIIOBBIC ocH: azimuth axis ; elevation axis k
BI)IHICYHOM?[HYTBIM.
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YckopeHHBbIE TepeMenieHus

Tunu4neiil popMaT BbIBOIa YCKOPEHHBIX NTEPEMEILICHNH, MOKET BBITTISAETh TaK:
GO0 G6 X...Y...Z..S... H... M3

I'me, GOO (wu GO) — KO TUHEHHBIX TTEPEMEIIICHUT.

XY u Z — abCONIOTHBIE UIX OTHOCUTEIbHBIE ITO3HUIINH.

MoskeT OBITh 337]aHa CKOPOCTh BPAIICHUS IIIMTHHEIS U KOMIICHCAIIHS JUTHHBI HHCTPYMEHTA
IUTs ycKOpeHHBIX nepeMenienni, S2500 M3 u G43 H1..

Ko xomnieHcanuu pagnyca HHCTpyMEHTa HanOoJiee BEPOSTHA MPH BBIBOJIE JIMHEHHBIX
MEPEMEIICHUN.

Briok yckopeHHBIX mepemMeInieHnii 00bIYHO OIpeie]ieH B UCXOTHOM (aiire.
" define block move rapid " MokeT BBITJISACTD TaK:

define block move rapid
N;:G1;G2;G3;G6;X:;Y:;Z;H;S;M1;M2
end define

( G1 - kon yckopeHHbIX nepemenienunii (00sraa0 G0)),

( G2 - kox xoMIIeHCaIMH paanyca HHCTpyMeHTa (00brar0 G41 v G42 )

( G3 = xox paboueii mtockoctu ( G17, G18 wu G19))

( G6 — ko KOMITEH AWK JITHHBI HHCTpyMeHTa (Bo3MOkHO G43 ))

(S - crkopocTh BpallleHHUS IITTAH/ICIS)

(F - yckopeHHas CKOpOCTh moAa4uu (00BIYHO HE TPeOyeTCs, HO MOKHO 3aTe€M 3a1aTh OIIIHIO "
rapid feed code =1 "))

( H — kommieHcanus aauHBI HHCTpyMeHTa. (JTo Tpebyet 3amanus " tlo output = true " u ™ tool
reset coordinates = 3)

(M1, M2 - wmoxer 661t M-dyukuueit mist BKJT mmuagens ( M3 ) u/unmun BKJT oxnaxkaenus
(M8))

Mst PEKOMEHYEM crnenyrommii popmaT, BMECTO BBIIIEYTOMSIHYTOTO:

define block move rapid

N ; rapid ; G3; tool length offset ; x coord ; y coord ; z coord ; tool length ; spindle ;
M1 ; M2
end define

OnHOBpEeMEHHOE MEPEMEIICHUE 110 BceM TpeM kKoopauHaTtaM X Y Z MOKET ObITh pa30UTO Ha ABOIHBIC
nepeMeIeHHs], TOCKOJIbKY MHOTHE CTAaHKH HE MOAIEPKUBAIOT TPEXMEPHYIO HHTEPIIOSIINIO TTPU
YCKOPEHHBIX nepeMenieHusix. YTo 3aaeTcs Tak:

split move =1
B stom cnyuae nepemernienus OyayT pa30UThI Tak: IpU JBUKEHUH BHU3 — CTIepBa BBHIMOMHSIOTCS 0 XY
3aTeM 1o Z, ABUKEHUE BBEpX — criepsa 1o Z 3atem 1o XY.
DT0 HE YCTAHOBJICHO MO0 YMOTYaHUIO, T.K. OOBIYHO YCKOpeHHbIe 3D-nepemMerienns BHIOTHSIIOTCS B

0€e30I1acHBIX 30HAaX.

st Mynetu-oceBbix octnponeccopax HEOBXO/IMMO 3agats kak "' 0"
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IepBoe mepeMerieH e TOCiie CMEHBI HHCTPYMEHTA MOKET OBITH 3a/1aHO KakK OCOOBIH cirydai, s
gero ucnoab3yetcs *“ define block move from “, Torma nepemernienns npou3BoaATCs MO0 €
YCKOPEHHOM JTN00 ¢ TUHEHHON CKOPOCTHIO MOIa4H.

MoseT ObITh YCTaHOBJICH MPEIeIT JIMHEWHBIX IEPEMEIICHHUH, TIPH STOM MOSIBISCTCS
IpeayTpeKIeHIE O IPEBBIIIEHIH 3TUX npeaesoB 1mo X, Y wiu Z. (ITo yMoIYaHuIo, 5TH IpeIebl B
DUCTpost 3agansl B mpeaeiie ot -999999. o 999999. ms Beex oceit. Cm. Paznen «IIpenenbi»)
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Kpyrosnble nepemMenieHusi

OO0bruHas popma 11 KpYTOBBIX EpEMELCHUMI:

G02 X...Y..1..J..F..)
} xy Plane (G17)
GO3 X...Y..l..J...F..)

G02 X...Z...1..K..F..)
} zx Plane (G18)
G03 X...Z...1...K... F..)

GO02Y..Z..J..K.F.)
}yz Plane (G19)
G03Y..Z..J..K..F.)

rae G02/G03 (unu G2,G3) — koabl A BeinosiHeHus: Kpyros o YC u npotus UC;
X, Y unu Z — KoOHeYHas TOYKa JAyTH

I, Jumm K — onpenensitor neHTp Kpyra.

G-KoAp! 17151 OKPYKHOCTH U TIOCKOCTEH 3a7at0Tcs OJIOKOM KOJIOB!

define codes
circlecw =G12
circleccw =G13
xy plane =G317
xz plane =G318
zy plane =G319

end define

rne, G1 — nepBas moganbHas rpynna G-konoB, 1 G3 — Tpetbs rpynmna. OOIYHO OHU HE MEHSIOTCH.

Koopaunatsl |, J 1 K MoryT onpenensats ¢pakTHuecKuii abCOMIOTHBIN LEHTP KPyra, B 3TOM CIIydae:
incremental centre = false

WIN OIIPEJIeNIATh OTHOCUTENBHYIO JUCTAHIIMIO MEX/Ty Ha4aJIbHOM TOUYKON M LIEHTPOM, B 3TOM CIIy4dae:
incremental centre = true

Ecnu koopnunartst |, J unu K uMeroT HenpaBUiIbHBIN 3HAK ( 3TO BAXKHO NPOBEPHUTH €CIIH THIT IIEHTPa ObLI
U3MEHEH), €r0 MOYKHO U3MEHHUTh UCTIONb3YS:

define format (1 J K)
scale factor = -1 1
end define

[Mo3umms nentpa kpyra | J, J K wu | K nosiBasitoTest ¢ COOTBETCTBYIOMIEH BEIBOJAMMOM IIIOCKOCTHIO. Ecin
KOJI TNIOCKOCTH TaKkke Tpedyercst (Hampumep, G17, G18 u G19), Torma G3 onpenensiercs - define block
move circle.

Ecnu ko1 mimockocTH He00X0AMMO BBIBECTH Ha CTPOKE Mepest KpyroM, To nomectute G3 B OTAECTHHON
ctpoke - " define block move circle ".
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J1J11 HEKOTOPBIX CTAHKOB HEOOXOIMMO pa30MBaTh OKPYKHOCTH Ha OTAEIbHBIE AYTH 110 KBaJpaHTaM. JTO
JOCTUTAETCA CIEAYIOLUIUM:

single quadrant = true
Onmus ¢aiina " define block move circle” gomkHa BBITIISIETh TaK:
define block move circle
N ; G1; G3; xcoord;ycoord;zcoord; keyi; key j; key k ; feedrate ; M1 ; M2
end define

G1 - xox kpyra (06srano G2/G3 ), G3 — xox iockoctu ( G17, G18, G19).

BbIBOA VI KpYyra npeioTBpalleH:

Jlyru OKpy>KHOCTH MOTYT OBITh TIOJJABJICHBI U BBE/ICHBI B BUJIC KOPOTKHX MPSMBIX OTPE3KOB, €CITH
OTIpeJIeTICH CIIeTYIOMUi (hIaXKoK:

integer 26 = 0 - mpeanoOYTUTENILHOE UCTIONBb30BaHue win circle output=( 0111 )
(cM. «CocTaB TaHHBIX»)

IIpenoTBpanieHre BbIBOAA AVT KPYIOB B MHAMBHIYAJbHBIX ITABHBIX IJIOCKOCTSX:

TenepL Ayra Kpyra MOXcET OBITH moaaBJICHA XU BBCJACHA KOPOTKHUMHU IMMPAMBIMH OTPE3KaMU B
I/IHZ[I/IBI/II[yaJII:HOI\/'I IJIOCKOCTH, UCITOJIB3YS ONPCACICHUEC CICAYIOIINMHA (I)Ha)KKaMI/IZ

suppress xy arc = true default = false
suppress zx arc = true default = false
suppress yz arc = true default = false

BbIBOJ IVIM KPYIa ¢ MAKCHMAJbHBIM CTAHOYHBIM IpPEIeJIOM:.

Ecii crerepupoBaHHBINA panyc TyTy OOJIBbIIe MAKCHMATBLHO JOCTYITHOTO TIPE/ieia CTaHKa, BEIBOIUTCS
CTaHOYHAas OLINOKA.

3unagenue " arc radius limit " — 3To 3agaHne MaKCUMAJIBHOTO Paanyca, M M0 YMOIYaHHIO SIBJISCTCS
10000.0 mm.
Ecii Hy>KHO BBECTH JPYTOil Makc. paauyc, To B Option-(aiia BBoauTCs Clieyromiee:

arc radius limit = 5450.0 (mpumep)

BbIBOJ IVIM KPYIra ¢ MUHHUMAJIbHBIM CTAHOYHBIM NPEIeJI0M:

Ecnu CI‘eHepI/IpOBaHHI:II\/'I paanycC Ayru MCHbIIC MUHUMAJIBHO JOCTYITHOI'O IpC/icjyia CTaHKA, BBIBOAUTCSA
CTaHOYHAas OIIMOKa.

3nadenue " arc minimum radius " — 3To 3aaHue MUHUMAJILHOTO painyca, U 10 YMOJIYaHHUIO SBIISICTCS
0.0 mm.

Eciu Hy’KHO BBECTH IPYyroii MHH. paanyc, TO B Option-aiia BBoAUTCS Clieayrolee:

arc minimum radius = 0.016 (mpumep)
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The circle is not in a major plane :

DUCTpost prior to DP1335 will not support circular G2/G3 arc leads output for angular toolpaths
offset in the XY, YZ or ZX planes greater than 0.1 degrees.  Arcs are output as straight line moves,
anything less than this, and the circle was snapped to the plane and a G02 / GO3 output.

From DP1335 this problem has been rectified to produce sensible output - however G02 / GO3 is still
not possible.

Pesepc G2/G3 mis ayvr B G18/G19 miaockocTsx:

B HekoTophIx ciyuasix TpeOyetcs npousBect peBepc G2/G3 B omHOM Wi 00eux miockocTsx G18
w/mmm G19.

Het HE Kakoro 4eTkoro oObSICHEHUS, TOYEMY TO TpeOyeTcs, pa3Be YTO ONPEIEICHO
KOH(HTyparmen CTaHka.

Kpaiine penko mensiercs miockocts XY (G17)

Torna HeoOxoaumo 100aBUTh cieaytonryto ommuro define block move circle:

define block move circle
if (Word{G3}==18)
N ; G1(5-Word{G1}); G3; x coord ; y coord ; z coord ;
key i ; key j ; key k ; feedrate ; M1 ; M2
ele
N ; G1; G3; xcoord ;ycoord ; z coord ;
key i ; key j ; key k ; feedrate ; M1 ; M2
end if
end define

(Word{G3} ==18 or Word{G3}==19) ecuu 3aaeiicTBOBaHbI 00€ IJIOCKOCTH.
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BuiBoa coo0nIeHnit

Coo6mienus (komanasl APT PPRINT u3 DUCT u CLdata 1044 PPrint uz PowerMill) moryT GbITh
BBIBE/ICHBI B POrPaMMe MCIOJIb3Ysl IOTHYESCKYIO om0 "' message output = true " B option-gaiie.
(OOBIYHO HACTPOEHO 10 YMOTYAHUIO B UCXOIHOM (haiiie, HO HE BO BCEX CITydasix)

Kak BapuaHT, eciu cooOIIeHHs He HY)KHBI. message output = false

OnHAKO MOKET MOSIBUTHCS HEOOXOAMMOCTH TIEPEOTIPEICIIUTh BBOAMMEBIE CJIoBa s start u end
cooOmmenuit. [Ipumep 3TOro nmokasaH HUXKeE:

BeiBog Tpedyemoro gpopmara: N100 (MSG, ... ET ) cranka ....

BriBog TpeOyemoro Havyana cooOiieHus, B 3Tom ciydae ( MSG,

define format ( MS)
address letter "(MSG, " ## start address
address width 7 ## BKITIOUAst IPOOEITBI
field width =0 ## He BeIBOIUTCS (3TO aBTOMATHYECKOE YIIPABJICHHUE)

end define

BriBo TpeOyemoro gopmara it KoHIa coodmenus - ET )

define format (EM)

address letter = "ET)"
address width = 4
field width =0

end define

Her neo6xoaumoctu cHabxath HoBbiME crioBamu, mockonbky MS u EM — 06b14HO onpeeneHs! B
UCXOIHOM (haiiiie, 3TO MOKET OBITh UCIIOIH30BAHO TOJBKO IS TIepe(OpMUPOBAHUS CYIIECTBYIOIIETO
cioBa. Toxke OTHOCHTCS M K BIIOXKCHHOMY CITHCKY TIOPSIZIKA CJIOB M KJTFOYaM, OIPEIeNICHIE TOKa3aHO
HIDKE!
#

wordorder=( OP N Gl G2 G3 G4 G5 )

wordorder=(+ G6 G7 X Y Z B C )

wordorder=(+1 J K R D S T )

wordorder=(+ H M1 M2 MS msg EM Q )

word order=(+ Q1 Z2 R2 ID F )

#
define keys
message start = MS
messageend = EM
end define
#
# Ecmnu cooOlieHne He BHIBOAUTCS, TOTA B Option-cpaﬁn BKIIIOYAETCS CIEOYIOIIEE:
#
message output = true
#
end
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OTO NMPOU3BENET YKA3aHHBIN HUKE BBHIBOI:

%
:0001
N10G91G28X0Y0Z0
N20G40G17G80G49
N30G0G90Z10.
N40T10M6
N50G54G90M3
N60( MSG, Toolpath Name: ET)
N70( MSG, xyzxyz_cut 1ET)
N80( MSG, Output: ET)
N9O( MSG, UNITS: MILLIMETRES ET)
N100( MSG, TOOL COORDINATES: TIPET)
N110( MSG, LOAD TOOL ET)
Bcerna B nepBy1o ouepeb nNpoBepsiiiTe, ICMCTBUTEIBHO JIX 3TH CIIOBA ONPEECIICHBI B

HNCTOYHHKEC U BHCCCHBI B CIIMCOK IMOPsAIKa CJIOB.

He o0HoBIsIliTE X, €CITU TOJBKO HE TpeOyeTcs nx nepe)opMaTHpPOBaHUE, KaK yKa3aHO BHIIIIE.
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IIpenebl

JIuHeliHbIe MIpeieNbl 10 OCSIM MOTYT OBITh YCTAHOBJIEHBI CTPOKOM

linear axis limits = (-99999. 99999. -99999. 99999. -99999. 99999.)
e, nepsas napa — MakcumasbHbIi/ MUHUMATBHBIN TIPeIeN 0 ocH X, BTopas apa — 1o ocu Y, TpeThs
napa — 1o ocu Z.

( " Touka" mocse 3HaYeHUsT MOXKET OBIThH OIMyIIIEHa, OJTHAKO PEKOMEHIyETCS €€ CTaBUTh KaK
YKa3aHO M0 YMOJTYaHUIO)

IIpakTHYecKNii NpuMep:

linear axis limits = ( -1235.0 1235.0 -540.0 540.0 -250.0 250.0 )

Ecnu ati npeenbl OyayT NpeBBIIICHB, TO MPH MOCTIIPOICCCHPOBAHUH OYy/IE€T HAallCYaTaHO
npeaynpexaatliee coodeHune: Harpumep, ' X too small (or large ) in block nn ", Ho BeIBOX
(aKTUIECKUX 3HAUCHHUIN TPOIOIIKHUTCS.

Kpyrossie npeaesnsl Mo 0csiM MOTYT OBITh YCTAHOBJIEHBI CTPOKOA:

rotary axis limits = ( -99999 999999 -99999 999999 999 1) ## Hacrtpoiiku no
YMOJTYAHUIO
e, nepsas nmapa — MakcumanbHoe/ MUHUMAIBHOE MPEIEIIbI I A3MMYTHOTO BpaIllCHUs, BTOpas mapa —
Uit BepTukanbHOTro BpallleHus, OCTIEAHSS Tapa — AJis 3Ha4eHHsl YIJI0BOro 10nycka 1 Tpedyemoe
KOJIMYECTBO MepeMeleHuil sl BBIMOTHEHUS YTIIOBBIX U3MEHEHUH.

IIpakTHyeckKud mpumep:

4-oceBoii M/C
AsumyTHBIM BeprukanbHbli

rotary axis limits=( 0.0 0.0 -360.0 360.0 0.1 4)

Ecnu 5ti npenensl Oy My T NpeBbIIEHB, TO HHCTPYMEHT OyeT BO3BPAIICH K MPEIBIAYIICH BBICOTE, M YTOJI
BpaIlICHHUs OTBOAMUTCS Ha3al Ha 360 rpagaycoB, 3TO OyIET MOBTOPSITHCSA HECKOJIBKO Pa3 MoKa HyKHOE
3HA4YCHHUE He OyAeT JOCTHTHYTO.

(HampuMep, eciu BpallaTebHbIH MyTh HHCTpYMeHTa 3a1aH kak 1050 rpaxycos, Torga
nocsenoBarenbHOCTh Oyaer Takoi: 0 - 360 [360] ; 0 - 360 [720] ; 0 - 330 [1050] )

BeposiTtHo, uTo 11 Takux cirydaeB, cucteMa UIIY, MOKeT UMETh ClielIMaibHbIIA KOJI, KOTOPBIA HYKHO
BBIBECTH, JUIS TAPAHTUU OJJHOCTOPOHHETO BpallleHHs 0€3 BO3BpaTa B HYJICBYO ITO3UIIHIO.

5-oceBoii m/c
A3uMyTHBI BepTukaibHbIi

rotary axis limits = ( -20.0 110.0 -3600.0 3600.0 0.1 4)

Crnyuaii yka3aHHBIN BBIIIIE, BO3MOKEH IIPH HEKOTOPBIX 00CTOATEIHCTBAX, €CIIA IEPEMEHHAS KOMOMHAIIHS
A3sumyTHBIe/BepTrKanbHbIe YIIbI HE BO3MOKHBI, MOSBUTCS MpeayNpeKIaroliee cooOeHne u
MIOCTIPOLIECCUPOBAHUE ITPEPBETCS.

Pexomennyercs, uto6sl JInHelinbie peessl Mo 0csiM ObUTH TOYHO OMPEENIEeHbI, TOCKOJIBKY OHH UMEIOT
BIIMSIHUE HA BPAILATEIIbHBIE TIPEEIIBL.
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Hosicuenue niass Word[X] 1 BO3MOKHOE HX MCITOJIL30BAHUE

Bo Bioxennsix B Ductpost ncxonnsix ¢aiinax cucrem UITY, umeeTcst HauanbHbBIN CIIHUCOK 33/JaHHBIX
CJIOB, HaIlpUMeED:
Cranok «tiger»

define word /
address letter = "/"
end define

define word N
address letter = "N"
end define

define word G1
address letter = "G"
end define

define word G2
address letter = "G"
end define

U T.].

Kaxmoe 13 nmepeunciieHHbIX BBIIIE CJIOB UMeET 3Havenue, T.e.. / = word[1]; N = word[2]; G1 =
word[3]; u T.1. BHU3 TI0 CIHCKY.

WNHoraa oHM MOTYT HUCIIOJIB30BATHCA JUIsSl JOCTUKEHUS OIpeieIeHHON (QYHKIIUN HE 3aJI0°KEHHOM B
Ductpost.

[Ipumep 11 nosiCHEHUS

TpebyeTcst ocoOeHHbIN BBIBOA - B ' XZ plane ', HeoOX01uMo BeIMOIHUTH peBepc Mexay G2 u G3 Tosibko
JUTSL TOU MIOCKOCTH. /{7151 TaHHOTO BBITIOTHEHUS — HET HUKAKOM ONpeIe]ICeHHON epeMeHHOM i ' XZ
plane *. Kak 370 MOKHO ceaTh?

MBI 3HaEM YTO TIOCKOCTH 3a1atoTcst kogamu G3 17 (Xy naockocms), G3 18 (Xz naockocms), u G3 19
(zy nnockocms). K cuacteio, G3 — rpynmnoBoil pyHKIIMOHAIBHBINH KOJI, €r0 3HAYCHHE MOXKET
UCTIOJIB30BAThLCS IS IUIOCKOCTH MCIIOJIB3Ys YII0BKY WOId[X] Kak MOKa3aHO HUXKE:

define block move circle
if (word[5]=18)
N; Gl (5-word[3]); G3; G4; xcoordinate ; y coordinate ;
z coordinate ; B ; C; R =C ; feedrate
else
N; G1; G3; G4; x coordinate ; y coordinate ;
z coordinate ; B ; C; R =C ; feedrate
end if
end define

B sTom npumepe mokaszana HeOoIbIIas XUTPOCTh 1iist peBepca G2 / G3
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G1 2 (kpyr no UC), G1 3 (kpyr npotuB YC), 2 u 3 — 3nauenus mis G1 (word[3] ), Tak eciu Mbl
ucrnosnb3yeM Beipakenue G1 (5 - word[3] ) mbl 3¢ pekTHBHO MOKEM PEBEPCHPOBATH BBIBOJI 3HAUCHHS
Gl (re.5-2=3 umu5-3=2).

3TO MOKET MOHATOOUTHCA ISl PELICHUST HEKOTOPBIX MPO0OJIeM, HO UMEET OrpaHndeHus. Bam npunercs
9KCHEPUMEHTHPOBATh U MIPOBEPATH — pabOTaeT Ju 3TO B Baiiem ciryuae.

Ecinu BBl 3a/1aeTe 10MOJHUTEIbHBIE CT0Ba B Option-gaiine, u xeaeTe UCIOIb30BaTh HX
KaK B BBIIICYTIOMSIHYTOM METOJI€, TOTJ]a UX 3HAUCHUS 100aBISOTCH B KOHIIE BCTPOCHHOI'O CITUCKA CJIOB B
MOPSZIKE UX OTMPEICICHUS.

Jlnst mpoBepKM MOpsiiKa ClIeNailTe CIeyIOIIee:

Haneuatairte: ductpost -w [option file name] > [option file name].dmp mist monyueHus crucka B
KOTOPOM ONpeiesieHO HOBoe 3HaueHue Word|x].

Criricok 3Ha4YeHuit cioB: cM. pasznaen «Crucok Word[X]»
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BbIBOJ IeCATHYHBIX

dopmart BbIBOJIa KOOPMHAT OIPECIAETCS CIIEAYIONIEH ETOYNCIICHHON YCTaHOBKOM:
B option-gaiin no6aBbTe cTpoky: integer 51 =n
@ integer51 =(n) ¢opmam evieoda decamuunvix

=1 4KCiIo0 MeHbIe | mumercs Tak: XXXX (Hanpumep: .871)
IeJI0€ YUCIIO IUIIETCS Tak: XXXX. (Hampumep: 34.)

=2 yuciio MeHbie 1 mumercs tak:  0.XXxX (manpumep: 0.871)
IIEJIOC YKMCIIO MUIIETCS Tak: XXXX. (Hampumep: 34.)

=3 9HCII0 MeHbIe | mumercs Tak:  XXXX (Hampumep: .871)
1iesioe yucio mumercs tak:  XXXX.0 (manpumep: 34.0)

=4 grciao MeHbie 1 mumeres Tak:  0.XXXX (manpumep 0.871)
1esioe Yrcio numercs tak:  XXXX.0 (manpumep: 34.0)

=5 TAKXE KaK 3

=6 4KCa0 MeHbIIE | mumercs Tak: . XXXX (Hampumep: .871)
IEJI0€ YMCIIO MHUINETCS Tak: XXXX (Hampumep: 34)

IIpumeyanue: JTO 3HAYCHHE BO3ACHCTBYIOT HA GOpMAT BbIBO/A JIIOOBIX 1eCATHYHBIX.
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Hosicuenue Yckopennoit SKim-IMogauu (CHSITHE TOHKOIO CJI05)

B PowerMill, Skim-mepemernienus BRIBOISTCS Kak yCKOpeHHbIe JInHeliHbIe mepeMernenusi co
CKOpOCTHIO TIo1aun yctaHoBieHHoi B [Tose Rapid, a B Ductpos - Feed Rates Form. ITo ymonmuanuto
sgadenue - 3000 units/min

PowerMill BeiBomuT ckopoctu mogau B @opme Cropocreii [Tomau - * ppfun fedrat statement ™.

[Tpumep BeIBoaa Beipe3ku Cldata-daiina mpuBeacH HUXKeE:

T.¢. Yckopennas Skim = 6000 Pe3anue = 1100

Ecnu SKim-niepemernienns Oy Iy T HCIOIb30BaThCS TIPU BBIBOJE MYTH HHCTPYMEHTA, TO BpeMsi 00pabOTKH
OyZeT 3aBUCETh OT yKa3aHHOH BBIIIE CKOPOCTH Pe3aHus, U BBIBOJ CKOPOCTHU IOJauu MOSBUTCA B (aiiie
IIPOrpaMMBbI KaK IIOKa3aHO HUXKE:

1538 GO Z84. ## OObIuHOE yCKOpeHHOE nepemernenue (bes cxopoctu moaqn)
1539 G1 X15.653 Y-37.059 F6000 ## Skim-niepemerieHust

1540 GO Z69.667 ## OOBIYHOE YCKOPEHHOE MEePEeMEIICHUE

1541 G1 Z66.667 ## TlmyHxepHbIC TIepeMeIIeHUs

1542 X14.684 Y-37.456 F1100 ## [lepemerienus Pezanus

Oo6bsraro NON Linear rapid GO ckopocTh mojiauu He IeHCTBYET ¢ YCKOPEHHBIMU 3HAYCHUSMH
yCTaHOBIICHHBIMHE 110 yMouanuio B ' rapid feedrate = 9999.0". (Mnu kakoe-nmub0 apyroe 3HaueHUE,
3a7iaHHOe B Option-daiine).

MakcumanbHas JInHeiiHas CKOpOCTh MMOJa4yM 0 YMOIYaHHIO KOHTpoupyeTes - "' maximum feedrate =
9999.0 " (Mnm kakoe-mubo0 apyroe 3HaueHHE, 3aanHoe B Option-daiiie).

Ecnu 5Ta nogava 3agaHa CIMIIKOM MajlbIM 3HAYE€HHEM, TO HEOOXOAMMO BKJIFOUUTH B OPtion-daiin
Heo0XO0JMMBbIe MaKCHMalIbHbIC 3HaUeHHs. (1 Ha000pOT, LISt TIOHMOBOI CKOPOCTH MOAa4YX OHH MOTYT
OBITH CIIMIIKOM OOJIBILINMHU)

Jlnis BBIBO/Ia CKOpOCTH oaauu B Oyioke ¢ GO HeoOxoaumMo nqobaBuTh/m3mMennTh oniwmio " define block
move rapid" u modasuts "; F ', u Taxke no6aBuTh oo "'rapid feed code =1

Hauunas ¢ Bepcuu DUCTpost1300 noGaBnena nepemMeHHas Jyisi CKOpOCTH mojayy, ' Srat”, uro
700aBUIIO HOBBIX BO3MOXKHOCTEH I MAaHUITYJIMPOBAHUS STON (YHKLIHEH.

Hampumep, skim-nepemerienus 10mkHbI ObITh KiaaccuuimpoBansl kak Rapid Non Linear GO-
nepemMeilennsi BMecTo nepemenieHuii G1.
Huxe npuBeieH npuMep 3TOro cliydas:
define block move linear
if ( feedrate => srat )
N ; rapid ; x coord ; y coord ; z coord ; M1 ; M2 ## Rapid Skim kak RAPID
else
N ; linear ; x coord ;y coord ; z coord ; feedrate ; M1 ; M2
end if
end define
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Takum 06pa3oM MbI MOJTYYUM CIAEAYIOIIUA BBIBOJI TPOTPAMMBI:

1538 GO Z84. ## OOBIYHBIC YCKOPEHHBIC TIEPEMEIICHUS

1539 X15.653 Y-37.059 ## Skim-niepememienns (Rapid Non Linear momaua)
1540 Z69.667 ## OObIUHBIE YCKOPEHHBIE TIEpEMEILICHHS

1541 G1 Z66.667 ## TlnyHxepHOe TiepeMenieHne

1542 X14.684 Y-37.456 F1100 ## [lepemelieHue pe3anus

BauMmanue: PGKOMGHI[yeTCH OCTOPO’KHO UCIIOJB30BATb 3TOT MCTOM, T.K. CYIIECTBYCT OIMMACHOCTDb
MMOJIYYCHUS PE3KNUX CKAYKOB C nojadyeu GOsB NICPECMCIICHUAX 3UT3aIOM.

Ipumeuanne: Ecou cuctema UITY nmoxnepxusaer feed rate parameters, to ais noiaydeHus
KOPPEKTHOT'O BBIBOA CKOPOCTH Toaayn st SKim-nepemerennii cM. pasaen «Ilapamerpsr CkopocTu
TIOIAYm».
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IosicueHnue Mo YrJjoBo# CKOPOCTH MOAAYH

B03M0’HO, 4TO HEKOTOpPbIE MAIIMHBI TPEOYIOT Ha3HAUEHUS BpaIlaTeIbHBIM IIepeMeIeHHUSIM
VHJVBHTyaJIbHOW CKOPOCTH MOJJa4l, OCHOBAHHOM Ha 33/JaHHOM HOMMHAJIBHOW CKOPOCTH MOJa4H.
(O6bruHO 3amaetcs kak Inverse Time Feedrate )

[Tpumep:

%

00100 (0100-Feedrate)
N2G0G40G17G80G90G49
N3T04M6
N4G0G90X0.Y0.A0.B0.S9500M3
N5G0X0.Y0.A0.BO.
N6G43Z15.H04
N7G1Z12.F1.33
N8X-7.F0.56

N9Z5.F0.56
N10Z.9519F0.24
N11Z.9275A-1.0169F133.88
N12Z.9033A-2.0339F137.47
N13Z.8795A-3.0508F138.57
N14Z.8567A-4.0678F143.12
N15Z.835A-5.0847F130.66
N16Z.8145A-6.1017F156.34

J1i1s osty4eHus 3Toro, B Option-daiia HeoOXOAMMO BKITIOUUTH CJICIYOIIEE:

integer 71 =1
integer 72=1

BriBo m3MeHeHus ckopocTy nogaun 'F" obecrieunBaeTcs Clie Ty onum:

define format (F) [0 mpumMep u BbIIIEe- IS TIOHMOBBIX OITITHIA |
not modal
imperial formats
decimal places =2
end define

Ipumeuanne: [TockoabKy 3Ta QYyHKIHS OY€Hb PEAKO UCTIONB3YETCs, AJIS TIOJHOM YBEpEHHOCTH B

3(GeKTUBHOCTH BBIBOJIA, HECOOXOIUMO JENIaTh TIIATEIBHYIO TPOBEPKY, Na0bl N30€KaTh HEXKETaATCIbHBIX
Pe3yJIbTaTOB B MEXaHUMYECKOH 00paboTKe.
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Pa3ouenue u CurmMeHTanys NporpaMmMbl

[Iporpammsl UITY moryT Ob1Th Pa30uThl Ha oTHebHBIE (DaiiiIbl, 10 IPUYMHE OTPAHUYEHHOCTH 00beMa
CTaHOYHOW MaMSTH, WM HauYMHas ¢ Bepcun Ductpost DP1321 MoKHO MCTIONB30BaTh BHIBOJ
HOJIPOIPaMM.

CermenTanust nporpammsl UITY —3T0 cnenmanbHas BCTaBKa B IPOrpaMMe Ha IIPEIBAPUTEIBHO
OTpeIeIeHHBIX UHTEepBajax B Mpesienax OAHoro (aiina.

Pa30uenue nporpaMmel

C momorkto 3a1anust peanbHoro ¢uaxka "' maximum tape length ", koropslit pa3douBaer nporpammy Ha
HEOOJIbINE YYACTKH, pa3Mep KOTOPBIX ONMPEACIACTCS 3aJaHHBIMU 3HAYCHHSAMHE (CM. HIKE)

[VIRT]

Peanpnbrit " maximum tape length” - amuna 3agaetcs B urax u JODKHA TPUCYTCTBOBATH
fecATHIHAS TOYKA.

Juuna 100. (¢pur) = oxoso 12000 6uToB.

Jmuaa 0. (Howb) = 6e3 pa3omenust nporpamMMsbl. (OOBIYHO HCIIONIB3YETCS 10 YMOTYAHUIO IS
6onpmuHCcTBa crcteM UITY)

Henouncnennsiii duaxok "maximum tape blocks = 60000 "', BRIIOTHSIOIIUH Ty K€ PYHKIHUIO, HO ITOCIIE
omnpeneneHHoro konudecta 610koB (60000, wim mr0b0oe ApyTroe 3alaHHOE KOJTHUYECTBO).

Pexomeniyercsi HCIIOJIB30BaTh TOJBKO OJMH U3 ABYX YKa3aHHBIX METOZOB, a He 00a BMecTe.
Paszduenue nporpamMmMsl Ha noanporpammsl cM. Pasaen «Ilognporpammen»y

IlepeMenienue HHCTPYMEHTA

Crenyromuii BaKHBIH METO/ pa30MEHHS TPOTPaMMBbI T CErMEHTAIMU — 3TO AUCTAHLIUS PO IeHHAS
UHCTPYMEHTOM.

Oto 3amaercs 1enouncieHHbM uaxkoM " tape split retract distance ". (Kotopslit 3amensieT Oosiee
pannuii " retract distance " BBeaennsiit ¢ Bepcun DP1203 u eciu Betpeuaercs B option-daiine —
HOCTIIPOIIECCUPOBAHUE MTPEPHIBACTCS C COOOIIEHHEM 00 omIndKe).

[VINT]

[TyTh OTBOAa MHCTPYMEHTA OT JIETAJHM HE KOHTpOIMpyeTcs omnmumeit " split move ™.
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Crenyroiye 3HaUCHHs yKa3bIBalOT Ha oxuaaemble aeiicteus ¢ NO ™ define block tape split move ™ uwiam
" define block move linear ":

DUCTPost 1100 i panee JelicTBHe OABEMBI 10 JelicTBMe BO3BpaTa MmocJjie
P pa30ueHusi NPOrpaMMbl pa30ueHusi IPOrpaMMbl
OTBOJ HHCTpYMeHTa B Bospar B Safe Z (6e3onacHasiZ)
retract distance = 0 nosutmio FromZ c nogaueit |- > OPCHHOM MOMAACH, SaTCM B
nosunuio Lift Off ¢ momaueit
pe3aHust
pe3aHusi
Bo3Bpar B StartZ na
retract distance = -999 Bes oTBOAa YCKOPCHHOM TONate, 3ATEM B
nosunuto Lift Off ¢ momaueit
pe3aHusi
retract distance = -998 kel
(uru n11060e ompuyamenvnoe ABAPUSA PLUNGE Kax BbImie
3Hauenue, kpome -999 ) el
OtBoa unctpymenra Ha 100
retract distance = 100 mm Bee nosunuu Lift Off ¢ Kaxk BbI11e
nojavyeil pesaHusi

Bospar B Safe Z (6e3onacHasZ)

C YCKOPEHHOM MoJ1auei,

tape split retract distance =0 be3 oTBoa nepemerienue B X0,V 0,70 ¢

MoJlaye pe3aHus
(***ABAPUS***)

Bo3Bpar B Safe Z (6e3onacuanZ)
C YCKOPEHHOM MO/Iauei, 3aTeM B
nosunuio Lift Off ¢ momaueit
pe3anus

tape split retract distance =-999 |OTBoa HHCTpYMEHTa B
(unu nro6oe opyzoe no3unuto FromZ c
ompuuamesvHoe 3Havenue ) YCKOPEHHOM NoJadei

OtBoj unctpymenta va 100
tape split retract distance =100 'mm Beitre no3unuu Lift Off ¢ Kak BbiIre
YCKOPEHHOM NoJadei

Omnpenenenue crieayoMMX OJI0KOB UCIOIb3YeTCs A pa30MeHUs IPOTrPaMMBI:
define block tape split start ; define block tape split move ; define block tape split end

TIpumep Hacrpoiiku Cucrempl YITY

Ductpost1100 niau panee Ductpost1203 onwards

maximum tape length = 70.
uiu
maximum tape blocks =500
minimum tape blocks =0  (ITo ymonuanuto, 0OOBIYHO HE TPEOyETCs)
retract distance =100 tape split retract distance = 100
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IIpuMep onpeneieHuii 0JIOKOB:

define block tape split start
N ; "% ( Tape Split Start )"
N ; ID ProglD

end define

define block tape split move
N;Gl10=C; XOIldX;YOIldY ;ZSafZ;S; M1
N;Gl1;Z0IldZ; F Prat

end define

define block tape split end
N;M130; " (Tape Splitend)"
end define

Taxoke HeOOX0IMMO TIPOBEPUTH 3a/1aHa WM HET B ucXxoaHoM (atine ** define block move linear ™ u eciu
HE 3aJ[aHa, TO HEOOXOANMO BKJIFOUHTH CIIEIYIOIEe MUHUMAIBHOE ONPEICIICHHIE:

define block move linear

N:Gl:X:;Y:;Z:F:M1; M2
end define

CerMeHTAalIMsI OPOTrPAMMBI

ObecnieunBaeTCs CrEMAIbLHBIM OJIOKOM, KOTOPBIH BeTaBisiercst B mporpammy YITY B onpeneneHHbIX
MecTax ¥ KOHTposmpyetcs (aakkom ' segment type ™, BMecte ¢: " maximum segment ", u " max tape
blocks ".

,HaHHOG OIIPCACIJICHNUE BBI3BIBACT BCTABKY.

segment type = 0 mocre 3amanno# muHB! Tporpammer YITY B hurax
segment type =1 moce 3aJaHHON TUCTAHIIUK ITyTH UHCTPYMEHTA
segment type = 2 mocJe 3a1aHHOTO KOJIMYEeCTBa OJIOKOB

JlaHHBIE BCTaBKH ympaBisitoTes ucnonb3ys ' define block tape segment **, u HanpaBieHue TBYKEHHE TIPH
CErMEHTAIMU KOHTPOJIMpPyeTCst HacTpoiikoi * tape split retract distance ™. (" retract distance " mo

DP1203)

1/TIpumep BCTABKM IO KOJIUYECTBY OJIOKOB

segment type =2
max block number = 11500
tape split retract distance = 100 ## Lift Off 100 mm.

define block tape segment
N ; " ( Tape segment comment )"
N; M105; M209
N; M101
N;G100=C; XOIldX; X=C;YOIdY ;Y =C; ZSafeZ; M103; M2 50
N;G101;Z0OIldZ; F Prat
end define
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2/ HDI/IMGD BCTAaBKH 11O JUIMHE MIPOTPaMMbI UJIH PACCTOAHNIO MEPEMCIIICHUSA HHCTPYMEHTA

=1
## Bcraska B 1100 feet.
## Lift Off 100 mm

segment type 0 or
max segment 1100.
tape split retract distance = 100
split move =0

Resultant moves to be expected following segmentation insert

## bes 3ananus nepemerienuit XYZ

MunumanbHoe onpeaencuue "'block tape segment ™ u 6e3 " define block move linear™ :-

define block tape segment
N ; " ( Tape segment comment )"

end define
eiicTBHE MOIBEMBI 10 eiicTBHE BO3BpaTa mnocJe
DUCTPost 1100 u panee A A A A p
CcerMeHTanu cerMeHTalHu
IlepemelneHnue B cJjieayOnyo
retract distance =0 be3 oTBo1a TOYKY ITOCJIe BCTaBKH OJIOKa

CCTMCHTAIIMU Ha IoJa4€ pe3saHus

OtBoj Ha (3aJaHHOE 3HAYEHHA)
mm Beime Touku Lift Off Ha
YCKOPEeHHOM roaye

retract distance = -999
(Hnu nroboe opyzoe
ompuuyamesibHoe 4ucio )

Ilepemernenue B cjieIyOLIYI0
TOYKY IOCIIe BCTaBKU OJIOKa
CerMeHTaIuu HO 0e3 BO3BpaTa B
touky Lift Off

( ***Potential Disaster***)

plunges100 mm ot touku Lift Off

Ha mogaydc pe3anus
( ***Disaster***)

retract distance = 100

Kax BrImre
( ***Already a Disaster*** )

| |

|

tape split retract distance = 0 be3 oTBOIA

IlepemenieHue B cJeAYIOUIYIO
TOYKY TIOCJIC BCTaBKH OJIOKa
CErMEHTAIlMU Ha YCKOPEeHHOI
noyiaue

tape split retract distance =-999
(Hnu nroboe opyzoe
ompuyameslibHoe 1ucjio )

OTBO/ MHCTPYMEHTA B ITO3ULIUIO
FromZ na yckopeHHoii mogaue

Bosepar B Touky Lift Off point
MOCJIE BCTaBKHU OJIOKA
CErMEHTAIIMH Ha MoJ[avye pe3aHust

OtBoa unctpymenra Ha 100 mm ot
touku Lift Off Ha yckopennoii
nojaue

tape split retract distance = 100

Kak BrImie

Ipumeuanue: B BolIeynoMsaHyThIX aeicTBUIX FromZ u SafZ MoryTt ObITh pacCMOTPEHBI KaK OJTHO U
TOe, TaXKe eClii y HUX pasHble 3HaueHus B DP1203-1205, vo ue ans DP1100.
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PexomMeHnayercs:

XKenarensHo umeTh cienyromuit popmat mist "define block move segment ™', u rapaHTUpPOBaHHBIM
omnpenencunem nomernenus "define block move linear ™.

define block tape segment
N ;" ( Tape segment )" ## JlaHHbIe BCTABKH
N;G1l00=C; XOIldX; X=C;YOIdY ;Y=C; ZSafeZ; M1 ; M2
N; G101 ; absdata; ZOIdZ ; F Prat

end define

DUCTpost 1206 [1lepecMOoTpeHHBII

Pa3ouenue nporpaMmmMsl

Hactpoliku Takue ke Kak y NpeablayIuX.

Bo3spar B StartZ na
YCKOPEHHOM 1o1a4e, 3aTeM B

tape split retract distance = 0 be3 oTrBoa rouxy Lift OFf ¢ nonadeit
pe3anust

tape split retract distance = -999 OTEON HHCTHYMEHTA B HOSHILIIO

(HUnu nroboe opyzoe e py LI Kax BbIimie

FromZ na yckopenHoii momaue
ompuyamenbHoe Yucio )

OrBoa uactpymenta va 100 mm
tape split retract distance = 100  |or Toukwu Lift Off na Kak Bbimie
YCKOPEHHOM mojayde

CerMeHTAMS IPOIrPAMMBI

ITepeMerienue B cJiexyOUIy0
TOYKY T10CJIe BCTaBKH OJIOKa
CerMeHTallMu Ha rojaue
pe3anust

tape split retract distance = 0 be3 oTrBoa

Boszepar B Touky Lift Off point
OTBO/J UHCTPYMEHTA B MO3UIUIO TIOC]IE BCTABKU OJIOKa

FromZ na yckopenHoii mojgaue CerMeHTAIMH Ha MOJa4ye
pe3anust

tape split retract distance =-999
(Mnu nodoe opyzoe
ompuuamesvHoe 4ucio )

OtBoja uacTpyMeHTa Ha 100 mm
ape split retract distance = 100  |ot Touku Lift Off na Kax BbI1ize
YCKOPEHHOM nojade
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ITocTosIHHASI KOHTYPHAasl CKOPOCTh

IIpu xax10M YCKOPEHHOM NEPEMELICHUH U IIEPEMEILIEHUH CO CKOPOCTBIO MOa4YH, YIVIOBbIE OTKIOHEHUS
MEX1y TPEbIIYIIUM U MOCIEIYIOIINM [IEPEMEILIEHUSIMU POBEPSIETCS 3aMEIJIEHHE B KOHIIE HEOOJIBIIIOTO
NEepEMELICHUS U BBIBOAUTCS KOJ

IIpumep:
move safe angles=( 0 5 -999 -999 )
define codes
constant contour speed = M2 90
end define

B sTom cnyuae B KOHIIE Ka)K10M CTPOKH I/I€ YTII0BOE U3MEHEHUE MeHbIle 5 rpaaycoB, Bctanisiercss M9O0.

HNmeeTcs BO3BMOXHOCTD (XOTSI pEAaKo I/ICHOJIBSYGTCSI) BCTaBUTb JIBa OTACJIBHBIX KOAA AJId PAa3HbIX
AUaIa3oHOB YTIJIOB.

IIpumep:
move safe angles =( 0 20 180 360 )
define codes
constant contour speed =G6 11
constant contour speed 2 = G6 12

end define

B aTOoM ciyuae B KOHIIE KaKJI0M CTPOKH TJIe yrioBoe n3MeHeHue meree 20 rpamaycos, Bcrabisiercs G11, a
rze u3meHenue 6onee 180rpamycos - G12.

[To ymom4aHuIO TpoOBEpKa yriia MEXIy CYMTBIBAEMON U TIpeAbIAyIel cTrpokamu pazmemaer M90 na
NpaBUIIBHOM cTpoKe i cuctembl Heidenhain.

Jlnist Apyrux CTaHKOB HaOepuTe:
integer 77 =2

YTO BBIBOJAUT KOJ HA CTPOKE neped MaJIbIMH YIJIOBBIMU U3MCHCHUSIMMU.
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Komnencauusi Pagmyca MHCTpYMEHTA

Hauunas ¢ Bepcuun 1331 Ductpost u PowerMill 3.0 6b11a mepecMoTpeHa GyHKITHS KOMIIEHCAIIUH PaIyca
MHCTPYMEHTA, @ IMEHHO 2 HACTPOWKHU TETeph HE MCIIOJIb3YIOTCS.

Crapble HACTPOWKH UCIIOIB30BAJIH IeIounciIeHHbIe 3Hauenus 34 , 35, 36, 37 (cm. Array Data ), u3 Hux
ceityac ycrapenu 34 u 36. U TeM He MeHee HEOOXOAMMO ONPEICITUTh BBIBO KJIFOYEH M KOJIOB
KOMIICHCAI[MH U CTCHEPUPOBATh ONPEICICHUE O10KA TUHECUHBIX NePeMeUleHUIL:

Ilpumep:

integer 34 35 36 37
compoutput = (0 1 0 1) ## Ecouucnons3yercs 3TOT GopMaT, TOT/Aa A0DKHBI OBITH
onpeJieNieHbl Bce 4 dlieMeHTa.
uiu

integer 34 = 0 ## Ycrapesumii

integer 35 = 1 ## BeiBog Paguyca kommnencamnuu D (O6brano D ToolNum ) [ITo ymosruanuio]
integer 36 = 0 ## Obsolete

integer 37 = 1 ## BeBoa Paguyca kommnencanuu kogamu G41 G42 G40 [I1o ymosruanuio]

define codes
comp off =G2 40
componleft =G2 41
comp on right = G2 42
end define

define keys
tool radius = D
end define

define block move linear
N ; linear ; G2 ; tool radius ; x coordinate ; y coordinate ; z coordinate ; feedrate ; M1
end define

Paanyc mHCTpyMeHTAa MOXKET OBITh pa3MellleH Kak MoKa3aHo Bhille win nepen "feedrate ', no HE
ITOCJIE, ans 6onpmuHCTBA cucTeM ynpasienus YITY.

Oco0biii cnyyaii - Maho

Maho B HekoTOpBIX citydasix TpeOyer BriBoga koaa G43 ¢ komnencanueit G41 unn G42, uto Moxer
OBITBH MOTYUYEHO CIICTYIONTUM 00pO30M.

define block move rapid
N ; G1; x coord ; y coord ; z coord
set swa

end define

define block move linear
if (ToolComp =41 or ToolComp =42 and swa )
N ; linear ; z coord ; feedrate
N ; G2 43; x coord ; y coord ; z coord ; feedrate ; M1 ; M2
unset swa
else
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N ; linear ; G2 ; x coord ; y coord ; z coord ; tool radius ; feedrate ; M1 ; M2
end if

end define

Uto obecneunT Crey ol BEIBOI:

N26 GO1 Z12. F750
N28 G43
N30 G01 G41 X56.779 D12 F1000
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Drilling -Tapping Cycles

Ductpost nepBonavanpHO npeaHazHavaics A Hactpouiku [ pynmoseix [Huxmos mius DUCT,
coxanenuto PowerMill pabortaer mo HECKOIBKO APYTHM MpaBUIIaM, YTO MIPUBEIO K ITyTAHUIIC B
HEKOTOpHIX cirydasx. Ho Bce ke, )kenaTesbHO MOTPAaTUTh HEMHOTO BpeMEHH ISl HacTpoiiku Ductpost, ns
nanpHeimei kKoM(popTHON pabOTHI.

ba3oBas ctpykTypa ['pynmoBbIX IMKJIOB ONMCAaHA HUXKE, U B IEPBYIO OUYEPEb UMEET OTHOUIEHUE K
BBIBOJTY JIJIs1 3-OCEBBIX ONepaluil.

Nmeercs YCTBIPEC 010Ka AJId BbIBOJA I'PYIIIIOBBIX UKIIOB!

define block cycle start

end define

define block move cycle

end define

define block move tap

end define
define block cycle end

end define

B GonpmHCTBE Cily4aeB BO BCTPOSHHBIX HCXO/HBIX Kojax Cycle start He ncmonbesyercs, T.K. mapameTpsbl
IIMKJIa BBIBOSTCS BMECTE C TIEpBBIM NiepemernenreM. BeiBog cycle end o6brano G80 (komern cBepJieHust)

CTaHaapTHbIE BCTPOEHHBIE IHKJIBI

Koab! 17151 pa3IngHBIX THITOB [ pYIIITOBBIX IIUKIOB OOBIYHO 331aI0TCs TPYIITOBBIM nMeHeM G4 kak
nokasaHo Hike. OHaKko uckiroueHueM siBisiercst Heidenhain, kmaccuueckuit mpumep 4ero mpuBeieH BO
BTOPOM CTOJIOIIE:

Cucrema YIIY Fagor Cucrema YITY Heid400
define codes define codes
dwell =Gl4 dwell =Gl 4
drill =G4 81 drill =G4 1
break chip =G482 break chip =G4 1
deep drill =G4 83 deep drill =G4 1
tap =G4 84 tap =G4 2
bore 1 =G4 85 bore 1 =G4 1
bore 2 =G4 86 bore 2 =G4 1
bore 3 =G4 87 bore 3 =G4 1
bore 4 =G4 88 bore 4 =G4 1
bore 5 =G4 89 bore 5 =G4 1
endof drill =G480 end of drill  not used
cycle retract not used cycle retract not used
end define end define
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Pasnuunbie TpeOyemMbie napamempel 1MKIIA HACTPAUBAIOTCS KITFOUAMH WK C TIOMOIIBIO HEPeMEHHbIX
umen OJIOKOB.

HMcnoap3ys KIOYU

Cucrema UIIY Fagor Cucrema UYITY Heid400

define keys define keys

clearplane =R2 clearplane =R2

drill peck depth  not used drill peck depth =273

drill hole depth =272 drill hole depth =22

cycle dwell not used ++ cycle dwell not used ++

dwell =X ** dwell =DW **
end define end define

** qaa DUCT u PM2.5 ** nasa DUCT u PM2.5

++ mist PM3.0 > (em. Illpumevanus vuske) ++ ausa PM3.0 > (em. [lpumMeyanusi HUKe)

HpHMep 2-X TUIMHYHBIX BCTPOCHHBIX HACTPOCK I'PYHITIOBBIX ITUKJIOB IMOKA3aH HUKC:

Cucrema UYIlY Fagor Cucrema YIIY Heid400
define block cycle start define block cycle start
end define if (cycle 1= 4))

N ;" CYCL DEF 1.0 PECKING™"
N ; G4 =C ; clearplane =C
N ; G4 =C ; drill hole depth =C
N ; G4 =C ; drill peck depth =C
N ;"4 DWELL 0,000" ; G4=C
N;G4=C;"5";FF=C

else
N ;" CYCL DEF 2.0 TAPPING"
N ; G4 =C ; clearplane =C
N ; G4 =C ; drill hole depth =C
N ;"3 DWELL 0,000" ; G4=C
N;G4=C;"4";FF=C

end if
end define
define block move cycle define block move cycle
N; X;Y ;G4 ;R2;2Z22 N ; G1 =C; x coordinate =C ;
end define y coordinate =C ; RR ; FF 9999

N:" CYCL CALL M"
N ; G1 =C ; z coordinate =C ; RR =C ;

FMAX =C
end define
define block move tap define block move tap
N; X ;Y ;G4 ;R2 ;22 end define
end define
define block cycle end define block cycle end
N ; G4 80 end define
end define
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Hcnione3vs nepeMeHHBbIE:

JlocTynHble mepeMeHHbIe UCTIONIb3yeMbIe JJIs ONpeesieHus OIoKa:

ClearPlane ClearPlanelnc Cycledwell
HoleDepth HoleDepthinc HoleTop
HoleDiameter PeckDepth PeckDepthinc
Cycfed

Ilpumep:

define block cycle start
N ; G4 ; G6 ; Z2 HoleDepth ; R2 ClearPlane ; Q PeckDepth ; feedrate
end define
HpI/IMe‘IaHI/Ie: 3ariaBHBIE U CTpO‘-IHBIC 6y1<BBI AJIsI népemennblx — UCIIOJIb3YyCTCA
st i depeHITPOBaHUS K1l04a Wi Kood, CMOTPH HIKE.

define block move cycle
N ; G4 ; x coord ; y coord ; z coord ; feedrate
end define

O0HaKo, Mbl peKOMEHOYeM C1eOVIow Uil hopmam Kiroua:

define block cycle start
N ; G4 ; G6 ; drill hole depth ; clearplane ; drill peck depth ; cycle dwell ; feedrate Prat
end define
[Tpumeuanue: Mcrionb3yiTe TOTBLKO CTPOYHBIE OYKBBI U1 KAUYA WA KOOd.
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Tunbel MUKIIOB

dopma umeromuxcs B PowerMill mis BeiBoga ukiIoB cBepiacHus U moHsATHBIE DUCtpOSt ykazana Hike:

Y Drilling Form BHE
Method ||;.,de, |
4l
Select Holes |41 B
Cyele Type | Break Chip =

 [Single Peck
Operatior Deep Dl

T apping
Bore 1
|3.5 Bore 2
Bore 3
; [Bore 4

" |Bore B

Dl Time I
I—

it

Apply I Cloze |

Y Drilling Form

Methiod ID[de[ I

JTo PM4.0
Tun Hukaa DP Cycle Ref.

Single Peck (mpoctoe) =cycle 1
Break Chip (c nomkoii ctpyxku) = cycle 2

Select Hales IAII

Cycle Tupe | Break. Chip

JeANEN

~ |Single Peck

Operation Deep Drill

Break Chip

T apping
Rigid T apping

IE.EI Helizal

Ream

7 |Counter Bore

* |Bore 3

:|Bore 4

iBore s

Deep Drill 2

Helical 2

Dwell Time IU-EI
itk I

Apply I Cloze |

PekoMeHayeTCa UCIIONB30BaTh B IMKIax hopmymupoBku " if "', kak mokaszano Beie s Heid400, roe " if
b

Deep Drill (rmy6okoe) =cycle 3

Tapping (sape3anue pe3n0bi) =cycle 4

Bore 1 (pacrouka) =cycle5

Bore 2 =cycle 6

Bore 3 =cycle 7

Bore 4 =cycle 8

Bore 5 =cycle 9

Ilocae PMA4.0

Cycle Type DP Cycle Ref.

Single Peck (mpocroe) =cycle 1
Break Chip (c momkoii cTpysxkn) =cycle 2
Deep Drill (rmy6okoe) =cycle 3
Tapping (uapesanue pe3bObi) =cycle 4

Rigid Tapping (>kectkoe Hape3anue pe3pOb) = cycle 10

Helical (ciupasnp) =cycle 11
Ream (pa3BepTtka) =cycle5
Counter Bore (oOpatHasi pacTo4Ka) =cycle 6
Bore 3 (pacrouka) =cycle7
Bore 4 =cycle 8
Bore 5 =cycle 9
Deep Drill 2 =cycle 13
Helical 2 =cycle 12

(cycle 1= 4) " obecnieunBaeT AeHCTBUE MEPBOrO OJI0KA KOJIA.
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[Hoanporpammsl 1ukiaa B DUCtpost ciauimkoM npocTel, ¥ HE MOJIHOCTHIO COOTBETCTBYIOT OoJiee
yHHBepcaibHOMY BbiBoy U3 PowerMill, u tpeboBanusm coBpemenHbix cuctem YITY.

C nomorisio popmyaupoBkH if " MOKHO rOpaHTHPOBAHHO 3a1aTh (JOpMAT BBOJIA JIJIs OOJIBIIIMHCTBA
CIIy4aes.

®dopmar BbiBoAA [{ukna ( Mpeaynpexienue )

Hemouncaennslii ¢uaxkok «cycle output» ucronp3oBaics 11 onpezaencHus BbiBoa nukia u3 DUCT B
Bune G-Kopa, WM JTUHEHHBIMU MEPEMEIICHUSIMH.

ITo ymomuanuio: cycle output = 1 — popmar BeiBoza B G-koax.
Hactpoiika: cycle output = 0 Tak xe BbiBoA B G-Ko#ax, HO C ©3MEHEHHEM MOCIIEI0BATEIbHOCTH [IUKIIA
(c™m HIKE)

cycle output =1 cycle output=0

N50X0YO0 N50X0YO0
N60X103.Y17.33 N60X103.Y17.33
N70G81Z-17.456R-10.456 N70G81F100Z-17.456R-10.456
N80G80 N80G80
N90G81X179.Z-17.448R-10.448 N90G81F100Z-17.448R-10.448
N100G80 N100X179.

N110G80

T.x. 5mo npomugopeuum momy 4mo HyHcHo cOenams, PEKOMEHOYemcs 0 UZHOPUPOBAHUA INO20
Memooa ynpasnenus u eciu mpedyemcs 6bl600 TUHEHHBIX nepemeuieHull 011 6b1600a UUKI08 M0o20a
ucnoaszyrom: PowerMill's - Tool Path Output Form - Cycle Output npeonoumumenvno eviopame:

Tlo PM4.0

— Cutfile Toolpath Dptions

Et';'de Dutpu[ﬁ W Advanced. .. |

Add Coolant Command [ [Eamlant vpe I On vI
Add Load Tool I All vI Tool Mumber |1

— Cutker Comnenzabinn
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TTocie PM4.0

__ Options.._|

=

i achine ption Fe =
i
[or ]

et (el Alerrent [On F Sonreston Moyes I

| Toolpath | Mumber | Diameter | Tip | Length [ Overhang | ToollD | Type [ Tolerance |

OnChange |+ A5 Speciied 7]

T
| _ Coments._|

I_l I-I[FII-" rlll: “

BoiBoa Ilukia He mpoBepsieTcs, €Ciy s IUKIIa TpedyeTcs popMart THHEHHBIX TEpEeMEIICHUH.

BCEI'IA He KoHTpoaupyeTcst [uist 3 + 2 yII0oBOTO CBEPJICHUS, €CIIM CUCTEMa MOXKET paboTaTh ¢ TAKUMHU
IpYNIOBBIMU HUKJIaMu, HanpuMep Heidenhain 430 uepes ¢pyunkuuio CYCL DEF 19.0.

(Oonaxo 3mo ne 603mosrcno ocywecmeums c eepcusmu PowerMill 3.0 u Ductpost1331 u donee
PanHuMu)
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Csepaenne, Hapezanne pe3pOnl 1 T.21. B DP1335 & PMA4.0 1 mo3xe.

JIBa mprMepa npuBeeHHbIE HIKE MOSICHSIOT TpeOyeMble H3MEHEHHS BCTPOSHHBIX HACTPOEK IUKJIA.

Kon 1SO (Fanucllm)
Bcerpoennsiii ncxoansblii ¢aiti

define keys
cycle dwell not used
dwell =X  ## Crapsnit DUCT

drill peck depth = Q1

drill hole depth =272
clearplane =R2

end define

#

define codes
drill =G4 81
break chip =G4 82
deep drill =G4 83
tap =G4 84
bore 1 =G4 85
bore 2 =G4 86
bore 3 =G4 87
bore 4 =G4 88
bore 5 =G4 89
end of drill =G4 80
cycle retract =G6 99

end define

#

cycle output =1
integer 69 = 0 ## Ilo ymomuaHuto

noJjiaya Mpu Hape3aHuu pe3bobl 00bIYHO 85%

IUTyH)KEPHO#H 1ojjaun (He OKa3aHo)
#

define block cycle start
N;S; M1l
N;G3;G5; M2
F=C;G4=C;Z2;R2;0Q;0Q1;G6;
end define
#

Kox I1SO (Fanucllim)
Option-daiia [u3menennsn|

define format (P )

field width =3
tape position =1
modal

metric formats
decimal point = true

decimal places =2
trailing zeros = false
imperial formats = metric formats

end define
#
word order =(+P)
#
define keys
cycle dwell =P
dwell not used
end define
#

define codes
cycle retract = G6 98 ##Moxet ObITh 98 nan 99
end define

#

block order = true

integer 69 =2 ## COpoc nomaun Hape3aHus
pe3b0BI B 00BIUHYIO TUTYHKEpHYIO nofauy.( cycfed nmm
Prat)
#

define block cycle start
if (cycle<=2orcycle=>5)
N; G4 ;G6 ; x coord =C ;y coord =C ; drill hole
depth ; clearplane ;
cycle dwell ; feedrate Prat
end if
if (cycle==3)
N ; G4 ; G6 ; x coord =C ; y coord =C ; drill hole
depth ; clearplane ;
drill peck depth ; cycled well ; feedrate Prat
end if
if (cycle==4)
N; G4 ; G6 ; x coord =C ; y coord =C ; drill hole
depth ; clearplane ;
cycle dwell ; feedrate cycfed ;
end if
end define
#
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define block move cycle

N;G4;G6;X;Y;Z2;R2;Q;Q1;F; M2

end define
#

define block move tap

N:G6:G4:X:Y:Z2:R2:F:M1:M2

end define
#

define block cycle end
G4 80
end define

define block move cycle
N ; x coord ; y coord ; M1 ; M2
end define

#

define block move tap
N ; x coord ; y coord ; M1 ; M2
end define

#

define block cycle end
N ; end of drill
end define

Crenyromuii BeiBos iporpamMm UITY B n1BYX npumepax, UCIOIB3yeT OJUH U TOT ke CUt-¢aiin u nosicuser
(dbopMaThl I BBITTOJIHEHHSI OTIEpAIIHid JIs IBYX OTBEPCTUH B KakaoM cirydae: [Ipocroe cepnerne T2
(G81; Ceepnenue ¢ nomkoii ctpyxku T3 G82; Hapeszanue pe3nonl T4 G84; Pactouka 1 (PazBeptka) T6

(85 u I'mybokoe cBepnenne T7 G83:

NC-BsiBoa 1151 HcxoaHOro aiijia

T2 M6

X0 Y0 S1500 M3

Z60.

Z-40.

X-24.998 Y24.998

G81 G99 Z-84. R-60.5 F100
X-74.998

G80

T3 M6

G43 Z60. H3

GO0 X-25.001 Y44.999 S1500 M3
Z-40.

G82 G99 Z-74. R-46.5 F100
G80

82 G99 X-75.001 Z-84. R-46.5 F100
G80

T4 M6

G43 Z60. H4

GO0 X-25.001 Y44.999 S100 M3
Z-40.

G84 G99 Z-74. R-46.5 F118
G80

G84 G99 X-75.001 Z-84. R-46.5 F118
G80

T6 M6

G43 Z60. H6

G0 X-24.999 Y64.998 S800 M3
Z-40.

G85 G99 Q5. Z-74. R-50.5 F110
G80

G85 G99 X-74.999 Q5. Z-84. R-46.5 F110
G80

T7 M6

G43 Z60. H7

NC-BoiBoa a5 Option-daiiaa

T2 MO06

(10.000mm Drill)

G0 G90 X0 Y0 B0 S1500 M03

G43 260. H2

X-24.998 Y24.998

G81 G98 X-24.998 Y24.998 Z-84. R-60.5 PO F100
X-74.998

G80

T3 M06

(6.800mm TapDrill)

G0 G90 X-25.001 Y44.999 BO S1500 M03

G43 260. H3

G82 G98 X-25.001 Y44.999 Z-74. R-46.5 PO F100
G80

G82 G98 X-75.001 Y44.999 Z-84. R-46.5 PO F100
G80

T4 M06

(8.000mm Tap7)

G0 G90 X-25.001 Y44.999 BO S100 M03

G43 260. H4

G84 G98 X-25.001 Y44.999 Z-74. R-46.5 P2.75 F125
G80

G84 G98 X-75.001 Y44.999 Z-84. R-46.5 P2.75 F125
G80

T6 M06

(8.000mm Reamer)

G0 G90 X-24.999 Y64.998 BO S800 M03

G43 260. H6

G85 G98 X-24.999 Y64.998 Z-74. R-50.5 P1.5 F110
G80

G85 G98 X-74.999 Y64.998 Z-84. R-46.5 P1.5 F110
G80

T7 M06

(10.000mm Drill)
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GO0 X-24.999 Y84.997 S1250 M3

Z-40.

G83 G99 Q4. Z-94. R-60.5 F120

X-74.999
G80

Touxku IIpumeyanus

OtcyTCcTBHE B IPUBEJICHHOM BBIIIE BHIBOJIE
BbI30Ba nays3bl " G4 Xn.nn ", t.x. PowerMill ue
UCIIOJB3YET 3TO B HOBBIX (DYHKIIMSAX CBEPJICHHS, a

UCTONB3yeT BMecTo 3Toro "cycle dwell ™.

#

Oco0oe BHUMaHHE HY>KHO YJEJIUTh BBIBOY
MO3ULMN OTBEPCTUM, T.K HACTPOMKH 110

YMOJHaHHIO, B HCKOTOPLIX ClIydadX MOT'YyT

IIPUBECTU K CBEPJICHUIO IIEPBOrO OTBEPCTUS
JIBaXK]IBI WIIM K TIPOITYCKY OOOMX.

#

Ha CKOPOCTb IM0Ia4H

[{ukna Hape3zanus pe3rObl G84 u cpaBHUTE €
BBIBOJIOM HaImpoTHB. DTO BbI3BaHo " integer 69 "

Briso [1lara pe3s0bl n3 PowerMill PM3.0

G0 G90 X-24.999 Y84.997 BO S1250 M03

G43 Z60. H7

(83 G98 X-24.999 Y84.997 Z-94. R-60.5 P2.25 Q4.
F120

X-74.999

G80

Touxku IIpumeyanus

[Tay3a ObL1a ornpeienieHa HOBBIM CIIOBOM P 1
HasHaucHa KawvoMm " cycle dwell " ¢ cumBooMm
aapeca P.
#
B npuBeicHHOM BBIIIIE TIPUMEpPE, TO3UIIHS IEPBOTO
OTBEPCTHS BCET/1a BEIBOJUTCS CO CTPOKOH TAHHBIX
G8X, naxe B mporecce nepeMeIieHus B MO3UIHIO
orBepcTusi. KOPPEKTHOCTH 3TOTO 3aBHCHUT OT CUCTEMBI
UIIY, vekortopslie cucremsl UITY Hyx)narorcs B
OTIpE/ICIICHUH TIO3HIIMH CBEPJICHUs TTociie cTpoku G8X
#

Ha pa3HbIe CKOPOCTH MOIaYU
Hape3aHus pe3bObl G84 mocpaBHEHHIO C
HpeabIIy MM, 3TO HacTpauBaercs " integer 69 ™.

Hexoropsie cuctemsl UITY TpeOyroT BBIBOJ IoJauy [uisi Hape3aHus pe3nObl kak F Pitch (wmaz) n
noaydyenus Hactpoiiku mara uz PowerMill Drill Form (cm. mioke)

il PowerMILL 3.1 [ Model - drillblockX] [ Project* DrillCyclesX ] _ 0| x|
File Model ¥Yiew Insert Draw Tools Help
SH| & | e @E- TSR | sV w28l | Bedw X
éé l q I e ] .'I ] AL Drilling Form 2] x| ¥
S E| -
Method | 0rd L
E-45 Toolpaths I | fesr I L2
E- @ ¥ CbiilHomalHoles ﬁl
e @ ¥ DrilHoles1NomalS P
E- @ ¥ TapDiilHoles2-Mom SelectHoIesI B vy
- @ ¥ TapHoles2NomalF -
- %Y > TapHoles2-Nor Cycle T}'DBITBDDiHQ j =
B ¥ Diiling : -
Type : Tap [ DperatiDnID”" to Haole Depth j 1.
Dwell_time = 275 1z
: Clearance : 3.5
e Feedrate @ 1.25 L
=1 Rapid Zheights of
&-a Datum
-Jép Flags ) N
= Tool Feed Rates Form EH 3| i
-6 Block | ®
= fin Feedrate Riapid [unitsmin) | 30000 o)
; Cutting : 500
Flunaing : 500 Plurge [unitz/min) s00.0 @
Rapid : 3000 q I —
S;i?'uldle - 100 Diwell Time  [2.75 Cutting [unitz/rmin) a00.0 )
[ PreDiilH oles3-Morm. 3 175 Spindle Speed [rpm) | 1000 =
- ReamHolez3-Marma Fiteh
[ MrillHAlesd-karmal- o
| [ ﬂ. Apply to Active Toaolpath Fel
Units | - Taleram Apply | Cloge |
Accept Cancel
Feady | 1
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B BeIIeynomsinyToM npumepe onpenaeneHo cienytomiee: llar = 1.25 (M8) — Ilogaua norpyxenus =
500 units/min — Cxopocts Bpamenus mmuuaesasi = 100 rpm, aBe mocjeHue HACTPOIKH cKopocmu
115t pazmepoB Pe3w0bl u [1lara goymkHbI OBITH OINPE/ICTICHBI OYCHb BHUMATEIbHO, TOCKOIbKY CKOpOCTh
noxauu (cycfed) Beramncisrores PowerMill o dopmyne ITooaua = Illaz X Cropocme wnunoens.

Jlist mpaBoit pe3pObl mpuMep U3MeHeHuit 0ption-gaiina oToOpaxeH HUKe:

#
define block cycle start

if (cycle==4)
N;G4;G6;X=C;Y=C;R2;Z2;P cycledwell;
F cycfed ;
end if
end define
#

T4 M06

(8.000mm Tap )

G0 G90 X0 YO0 B0 S100 M03

G43 260. H4

X-25.001 Y44.999

G84 G98 X-25.001 Y44.999 Z-74. R-46.5 P2.75 F125
G80

G84 G98 X-75.001 Y44.999 Z-84. R-46.5 P2.75 F125
G80

define word PF
address letter = ""F"
address width =1

field width =3
tape position =1
modal

metric formats
decimal point = true
decimal places =2
trailing zeros = false
imperial formats = metric
formats
end define
#
word order = (+P PF)
#
define block cycle start

if (cycle==4)
N;G4;G6;xcoord=C;y
coord =C ;
drill hole depth ; clearplane ;
cycle dwell ;
PF ( cycfed / ToolSpeed )
end if
end define
#
define block move tap
N ; x coord ; y coord ; M1 ; M2
end define
#

T4 M06

(8.000mm Tap )

GO0 G90 X-25.001 Y44.999 B0 S100
MO03

G43 Z60. H4

G84 G98 X-25.001 Y44.999 Z-74. R-
46.5 P2.75 F1.25

G80

G84 G98 X-75.001 Y44.999 Z-84. R-
46.5 P2.75 F1.25

G80

[Tpumeuanne: J{ng ckopoctu nogaun Hapesanus pe3nObl, Mbl HE MOKEM HCIIOJIb30BaTh OOBIYHOE CIIOBO
" F ", r.x. mis Hlaza tpebyercs npyroit popmar, ciaeoBaTenbHO I STOr0 HEOOXOIMMO CO31aTh HOBOE

CJIOBO.
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Hukiasl CBepJieHUs HA CJI0KHBIE COBpeMeHHbIe cucTteMbl UITY

Heidenhain (Cucrema UITY TNC430 u moJioxke) & Ductpost1400 u moJioxe

Heidenhain, and other machine tool control manufactures, have started to introduce more complex cycles,
mainly as Manual programing functions, but customers expect CAM systems to output the format so that
machine operators can modify the program at the machine without recourse to going back to the
programmer.

To achieve these required formats is proving taxing, and it is becoming essential that all option file
construction should adhere to certain fixed rules to ensure some conformity is maintained no matter, who
is building them.

We have included the OLD, simpler type of PECKING cycle with the NEW which adds additional
complexity that we consider maybe unjustifiable. ( However, specific exceptions are made to this with
CYL DEF 1.0 PECKING and the CYCL DEF 5.0 CIRCULAR POCKET format) ( See Word document
cycle-records.rtf )

Heidenhain CYCL DEF 2XX Cycles

New Words are required to be defined for these, and some of the old ones re-defined, however, it is

possible that if the option includes Feedrate Parameter and Spline function then there is a likelihood of

running out of available word capacity with Ductpost versions earlier than DP1414.

If this occurs it is suggested that the Spline function is dropped as Heidenhain do not recommend its use

with their controls.

Ductpost1414 will have a 95 word capacity.

The Cycles used are the ones indicated in the PowerMill4> Drill Form ( See Cycle Types)

We recommend the following new words and formatting in order to have some standardisation of use :-
( ## Comments only - relate to PM Drill Form)

Words, formats, keys, codes, settings Cycle Block definitions
# vvvvvvwv CYCLE WORDS vvvvvwv define block cycle start
# if (swa)
define word CQ N;™:"
address letter ="Q" N ; TPN ToolPathName
address width =1 N:":; TOOLPATH" ; WPN ToolPathWorkPlaneName
field width =3 N;™;"
not modal unset swa
tape position =-3 end if
metric formats #
leading zeros = false N; CYC Cycle ;" )"
trailing zeros = true if (cycle==1)
decimal point = false N ;" CYCL DEF 1.0 PECKING"
decimal places =0 set swj
imperial formats = metric formats else if (cycle==2)
end define N;G40;" DRILLING~"
# unset swj
define word CF else if (cycle==3)
address letter ="=" N ; G4 3;" UNIVERSAL DRILLING~"
address width =1 unset swj
fieldwidth =5 else if (cycle==4)
tape position =0 N;G46;" TAPPING NEW~"
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print position =0
not modal
metric formats
leading zeros = false
trailing zeros = true
decimal point = false
decimal places =0
imperial formats = metric formats
end define
#
define word C1
address letter = "="
sign = always
end define
#
define word C2
address letter ="="
sign = none
end define
#
define word C3
address letter ="="
address width =1
fieldwidth =2
tape position =0
sign = none
decimal point = false
decimal places =0
trailing zeros = false
imperial formats = metric formats
end define
#
define word C4
address letter =" "
address width =1
sign = if negative
end define
#
define word CYC
address letter ="; (Cycle="
address width =10

field width =2
tape position =1
end define

### This last word is not normally
required
but may be of help in debugging
options.
#
# vvvvvvv CYCLE WORDS Format
VVVVVVV
#
define format (C1 C2 C4)

unset swj
elseif (cycle==5)
N;G41;" REAMING~"
unset swj
else if (cycle==6)
N ; G4 8 ;" BORE MILLING~"
unset swj
elseif (cycle==7)
N ;" CYCL DEF 5.0 CIRCULAR POCKET"
set swj
else if (cycle==8)
N ;G4 14 ;" CIRCULAR POCKET FINISHING~"
unset swj
elseif (cycle==9)
N;G42;" BORING~"
unset swj
else if (cycle==10)
N;G47;" RIGID TAPPING NEW~"
set swi
unset swj
else if (cycle ==11orcycle ==12)

error "THIS ISNOT A SUPPORTED CYCLE-TURN

CYCLES OFF IN POWERMILL"
else if (cycle ==13)
N; G45;" UNIVERSAL PECKING"
unset swj
end if
##-0
if (not swj)
CQ 200 ; clearplane  E ;" CLEARPLANE~"
CQ 201 ; drill hole depth ; E ; " HOLE DEPTH~"
if ( not swi )
CQ 206 ; CF Prat  E ;" PLUNGE
FEEDRATE~"
end if
end if
#
#i#-1
if (cycle==1)
N ;" CYCL DEF 1.1 SET UP" ; C4 ( Clearplane -
HoleTop)
N ;" CYCL DEF 1.2 DEPTH" ; C4 ( HoleDepth -
HoleTop)
N ;" CYCL DEF 1.3 PECKG" ; C4 PeckDepth
N ;" CYCL DEF 1.4 DWELL" ; TL CycleDwell
N ;" CYCL DEF 1.5"; FF Prat
editintd 1
#i-2
elseif (cycle==2)
CQ 202 ; Z3 PeckDepth ; E ;" PECKING
DEPTH~"
CQ210;DWO  E; " DWELL TIME
AT TOP~"
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address width =1
field width =8
tape position =0
print position =0
not modal

metric formats
leading zeros = false
trailing zeros = true
decimal point = true
decimal places =3
imperial formats = metric formats
end define

define format ( G4 )

address letter ="CYCL DEF 2"
address width =11

field width =2

not modal

leading zeros = true

imperial formats = metric formats
end define

define format ( G6 )

field width =3

decimal places = 1

decimal point = true

not modal

imperial formats = metric formats
end define

define format ( TL )
address letter =" "
address width =0
field width =5
sign = none
tape position =1
metric formats
decimal point = true
decimal places = 3

CQ 203 ; C1 HoleTop
COORDINATE~"

CQ 204 ; C2 ( SafZ - Holetop ) ; E ; " 2ND SET-UP
CLEARANCE~"

CQ 211 ; DW CycleDwell =C ; E ;" DWELL TIME
AT BOTTOM "
##-3

else if (cycle==3)

; E; " SURFACE

CQ 202 ; Z3 PeckDepth . E ;" PECKING
DEPTH-~"

CQ 210 ; DW 0 . E ;" DWELL TIME
AT TOP~"

CQ 203 ; C1 Holetop . E ;" SURFACE
COORDINATE~"

CQ 204 ; C2 (SafZ - Holetop ) ; E ;" 2ND SET-UP
CLEARANCE~"

CQ 212 ; C2 ( HoleDepth / NumberPecks ) ; E ; "
PECK DECREMENT~"

CQ 213 ; C3 ( NumberPecks / 2) JE
NUMBER OF PECKS~"

CQ 205 ; C2 ( NumberPecks / Word{TD} ) ; E; " MIN.
PECK DEPTH~"

CQ 211 ; DW CycleDwell =C ; E ;" DWELL TIME
AT BOTTOM~"

CQ 208 ; CF Srat ; E; " RETRACT
FEEDRATE~"

CQ 256 ; C2 200  E; " CHIPBREAK
DIST. "
#HH#-4

elseif (cycle==4)
CQ 211 ; DW CycleDwell
AT BOTTOM~"
CQ 203 ; C1 Holetop
COORDINATE~"
CQ 204 ; C2 (SafZ - Holetop ) ; E ;" 2ND SET-UP
CLEARANCE"
##-5
elseif (cycle==5)
CQ 211 ; DW CycleDwell

; E; " DWELL TIME

; E; " SURFACE

; E; " DWELL TIME

trailing zeros = false AT BOTTOM~"
imperial formats = metric formats CQ 208 ; CF Srat  E; " RETRACT
end define FEEDRATE~"
# CQ 203 ; C1 Holetop ; E ;" SURFACE
define format ( Z2) COORDINATE~"
address letter ="=-" CQ 204 ; C2 ( SafZ - Holetop ) ; E; " 2ND SET-UP
address width =2 CLEARANCE"
sign = none ##-6

tape position =0
print position =0

elseif (cycle==6)
CQ 334 ;C2(Word{TD}/3) ; E;"DWELL TIME

end define AT BOTTOM-~"
# CQ 203 ; C1 Holetop ; E; "SURFACE
define format ( R2 Z3) COORDINATE~"

address letter ="=" CQ 204 ; C2 ( SafZ - Holetop ) ; E ; "2ND SET-UP
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address width =1 CLEARANCE~"

sign = none CQ 335 ; CF HoleDiameter  ; E; "NOMINAL
tape position =0 DIAMETER"
print position =0 CQ342;CFO0 ; E; "ROUGHING
end define DIAMETER"
# HH-7
define format ( R2) elseif (cycle==7)
scale factor =1 N ;" CYCL DEF 5.1 SET UP" ; C4 ( Clearplane -
end define HoleTop)
# N ;" CYCL DEF 5.2 DEPTH" ; C4 ( HoleDepth -
define format ( DW ) HoleTop)
address letter ="=" N ;" CYCL DEF 5.3 PLUNGING" ; C4 ( Prat/
address width =1 ToolSpeed ) ; FF Prat
field width =3 N ;" CYCL DEF 5.4 RADIUS" ; C4(
sign = none HoleDiameter / 2)
decimal places = 2 N ;" CYCL DEF5.5"; FF Frat ; " DR+"
print position =0 editintd 1
end define ##-8
# else if (cycle==8)
define format ( E) CQ 202 ; Zz3 (Word{TD}/3) ; E;"PLUNGING
address letter =";" DEPTH~"
field width =0 CQ 207 ; CF Frat  E; "FEED RATE FOR
permanent MILLING~"
not modal CQ 203 ; C1 Holetop ; E; "SURFACE
tape position =-18 COORDINATE~"
end define CQ 204 ; C2 ( SafZ - Holetop ) ; E; "2ND SET-UP
# CLEARANCE~"
word order=(+ CQCFC1C2C3C4Q CQ 216 ; C2 xcoord =C ; E; "CENTER IN 1st
EDW) AXIS~"
# CQ 216 ; C2 ycoord =C . E;"CENTER IN 2nd
define keys AXIS~"
cycle dwell =DW CQ 222 ; C2 Word{TD} . E ; "WORKPIECE
dwell not used BLANK DIA.~"
end define CQ 223 ; C2 HoleDiameter . E; "FINISHED
# PART DIA."
block order = true ##-9
use hole top in cycles = true elseif (cycle==9)
integer 69 =2 CQ 211 ; DW cycledwell  E; "DWELL TIME
AT BOTTOM~"
CQ 208 ; CF Srat ; E; "RETRACT
FEEDRATE~"
CQ 203 ; C1 Holetop ; E; "SURFACE
COORDINATE~"
CQ 204 ; C2 ( SafZ - Holetop ) ; E; "2ND SET-UP
CLEARANCE~"
CQ214;C31 ; E; "DISENGAGING
DIRECTN~"
CQ336;C30 ; E; "ANGLE OF
SPINDLE"
##-10

else if (cycle==10)
CQ 239 ; C2 ( Cycfed / ToolSpeed[ToolNum] ) ; E; "
THREAD PITCH~"
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CQ 203 ; C1 Holetop  E; " SURFACE
COORDINATE~"

CQ 204 ; C2 ( SafZ - Holetop ) ; E ;" 2ND SET-
UP CLEARANCE"

unset swi
##-13

else if (cycle ==13)

CQ 202 ; Z3 PeckDepth ; E ;" PECKING
DEPTH~"

CQ 203 ; C1 Holetop  E; " SURFACE
COORDINATE~"

CQ 204 ; C2 ( SafZ - Holetop ) ; E; " 2ND SET-UP
CLEARANCE~"

CQ 212 ; C2 ( HoleDepth / NumberPecks ) ; E ;"
PECK DECREMENT~"

CQ 205 ; C2 ( NumberPecks / Word{TD} ) ; E; " MIN.
PECK DEPTH~"

CQ 258 ; C2 500 ; E; " UPPER ADV
STOP DIST~"

CQ 259 ; C2 1000 ; E;" LOWER ADV
STOP DIST~"

CQ 257 ; C2 (PeckDepth/2) ; E; " DEPTH FOR
CHIP BRKNG~"
CQ 256 ; C2 200 ; E; " CHIPBREAK
DIST.~"
CQ 211 ; DW CycleDwell  E; " DWELL TIME
AT BOTTOM~"
end if
end define
#
define block move cycle
if(Cycle==1orCycle==7andintd==1)
N ; G1; x coord ; y coord ; FMAX
N ; G1; z coord Clearplane ; FMAX
N; Gl ; xcoord=C;ycoord=C;RRO;FMAX;"
M99
editintd O
else
N; G1; xcoord =C;ycoord =C; RR; FMAX ;"
M99
end if
end define
#
define block move tap
N ; G1; xcoord =C ; y coord =C ; RR ; FMAX ; " M99"
end define
#
define block cycle end
N ; G1;zcoord Saf Z=C ; RR ; FMAX
end define
#
Note :- M99 must be a string, not M1 99 or M2 99
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The above provides the following output :-

( See illustrated pictures as a reference )

NOTE: Thisis a TIF file and will issue a warning - it is safe to use.

These are ChipBreak Drilling and
Deep Drill 2 Cycles

79 L X-3.188 Y-10.79 FMAX

80 ; CYCLE=( 2 ) ## Indicator of cycle only,
can be removed
81 CYCL DEF 200 DRILLING~
Q200=5.000 ; CLEARPLANE~
Q201=-36.949 ; HOLE DEPTH~
Q206=333 ; PLUNGE
FEEDRATE~
Q202=36.950 ; PECKING DEPTH~
Q210=0.0 ; DWELL TIME AT
TOP~
Q203=+0.0 ; SURFACE
COORDINATE~
Q204=55.290 ; 2ND SET-UP
CLEARANCE~
Q211=3.25 ; DWELL TIME AT
BOTTOM

82 L X-3.188 Y-10.79
83 L 755.29 FMAX

FMAX M99

98 L X10.0 Y16.5 FMAX MO3
99 L Z20.0 FMAX MOS8
100 L Y12.5 FMAX

101 ; CYCLE=( 13 )## Indicator of cycle only,

can be removed
102 CYCL DEF 205 UNIVERSAL PECKING

Q200=4.999 ; CLEARPLANE~

Q201=-5.000 ; HOLE DEPTH~

Q206=750 ; PLUNGE
FEEDRATE~

Q202=1.500 ; PECKING DEPTH~

Q203=+0.0 ; SURFACE
COORDINATE~

Q204=20.000 ; 2ND SET-UP
CLEARANCE~

Q212=0.132 ; PECK
DECREMENT~

Q205=6.333 ; MIN. PECK
DEPTH~

Q258=0.500 ; UPPER ADV STOP
DIST~

Q259=1.000 ; LOWER ADV STOP
DIST~

Q257=0.750 ; DEPTH FOR CHIP
BRKNG~

Q256=0.200 ; CHIPBREAK

These are the EXCEPTIONS - and use the
Single Peck and Bore 3 Cycle
53 L X18.0 Y2.34 FMAX
54 ; CYCLE=( 1 )## Indicator of cycle only,
can be removed

55 CYCL DEF 1.0 PECKING

56 CYCL DEF 1.1 SET UP 5.000
57 CYCL DEF 1.2 DEPTH -36.950
58 CYCL DEF 1.3 PECKG 36.950
59 CYCL DEF 1.4 DWELL 1.5

60 CYCL DEF 1.5 F333

61 L Z5.0 FMA*
62 L X18.0 Y2.34 RO FMAX M99
63 L Z55.29 FMAX

68 L Y16.5 FMAX

69 L X65.0 Y12.5 FMAX MO8

70 ; CYCLE=( 7 )## Indicator of cycle only,
can be removed

71 CYCL DEF 5.0 CIRCULAR POCKET
72 CYCL DEF 5.1 SET UP 5.000

73 CYCL DEF 5.2 DEPTH -5.000

74 CYCL DEF 5.3 PLUNGING 1.500
F750

75 CYCL DEF 5.4
76 CYCL DEF 5.5
77 L Z5.0 FMAX
78 L X65.0 Y12.5 RO FMAX M99
79 L Z20.0 FMAX

RADIUS 5.000
F2000 DR+
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DIST.~
Q211=0.0 ; DWELL TIME AT
BOTTOM~
105 L X10.0 Y12.5 FMAX M99
106 L Z20.0 FMAX

NOTES :-

1/ Helical and Helical 2 are not strictly cycles and are treated as Linear movement by
PowerMill and Ductpost, therefore the Drilling Cycle Output check box in the NC edit form must be OFF
for these two functions.

2/ Word{TD} = ToolDiameter and is extracted from the Tool Change block data.
It MUST be defined as TD ( ToolRadius[ToolNum] * 2 ) and NOT as previously by the
word TD scaled by 2.

3/ Itis probable that additional cycle functions will be added later and will follow on from
cycle 13

4/ The defined cycles are not cast in stone and can be changed as felt neccessary, and will be
refined as required from feedback from users. However, we would advise that words given above are
used wherever possible if and when a change is made to try and avoid confusion.

Iukiasl CeepJenus Siemens

Siemens drilling cycles are nearly as complex as Hiedenhain though not as informative friendly in
format output.

The following is a breakdown of the codes applicable to the various cycle functions and they must be
placed in the order indicated for each particular cycle for the cycle to work correctly. Siemens do not use a
"Q" values as Hiedenhain, but a " comma " to separate each function, e.g. , clearplane , which can be a
problem if a function is a zero value as then , , is acceptable and must still be included in the sequence.
The following is an example output which has been artificially spaced to correspond to the individual
sector. :-

(It is suggested that the MSG line is output to the NC program as a guide for the operator, it can always
be suppressed if not wanted. )

Example of NC output :-

N12 MSG(RTP, RFP,SDIS, DP ,DPR , FDEP,FDPR,DAM ,DTB ,DTS,FRF,VARI)
N13 MCALL CYCLE83(10.,-20.,5. ,-81.322,-61.322,-30.5,10.5,1.75,3.55, , 1, 1)
N141 MSG(RTP,RFP,SDIS,DP ,DPR,DTB,DTS,, PIT,SST ,SST1')
N142 MCALL CYCLE84(10.,0. ,3. ,-45_.,45_,1.5, , , 1.5,3000,4500 )

Note : CYCLES4 is for Rigid Tapping (Cyclel0) : CYCLES840 is for Floating Tap holder (Cycle 4)
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Reference Table to codes used :-

Code = Reference

RTP = Absolute SafeZ Height RFP
DP = Drilled Hole Point Depth DPR = Full Hole Depth
FDPR = Incremental Peck Depth  DAM = Degression distance

DTS = Cycle Dwell at Hole Top FRF = Eactor

Code = Reference Code = Reference
_ Absolute Holetop Surface SpIS = Incremental
~ Coordinate " Clearplane Height
_ 1st.Abs.Peck
FDEP = Coordinate
DTB = Cycle Dwell at Hole
Bottom
_ 1st.Peck Feedrate Variation VARI = 0 = ChipBreak. 1 =

Swarf Out

Tapping Codes :-

PIT = Thread Pitch

Words, formats, keys, codes, settings
# vvvvvvvv CYCLE Words vvvvvvvy

#

define word RFP
address letter =","
address width =1
field width =8
sign = if negative
metric formats
decimal point = true
decimal places = 3
leading zeros = false
trailing zeros = false

end define

#

define word DP
address letter =",
address width =1
sign = if negative

end define

#

define word Q1
address letter =","
address width =1

end define

#

define word PT
address letter =", "
address width =3
field width =5
sign = none

SDAC =

~ (RPM)
Spindle Rotation Direction
after Cycle
Cycle Block definitions
#
define block cycle start
if (swa)
N ; TPN ToolPathName ; " \")"
unset swa
end if

N ; G3; feedrate Cycfed ; CYC Cycle ; ")"

if (cycle==1orcycle==5)
N ;" MSG (RTP , RFP , SDIS
DP , DPR )"**
N ; G4 ; R11 SafeZ ; RFP HoleTop ; clearplane ; DP
HoleDepth ; drill hole depth ; ")"
elseif (cycle==2)
N ; MSG (RTP ,RFP ,SDIS ,DP ,DPR,DTB )" **
N ; G4 ; R11 SafeZ ; RFP HoleTop ; clearplane ; DP
HoleDepth ; drill hole depth ;
cycle dwell ; ™)"
elseif (cycle==3)
N ;" MSG (RTP ,RFP ,SDIS ,DP ,.DPR ,FDEP ,FDPR ,DAM
,DTB ,DTS ,FRF VAR)" **
N ; G4 ; R11 SafeZ ; RFP HoleTop ; clearplane ; DP
HoleDepth ; drill hole depth ;
Q (HoleTop - PeckDepth ) ; Q1 PeckDepth ; ", 1" ;
cycle dwell ; ", ,1,0)"
elseif (cycle==4)
N ;" MSG (RTP ,RFP ,SDIS ,DP ,DPR ,DTB DTS, ,)" **
N ; G4 840 ; R11 SafeZ ; RFP HoleTop ; clearplane ; DP
HoleDepth ; drill hole depth ;
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metric formats
decimal point = true
decimal places = 3
leading zeros = false
trailing zeros = false
end define
#
define word ST
address letter =", "
address width =2
field width =5
sign = none
metric formats
decimal point = false
decimal places =0
leading zeros = false
trailing zeros = true
end define
#
define word ST1
address letter =", "
address width =2
scale factor =3
scale divisor =2
sign = none
end define
#
define word PF

address letter ="F=R10"

address width =5
field width =1
modal
end define
#
define word CYC

address letter ="MSG (Cycle="

address width =11

field width =2

tape position =1
end define

### This last word is not normally
required but may be of help in

debugging options.
#

# vwvvv CYCLE WORD Formats vvvv

#
define format ( G4 )

address letter = "MCALL CYCLE"

address width =11
end define
#
define format ( ST1)
field width =5

cycle dwell ; ", " ; PT ( Cycfed / ToolSpeed ) ; ST
ToolSpeed[ToolNum] ;
ST1 ToolSpeed[ToolNum] ; " )"
elseif (cycle=10)
N;" MSG (TP ,RFP ,SDIS ,DP ,DPR ,DTB ,SDAC, PIT, ,
SST, SST1)" **
N ; G4 84 ; R11 SafeZ ; RFP HoleTop ; clearplane ; DP
HoleDepth ; drill hole depth ;
cycle dwell ;" 3, ," ; PT ( Cycfed / ToolSpeed ) ; ST
ToolSpeed[ToolNum] ;
ST1 ToolSpeed[ToolNum] ; " )"
else if (cycle=13)
N;" MSG(RTP ,RFP ,SDIS ,DP ,DPR ,FDEP ,FDPR ,DAM
,DTB ,DTS ,FRF VAR)" **
N ; G4 73 ; R11 SafeZ ; RFP HoleTop ; clearplane ; DP
HoleDepth ; drill hole depth ;
Q (HoleTop - PeckDepth ) ; Q1 PeckDepth ; ", 1" ;

cycle dwell ; ", , 1, 0)"
end if
end define
#
### These lines can be omitted **
#

define block move cycle
N ; x coord =C ; y coord =C
end define
#
define block move tap
N ; x coord =C ; y coord =C
end define
#
define block cycle end
N ;" MCALL"
N ; rapid =C ; z coord SafZ ; coolant off
end define
#
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metric formats
decimal point = false
decimal places =0
leading zeros = false
trailing zeros = true
end define
#
define format (R11)
address letter ="("
address width =1
sign = if negative
end define
#
define format (Z2R2QP)
address letter =", "
address width =1

end define
#
define format (R11DPPQ QL1 TD)
field width =5

metric formats
decimal point = true
decimal places = 3
trailing zeros = false
imperial formats = metric formats
end define
#
word order = (+RFP DP Q1 CYCPT ST
ST1)
#
define keys
cycle dwell =P
end define
#
use hole top in cycles = true
integer 69 =2
#

The above Siemens 840D cycles are still in proving trials and may well require ajustment for the particular
machine control so be careful!
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ITuxisl cucremsl YITY Cincinnatti Acramatic

These Cycles have been developed in conjunction with Cincinnatti Milacron in the UK but again we have
had little feed back from them to say they work so use them as a basis for development.

Words, formats, keys, codes,
settings

define format (P )
address letter =
"[$CYCLE_PARAMS(2)G8"
address width =19

field width =1
end define
#82
define format ( null )
field width =3

metric formats
decimal point = true
decimal places =1
trailing zeros = true
end define
#90
define format (L)
address letter = "W"
not modal
end define
#95
define format ( Q)
address letter = "K"
end define
#99
define format (O )
address letter = "J"

field width =2
end define
#104
define format (L Q)
field width =38

tape position =1
metric formats
decimal point = true
decimal places =3
trailing zeros = false
end define
#113
word order = (+P L O null)
#

define keys
cycle dwell =P
dwell not used
end define
#

Cycle Block definitions

define block cycle start
if (swa)
N ; TPN ToolPathName ; " )"
unset swa
end if

if ( ToolSpeed[ToolNum] > 2000 )
N ; S 2000
end if

if (cycle==1)
N ; G4 ; x coord =C ; y coord =C ; drill hole depth HoleDepth

clearplane HoleTop ; L SafeZ ; feedrate Prat ; M1 ; M2
elseif (cycle==2)
N ; Pcycle;" DWELL]="; null cycledwell
N ; G4 ; x coord =C ; y coord =C ; drill hole depth HoleDepth

clearplane HoleTop ; L SafeZ ; feedrate Prat ; M1 ; M2
else if (cycle==3)
N ; Pcycle;" DWELL]="; null cycledwell
N ; G4 ; x coord =C ; y coord =C ; drill hole depth HoleDepth

clearplane HoleTop ; L SafeZ ; drill peck depth ; O 13 ;
feedrate Prat ; M1 ; M2
elseif (cycle==4)
N ; Pcycle;" DWELL]="; null cycledwell
N ; G4 ; x coord =C ; y coord =C ; drill hole depth HoleDepth
clearplane HoleTop ; L SafeZ ; O 2 ; feedrate Prat ; M1 ;
M2
elseif (cycle==5)
N ; G4 ; x coord =C ; y coord =C ; drill hole depth HoleDepth
clearplane HoleTop ; L SafeZ ; O 2 ; feedrate Prat ; M1 ;
M2
else if (cycle==6)
N;Pcycle;" BOT_RET]=";null0
N ; G4 ; x coord =C ; y coord =C ; drill hole depth HoleDepth
clearplane HoleTop ; L SafeZ ; "U-0.5V-0.5";00;
feedrate Prat ; M1 ; M2
else if (cycle==7 orcycle==8orcycle==9)
error "THESE CYCLES G87 G88 G89 NOT SUPPORTED"
else if (cycle==10)

-74 -



use hole top in cycles = true N;P4;"1 DWELL]="; null cycledwell
integer 69 =2 N; G484 ;".1"; xcoord =C ; y coord =C ; drill hole depth
# HoleDepth ;
clearplane HoleTop ; L SafeZ ; O 2 ; drill peck depth ;
"P1";
feedrate Prat ; M1 ; M2
else if (cycle ==11orcycle ==12)
error "HELICAL MILLING CYCLES NOT SUPPORTED"
else if (cycle ==13)
N;P3;" SHRT_RET]="; null ( PeckDepth/2)
N;P=C;" DWELL]="; null cycledwell
N ; G4 83 ; x coord =C ; y coord =C ; drill hole depth
HoleDepth ;
clearplane HoleTop ; L SafeZ ; drill peck depth ; O 2 ;
feedrate Prat ; M1 ; M2
end if
end define
#317
define block move cycle
if ( xcoord == OldX and ycoord == OldY )
N;
else
N ; x coord ; y coord ; L SafeZ
end if
end define
#325
define block move tap
if ( xcoord == OldX and ycoord == OldY )
N ;
else
N ; x coord ; y coord ; L SafeZ
end if
end define
#333
define block cycle end
N ; end of drill ; z coord
end define
#337
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CMGH_IGHI/IG JJIMHBI HHCTPYMCHTA

Koo cmewenusa onunvt uncmpymenma soisogutcst komannoit APT LOADTL 8 DUCT wim
POWERMILL. U o0br4n0 BBOAMTCS B iporpammy UITY kak H, (unm unoraa D) npu nepBom
nepeMenIeHr  Mociie CMEHbI HHCTpyMeHTa. Yaiie Bcero OonbmmHcTBOM cuctem UITY BBOguTCS €
nepeMerieHrueM o Z ¢ coorBercTByromum G-koaom (Hanpumep, G43 Z12. H1)

(OTo0 03HaUaeT, 4TO B KOHIIE MEPBOTO MEPEeMEICHUs 10 Z CTAHOK BBIHYKIAETCsI KOPPEKTHO
MO3UILIMOHUPOBATHCS ¢ KOMIICHCAIMEH JITMHBI HHCTPYMEHTA)

Dta HaCTPO¥Ka ONpeAesieT COOTBETCTBYOIIKE POpMaThl CII0B | Kirtodeii (Yate Bcero 3To yxe 3a1aHo B
UCXOIHOM (haiiiie, HO JTydIlIe IPOBEPUTH)

define keys
tool length =H
end define

Croso tool length (H), Taxke momkHo ObITh BKITtoueHO B onpezencHue define block move rapid kak G6.

define block move rapid
N ; rapid ; G6 ; x coord ; y coord ; z coord ; tool length ; spindle ; M1
end define

Taxoxe nis MOJIYYCHHUS KEJIAEMOI'0 BBIBOAA H606XO,Z[I/IMLI CJICAyromue (bﬂa)KKI/I:

tool reset coordinates = 3
split move =0
tlo output =true

IIPY BBILICYIIOMSAHYTBIX HACTPOMKAaX MPOU3OMACT CIEAYIOLINI BBIBO: %
:0001
G91 G28 X0 Y0 Z0
G40 G17 G80 G49
GO0 G90 Z49.5
T1 M6
X81.Y48.5 S1500 M3
G43 Z49.5 H1
X12.446 Y10.931
Z445
G1 Z44.4 F2500

Ecnu u3mennts 3Hauenue t0ol reset coordinates = 3 Ha =4, MBI OJIyYHM cJeayIoLIee:

T1 M6

G43 Z49.5 S1500 H1 M3
X81.Y48.5

X12.446 Y10.931

Z44.5

G1 Z44.4 F2500

Taxum 00pa3oM, perynupys 3Ha4€HUsI MOTYT OBITh TOJIy4eHBI pa3Hble popMaThl BIBOAA (DTO HE Beernaa
rapaHTHPYETCsl, 0COOEHHO B MYJIbTH-OCEBBIX OINIUAX, 37€Ch JIs OITy4YEeHUs HyKHOTO (popMara npuaercs
IPUMEHSTH JPYyTre HaCTPONKH)
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Jlist BeiBos1a kKoma G43 TpedyeTcs TOMOTHUTENbHAS HACTPOMKA (XOTS, TO MOXKET OBITh OIPEICIICHO B
UCXOIHOM (haiiie)

define codes
tool len off = G6 43
end define

u nosokeH OobITh onpezencu G6 B define block move rapid kak ykaszano Bbitire.

Bapuauumu:

Ecnu cnoBo H Tpebyercs B cTpOKe CMEHBI HHCTPYMEHTA, 3TO JOJIKHO OBITH ONPEAETIECHO B OJIOKe
MHCTPYMEHTA C COOTBETCTBYIOIIEH IMEpEeMEHHOM:

1/
define block tool change
N ; tool number ; tool length ToolNum ; change tool
end define

tlo output =false ## sTo npensTCTBYET BHIBOAY OOBIYHOM (DyHKIIMU

MOJIYYUM CJIeTyIOIIee:

%

:0001

G91 G28 X0 Y0 Z0
G40 G17 G80 G49
G0 G90 Z49.5
T1H1 M6

Z49.5 51500 M3
X81.Y48.5

WNuorga cnoBo T ucnomnb3yeTcst Kak HOMEp MHCTPYMEHTa U HoMep cMeteHus (Hampumep, 103.50 —
00paboTKa HHCTPYMEHTOM 3 CO CMEIIeHHEM JTHHBI SOMM). DTO MOKET OBITh IOIYYESHO HCIIONB3YS
3aJaHle CMEHbI MHCTPYMEHTA C CIIEIYIOIMMH HacTpolikaMu ¢gopmara H:

2/
define format (H )
address letter = "."
tape position =0
end define

define block tool change
N ; tool number ; tool length ToolLength ; change tool
end define

YTO IIPOU3BCIACT:

%
:0001
G91 G28 X0 Y0 Z0
G40 G17 G80 G49
GO0 G90 Z49.5
T1.50 M6
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Z49.5 S1500 M3
X81.Y48.5

Ecnn He00X01MMO TOMECTUTH CMEIICHUE MHCTPYMEHTA TIepe] €r0 CMEHOM, HaJl0 CIeaTh CISAYIOIIee
ONpeJIeTICHUsI CMEHbl MHCTPYMEHTA:

define block tool change

N ; G6 49 ; tool length 0

N ; tool number ; change tool

N ; tool length offset ; z coord FromZ ; tool length ToolNum
end define

qTO AacT:

GO0 Z49.5

G49 HO

T3 M6

G43 Z49.5 H3
Z49.5 51500 M3
X12.446 Y10.931

Ects MHOTO ipyrux BapuaHToB ucnosb3oBanus onpexaenenus define block move linear, ranpumep ons
mynvmu-ocesvix onyuii. [IpuBeeHHBIE TPUMEPBHI, IO KPaHEN Mepe, Aal0T UJICI0 — KaK 3TO MOKHO
CHeNaTh.
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Pa3znea 4. MyJabTH-0CeBbI€ ONNIIMH

Hacrpoiika option-daitaa s 4 oceii

Some 4 axes examples to illustrate the various possibilities are given here : ( 4th Rotary Axis)

Requirements for 4th Rotary axis

The following inclusions are required to be defined in an option file for Rotary Multi-axes working.

( The three Main rotary axis definitions are being defined in this example, A, B, ? C, but only one will
actually be used for a single rotary axis. )

define format (AB C) ## May well be defined already in the inbuilt source
metric formats

leading zeros = false
trailing zeros = true
decimal point = true
decimal places = 3
imperial formats
leading zeros = false
trailing zeros = true
decimal point  =true
decimal places = 4
end define

word order = (+ ABC) ## Only needed if not in inbuilt word order list

block order = true ## Override for inbuilt word order listing, uses "define block xxx "
order
define keys
azimuth axis  notused ## Not required for single rotary axis
elevationaxis = A ## 4th rotary axis normally an elevation (e.g. A rotates about X)
end define

## " elevation axis ™, will cover A or B, or C " requires to be inserted in both Rapid, and
Linear, blocks
define block move rapid
N ; rapid ; G2 ; G3; G6 ; x coord ; y coord ; z coord ; elevation axis ; spindle ; tool length ; M1 ;
M2
end define

define block move linear

N ; linear ; G2 ; x coord ; y coord ; z coord ; elevation axis ; feedrate ; M1 ; M2
end define
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Rotary axes parameter settings

The following parameters will need to be included in any rotary axes option.

azimuth axis parameters = (0. 0. 0. 1. 0. 0.)
elevation axis parameters = (0. 0. 0. 0. 1. 0.)
The first three figures in each case give the centre of rotation (usually 0. 0. 0. for single rotary tables ).

The second set of three figures define the axis of rotation about either X, Y, or Z axis.
(It is essential that both axes are not aligned to the same axis. The elevation is the main alignment for
the 4th axis))

Thus the example shown above represents a machine where the azimuth rotation is set to be round the X
axis (vector 1. 0. 0. ), normaly for 4 axes these can remain at zero.
The main elevation rotation is round the Y axis ( vector 0. 1.0.).

4th Rotary Axis is a swivel tool head unit.

The following will need to be included for this type of rotary axis.

spindle elevation rotation = true  ## true = Spindle rotation - false = Table rotary unit (
default)

elevation centre = (0. 0. 180.5) ## Only used for Spindle offset from centre of
rotation, usually in the Z axis

( NOTE :- These figures must be written with points. (0. not 0 )

The distance entered should be the difference between the the centre of rotation and the face of the tool
holder. ( In the example above the distance is 180.5 mm in the Z axis )

The distance between the top of the tool holder and the tool tip can then be entered using the tool length
setting in DUCT, or PowerMILL.

NOTE :- Many machines with tilting tools have some form of code on the machine which will allow the
tool to be run as though the centre of rotation were the centre of the tool tip. In this case set the centre
offset to zero.

Additional parameters

elevation axis units = degrees ## Usual units ( Default could be none )

elevation axis direction = positive  ## Normal rotational direction required. ( Default could be
none )

pcs origin =(0 0 0 0 O 0) ##(Default, rarely used, mainly for 5 axes )

## Azimuth Min Max Elev'n Min  Max Tol. Moves
rotary axis limits = (-99999 99999 -99999 99999 0.1 1) ## Default values, virtually
unlimited rotation

EXAMPLE ;-

rotary axis limits =( 0 0 -720.0 720.0 0.1 1) ## Elevation limited to two table
revolutions
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Tolerance value ( Tol. ) is the tolerance to which the angular displacement is maintained by Ductpost in
the number of Moves set. Keep tolerance and moves to the highest and lowest values respectively
,conducive to good machine performance. ( FROM DP1331 the move fuction ( last digit ) has been
superceeded by " linearise multiaxis moves = true " which automatically adjusts the number of moves
needed to achive the tolerance setting )

See also 4-axes examples
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Hacrpoiika option-daitaa wis CroJa 5-oceBbIX ONIMAMR

An example to illustrate a type of 5 axes Table is given here :- ( Rotary Axes Table )

Requirements for 4th and 5th Rotary axes

The following inclusions are probably required to be defined in an option file for Rotary Multi-axes
working :-

( The three Main rotary axis definitions are being defined in this example, A, B, and C, but only two
will actually be used for any multi-rotary axes machine.system )

define format (AB C) ## May well be defined already in the inbuilt source
metric formats

leading zeros = false
trailing zeros = true
decimal point  =true
decimal places = 3
imperial formats
leading zeros = false
trailing zeros = true
decimal point  =true
decimal places = 4
end define
#
word order = (+ AB C) ## Only needed if not in inbuilt word order list
#
block order = true ## Override for word order listing, uses "*define block .... ** order
#
define keys
azimuth axis = A ## 4th rotary axis normally an azimuth ( Table tilt axis)

C  ## 5th rotary axis normally an elevation ( Rotary table on tilt table )

elevation axis
end define

## " azimuth axis and elevation axis ( A, and /or B, and /or C " requires to be inserted in both
Rapid, and Linear, blocks depending upon axis alignments.
(' Using the pictorial example No.1, A tilts about X, C rotates about Z )
#
define block move rapid
N ; rapid ; G2 ; G3; G6 ; x coord ; y coord ; z coord ; azimuth axis ; elevation axis ; spindle ;
tool length ; M1 ; M2
end define
#
define block move linear
N ; linear ; G2 ; x coord ; y coord ; z coord ; azimuth axis ; elevation axis ; tool radius ;
feedrate ; M1 ; M2
end define
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Rotary axes parameter settings

The following parameters will need to be included in the rotary axes option.

azimuth axis parameters =( 0. 0. 0. 1. 0. 0.)
elevation axis parameters=( 0. 0. 0. 0. 0. 1.)

The first three figures in each case position the centre of rotation, the azimuth tilt table usually has no
offset from the centre line of the elevation axis, ( therefore these will be setat 0. 0. 0.) but the elevation
table surface centre could be either on, above, or below, the centre line of the tilt table axis.

In the pictorial example No.1 the rotary elevation table surface is below the azimuth tilt table axis centre
line, and for the post processor to account for this offset, the difference is set in the appropriate elevation
axis parameter. The sign of this value will depend upon where the Machine Centre of Rotation has
been defined by the manufacturer, and is usually on the Centre Line of the Tilt Table Rotary axis.

The settings for an offset of say, 80.56 mm. would be as follows :-

elevation axis parameter = ( 0. 0. 80.56 [ positive value for below, negative value for above, zero
if surface on the Centre Line of azimuth rotation] )

If the Machine Centre of Rotation is defined at the Surface of the the elevation table then the signs are
reversed.

The second set of three figures define the axis of rotation about which the table rotates, either X, Y, or Z
axis.

(It is essential that both axes are not aligned to the same axis. The azimuth is nominally the main
alignment )

Thus the example shown represents a machine where the azimuth rotation is rotating around the X axis (
vector 1. 0. 0.), and the elevation rotation is rotating around the Z axis. ( vector 0.0.1.)

(NOTE 1 :- These figures can be written with, or without points. ( 0. Jor ( 0 )
(NOTE 2 :- Some machine controls may have some form of code that will make the machine control

work out it's own Rotational Transformations which allows the post processor to ignore any offset. In
this case set the centre offsets to zero.

Additional parameters

spindle azimuth rotation =false  ## Default for table unit

azimuth axis units = degrees ## Usual units ( Default could be none )

azimuth axis direction = positive ## Normal rotational direction required. ( Default could be
none )
#

spindle elevation rotation = false  ## Default for table unit

elevation axis units = degrees ## Usual units ( Default could be none)

elevation axis direction = positive ## Normal rotational direction required. ( Default could be
none )
#

pcs origin =(0 0 0 0 0 0) ##(Default, rarely used, sometimes in 5 axes
spindle alignments )
#
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## Azimuth Min Max. Elev'n Min  Max. Tol. Moves
rotary axis limits = (-99999 99999 -99999 99999 0.1 1) ## Default values, virtually
unlimited rotation
#
( Example settings ) :-

rotary axis limits = ( -95.0 10.0 -3600.0 3600.0 0.1 4 ) ## Azimuth Tilt Table limited
swing values, and Elevation rotary table +/- 10 revolutions)
#
linearise multiaxis moves =true ## Default setting ( From DP1321 see What's New 5-axes

improvements )
multiaxis coordinate transform =true ## Default setting

#

Tolerance value ( Tol. ) is the tolerance to which the angular displacement is maintained by Ductpost
within the number of Moves set, to achieve a good linearisation. Keep tolerance and moves to the
highest and lowest values respectively conducive to good machine performance.

(FROM DP1321 the move fuction ( last digit ) has been superceeded by " linearise multiaxis moves =
true " which automatically adjusts the number of moves needed to achive the tolerance setting )

See also 5-axes Table examples
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Hacrpoiiku option-daitaa nwias oaoBbl/CTos1a 5-0ceBbIX OMIMiA

An example to illustrate a type of 5 axes Head/Table is given here :- ( Rotary Axes Head/Table )

Requirements for 4th and 5th Rotary axes

The following inclusions are probably required to be defined in an option file for Rotary Multi-axes

working.
( The three Main rotary axis definitions are being defined in this example, A, B, C, but only two
will actually be used for multi-rotary axes systems. )

define format (AB C) ## May well be defined already in the inbuilt source
metric formats

leading zeros = false
trailing zeros = true
decimal point  =true
decimal places = 3
imperial formats
leading zeros = false
trailing zeros = true

decimal point  =true
decimal places 4
end define

word order = (+ AB C) ## Only needed if not in inbuilt word order list

block order = true ## Override for word order listing, uses ""define block xxx ** order
define keys
azimuth axis A ## 4th rotary axis normally an azimuth ( Spindle Rotary )

elevation axis C ## 5th rotary axis normally an elevation ( Rotary table )

end define

##" A, and/or B, and/or C " requires to be inserted in both Rapid, and Linear, blocks depending
upon axis alignments. ( Using the pictorial example, A rotates about X, C rotates about Z )

define block move rapid
N;Gl1;G2;G3;G6;X;Y;Z;A;C;S;H;M1;M2
end define
define block move linear
N;G1;G2;X;Y;Z;A;C;F;M1; M2
end define
Rotary axes parameter settings
The following parameters will need to be included in the rotary axes option.
spindle azimuth rotation =true ## Default false for rotary table

This defines that the spindle is a rotary axis head.

azimuth axis parameters = (0. 0. 0. 1. 0. 0.)
elevation axis parameters = (0. 0. 0. 0. 0. 1.)
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The first three figures in this case will be set at 0. 0. 0. for both axis, there being no likelyhood of any
offset in the elevation, and the spindle azimuth offset is accounted for by the azimuth centre parameter.

azimuth centre =(0. 0. 180.5) ## Offset of 180.5mm in Z

The second set of three figures give the axis of rotation about either X, Y, or Z axis.
(It is essential that both axes are not aligned to the same axis. The azimuth is the main alignment )

Thus the example shown represents a machine where the azimuth rotation is set to be about the X axis (
vector 1. 0. 0.), and the elevation rotation is about the Z axis. ( vector 0.0.1.)

(NOTE 1 :- These figures must be written with points. (0. not 0 )

(NOTE 2 :- Some machine controls may have a form of code that will allow the tool to be run as though
the centre of rotation were the centre of the tool tip. In this case set the azimuth centre offset to zero.

Additional parameters

azimuth axis units = degrees ## Usual units ( Default could be none)
azimuth axis direction = positive ## Normal rotational direction required. ( Default could be
none )

elevation axis units = degrees ## Usual units ( Default could be none)
elevation axis direction = positive ## Normal rotational direction required. ( Default could be

none )
pcs origin =(0 0 0 0 0 0) ##(Default, used only in some 5 axes horizontal

spindle alignments )

## Azimuth Min Max. Elev'n Min Max. Tol. Moves
rotary axis limits = (-99999 99999 -99999 99999 0.1 1) ## Defaultvalues, virtually
unlimited rotation

( Example Settings ) :-

rotary axis limits =( -190.0 10.0 -360.0 360.0 0.1 4 ) ## Spindle Tilt Azimuth
limited swing values, and Elevation Rotary Table limited to one revolution either way)

Tolerance value ( Tol. ) is the tolerance to which the angular displacement is maintained by Ductpost in
the number of Moves set. Keep tolerance and moves to the highest and lowest values respectively,
conducive to good machine performance.

( FROM DP1331 the move fuction ( last digit ) has been superceeded by " linearise multiaxis moves =
true " which automatically adjusts the number of moves needed to achive the tolerance setting )

(NOTE 3 :- Itis assumed that the Tool points vertically down at A O for these settings.
If A O is either horizontal, or vertical, then a special case applies and should be refered to
Delcam Support.

See also 5-axes Table examples
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Hacrpoiiku option-daiaa aias HnuaaeabHo# roJioBbI 5-0CeBbIX ONMIMIA

An example to illustrate a type of 5 axes Spindle Head is given here :- ( Rotary Axes Head )

Requirements for 4th / 5th Rotary axes

The following inclusions are probably required to be defined in an option file for Rotary Multi-axes

working.
( The three Main rotary axis definitions are being defined in this example, A, B, C, but only two will

actually be used for any multi-rotary axes system. )

define format (AB C) ## May well be defined already in the inbuilt source
metric formats

leading zeros = false
trailing zeros  =true
decimal point  =true
decimal places = 3
imperial formats
leading zeros = false
trailing zeros = true
decimal point  =true
decimal places = 4
end define

word order = (+ AB C) ## Only needed if not in inbuilt word order list

block order = true ## Override for word order listing, uses "*define block xxx ** order
define keys
azimuthaxis = C ## A4th rotary axis normally an azimuth ( Column Rotary )
elevation axis = B ## 5th rotary axis normally an elevation ( Spindle Rotary )
end define

##" A, and/or B, and/or C "requires to be inserted in both Rapid, and Linear, blocks
depending upon axis alignments. ( Using the pictorial example, B rotates about Y, C rotates about Z )

define block move rapid
N;G1;G2;G3;G6;X;Y;Z;B;C;S;H;M1;M2

end define

define block move linear
N;G1;G2;X;Y;Z;B;C;F;M1;M2

end define

Rotary axes parameter settings

The following parameters will need to be included in the rotary axes option.

spindle azimuth rotation = true ## Default false for rotary table
spindle elevation rotation =true ## Default false for rotary table

These define that the column / spindle is a rotary axis.
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azimuth axis parameters = (0 0 0 0 0 1)
elevation axis parameters= (0 0 0 0 1 0)

The first three figures in this case will be setat 0 0 0 for both axis, and are normally reserved for table
units.

Whereas spindle azimuth and elevation offsets are accounted for by the azimuth and elevation centre
parameters.

azimuth centre =(0.0.0.) ## Unusual to have an Offset in the azimuth )
elevation centre = (0. 0. 180.5 ) ## Offset of 180.5mm in Z

The second set of three figures give the axis of rotation about either X, Y, or Z axis.
(It is essential that both axes are not aligned to the same axis. The azimuth is the main alignment )

Thus the example shown represents a machine where the azimuth rotation is set to be round the Z axis (
vector 0. 0. 1.), and the elevation rotation is round the Y axis. ( vector 0. 1. 0.)

(NOTE 1 :- These figures can be written with, or without, points. ( 0.) or ( 0)

(NOTE 2 :- Some machine controls may have a form of code that will allow the tool to be run as though
the centre of rotation were the centre of the tool tip. In this case set the elevation centre offset to zero.

Additional parameters

azimuth axis units degrees ## Usual units ( Default could be none)
azimuth axis direction = positive ## Normal rotational direction required. (Default could be none)

elevation axis units degrees ## Usual units ( Default could be none)
elevation axis direction = positive ## Normal rotational direction required. ( Default could be none)

pcsorigin=( 0 0 0 0 O O ) ##( Default, used only in some 5 axes horizontal spindle alignments)

## Azimuth Min Max. Elev'n Min Max. Tol. Moves
rotary axis limits = (-99999 99999 -99999 99999 0.1 1) ## Defaultvalues, virtually
unlimited rotation

(EXAMPLE SETTINGS)

rotary axis limits =( -360.0 360.0 -110.0 110.0 0.1 4 ) ## Spindle Azimuth Column
rotation limited to one revolution either way, and Spindle Tilt Elevation rotation limited to +/- 110 degs.
either side of zero [ Vertical ])

Tolerance value (' Tol. ) is the tolerance to which the angular displacement is maintained by Ductpost
within the number of Moves set.  Keep tolerance and moves to the highest and lowest values
respectively, conducive to good machine performance.

( FROM DP1331 the move fuction ( last digit ) has been superceeded by " linearise multiaxis moves =
true " which automatically adjusts the number of moves needed to achive the tolerance setting )

(NOTE 3 :- It is assumed that the Column is vertical and the Tool points vertically downat C 0, B0,
or the Column is horizontal and the Tool points horizontally at C 0, B 0 for these settings.
If the Column is horizontal and B 0 is vertically UP or DOWN, then a special case applies
and should be refered to Delcam Support.) See also 5-axes Spindle examples
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Pa3znea 5. Mexanndeckasa oopadoorka CiniaiiHa

Mexaanueckasi 00padorka CniaiiHa

Many of the latest machine tool control units have the capability of spline interpolation. This means that
rather than taking as input a series of small straight line moves, the control unit will accept a mathematical
definition for a curve to control the movement of the machine tool.

However, most 3D CAM systems are only capable of producing straight line vectors, even when the
shapes they are machining are designed with a type of spline curve.

Spline machining is using spline curves to define the path a machine tool should take.
This has two major advantages.

1/ The amount of data that is needed to be passed to the controller can be dramatically reduced.

2/ On some controllers with higher feed rates being used, the machine can traverse the spline tool
path faster than a conventional one.
When people talk about spline tool paths, there are three main forms of them.

NURBS tool paths, ( Non Uniform Rational BSplines )
POLYNOMIAL tool paths, (Two types :- Polynomial parametric curves
and :- Hermite polynomials. )

All three curve types have their differing advantages, and disadvantages, so there is no one standard.
All can be made to work in similar ways.

With the splining method developed by Delcam, we offer tangent continuity between the curve spans
when it is available.

What you will need :-

.- This is the program that takes the normal CLdata cut file, and splines the result.
These splines are then Post Processed using a special ( or modified ) Option file.

DuctPost ****:- This is a Post Processor that can interpret the Splined 5000 cut file record and change it
into the format to produce the tape file that is needed by the controller.
The **** is the Post Processor version that you will need and will change with
time but should be 1203, or later.
DUCTPost and SplineMILL will accept cut files produced by both DUCT, and PowerMILL.

However, cut files produced on a PC in native NT format, are not portable to a UNIX system and will
therefore have to be processed on an NT system.

Which controllers are supported:-
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Controls Sinumerik 810D and 840D
Parametric curves (Version 1)

Output type Nurbs (Version 2)
Tested Bridgeport -
with Siemens approval
Basic Option File spl_s840.opt
Shipped PowerMILL 2475
Post Processor DUCTPost 1203 (or later)
15m and 16m controllers.
Controls

Needs the 64 bit Risc option
Output type  |Nurbs curves

Fanuc 16m
Sidel of France.

Option File  |spl_f16m.opt
Shipped PowerMILL 2475
Post Processor DUCTPost 1205 (or later)

Tested

can be supported but we have not found any material advantages over the convential
Heidenhain output.

spline can be provided but has not had extensive testing and therefore cannot be
guarenteed to be effective.

There are no plans to support any other controls at the moment.

For Licence and operational details refer to :- Spline Licence ? Post Processor details

Splining Tolerances

As more customers become interested in what splining has to offer, it is becoming apparent that the use of
tolerances needs explaining.

When Delcam did its original development work it was realised that the tolerances set during tool path
generation could have a drastic effect on surface finish.

With the release of it was recognized that this could cause problems and the following
was added to the documentation :-

A note about tolerances

In order for the splining process to be effective, it must usually make some approximations to the input
data. The splining process is controlled by a tolerance value which is input to the program, and the
fitted spline is guaranteed to be accurate to within the given tolerance at the co-ordinate positions given in
the input file.
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A second tolerance is used internally within SplineMILL to control the deviation of the fitted spline from
the straight lines which join together the co-ordinate positions in the input file.  This tolerance is initially
set to the same tolerance which is used for the positions themselves, but may be increased automatically if
it cannot be achieved. A warning will be printed if this is done, but this is only likely to occur where the
tolerance used to generate the CLdata in the CAM system, is larger than the fitting tolerance input to
SplineMill.

Since the generation of the original tool path is itself an approximation to the underlying geometry of the
surface being produced, great care should be taken to avoid the build up of error which could affect the
accuracy of the finished component. In order to achieve a given tolerance it is recommended that half
the required value is used in the CLdata generation process within the CAM system, and the same value
is also used in the splining process, in this way the overall tolerance should be as required.

Should the program warn that it can not maintain the surface tolerance and automatically increase the
value, the new value should be taken into consideration when accessing the overall accuracy of the
Splined tool path.  If the result is unacceptable the input file should be recalculated using a finer
tolerance value and the splining process repeated.

Whenever this program is used it is advisable to check the resulting CLdata file to make sure it is
acceptable and has not produced splines which deviate significantly from the original tool path.

A Rule of Thumb for Tolerances

Delcam development have made various tests, and have came up with a rule of thumb for the relationship
between the various tolerances. This is simply an empirical rule, but has been found to work well in a
wide variety of circumstances.

TOL = SPL SPL = Splining tolerance
M/C =1/2 TOL M/C = Machining tol. in PowerMill
TRI=1/4TOL TRI = Triangulation tolerance

Why are these recommended?

These guidelines were developed during the machining trials of , and the reason for the
factor being set to 2 is as follows.

In PowerMill you are generating a tool path over an approximation of the data, (i.e. A triangle set). If the
value of the machining tol. is close to the triangular tolerance, a faceted surface will result. ( This will
show up as surface effects of the triangle boundaries )

If the machining tolerance is too high, ( i.e. close to the splining tolerance ) the splines have no room to
move, and the amount of data reduction is restricted . This gives a longer tape and lessens the benefits that
splining can provide.

The factor of 2 gave the best results and was the simplest description method.

This does not mean that the values can not be altered, but you must be aware of the adverse effects that
can result.
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For example, if you wanted to achieve a tolerance of 0.01
TOL =0.01
SPL =0.01
M/C = 0.005

TRI =0.0025

This allows the spline maximum movement and to remain inside the tolerance.  As a result the data is
reduced.

The reasoning behind the last statement should probably be explained further ... This assumes that the
linear tool path will under cut a convex shape, and leave additional material on a concave shape. In both
cases the effect of splining will be to reverse the linearisation effect.

In many examples we have reduced the data to a sixth, or better, than its original linear ISO tape size.
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Junensus SplineMill Licence u Useage Details

Splinepost has now been integrated into Ductpost from version Ductpost1203.

Ductpost1203 was supplied with PowerMill2475, and has recently been superceeded by Ductpost1205
which is now the recommended version ( and any later versions ) to use with SplineMill1101.

As development proceeds further, up-dates will be inevitable and will usually be incorporated with the
latest release of PowerMILL CDs.

SplineMill is a separate utility that is provided on the PowerMill CD.

To run spline machining, you need the following options in your license file:

To run SplineMill : SPLINEMILL--SPLINEMILL

To run Ductpost with spline machining, you need:

DUCTPOST--SPLINE DUCTPOST--DUCTPOST

You will also need a machine licence, and the only two proven available option files for spline machining
at the present moment are :-

spl_f16m for which you need the machine licence : DUCTPOST--FANUC11M
spl_s840 for which you need the machine licence : DUCTPOST--SIEM850

These are the base configuration files and will run as stand alone, but normally will be incorporated within
a Customer's Option file.

An Okuma Spline option has been developed but at the present moment we do not have sound machine
testing to be assured that it is viable.

Useage

To generate a spline machining tape file, it is first necessary to output a cutfile as normal from
PowerMILL.

e.g.:- normal.cut
Then use the product ** splinemill ™.
You will be prompted for the input cut file name :- normal.cut
Then for an output cut file name e.g. .- normal-spl.cut

Followed by a request for a tolerance for splining :- e.g 0.01 (say)

The output cutfile will be the splined version of the original cutfile.

A sensible approach to naming cut / tape files that have been Spline processed is to use a naming
convention similar to the above [ filename-spl | (as used by Delcam ) to signify files which have been
splined.
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The next step is to use the appropriate spline option with ductpost to process the splined cutfile,
e.g.:-  ductpost spl_fl6m.opt * normal-spl.cut

which will produce a spline tape file :- normal-spl.tap

The tape file produced will after the first few lines start to spline. The normal " X,Y,Z " output will not
be evident.

This is the stand alone option, if it has been incorporated in a customised option then use that
instead.

For further information on Splinemilling refer to :- Spline Machining
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Option-daitn Craitna

This document is an overview of the necessary steps to writing an option file that allows spline machining.
For a more detailed explanation of spline machining itself see the introduction to Spline Machining, and
also Using Spline Machining guide.

DUCTpost supports two types of spline representations : polynomial representation, and B-spline
representation.

The choice is determined by what is supported for a given machine tool, and the representation effects the
way the option file is written, since each makes use of different data provided by DUCTpost.

To choose polynomial representation for the spline data, use the flag:
spline type = polynomial
To use B-spline representation for the spline data, use the flag:

spline type = bspline

The code " spline " is used in the same ways as other codes, ( for example the code " linear™ ). It is usually
used at the start of a spline move block, to signify that spline mode has been entered.

define codes
spline = G1 "6.2" (For B-spline)
end define

This type of representation presents the spline data as polynomials in each of X, Y and Z co-ordinates in
terms of a parameter form. The machine tool then requires the additional coefficients of the polynomials
and these are accessed via certain numbered keys :-

define keys
key 58 =KO0X
key59 = K1X
key 60 =K2X
key 61 = K3X
#
key 62 =KOY
key 63 =K1Y
key 64 = K2Y
key 65 =K3Y
#
key 66 =KO0Z
key 67 =K1Z
key 68 =K2Z
key69 =K3Z
end define
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KOX will refer to the constant term in the X polynomial
K1X will refer to the linear ~ term in the X polynomial
K2X will refer to the quadratic term in the X polynomial
K3X will refer to the cubic term in the X polynomial
Similarly for the Y and Z polynomials.

It is necessary to refer to the machine tool documentation to see precisely how these coefficients are to be
presented to the machine. (For example, some machine tools may not require the linear coefficient, since
this can be determined by other means).

Sample " define block move spline " for " spline type = polynomial "

define block move spline
N ;G5;G7;Gl1"POLY ";
if (swx)
KOX xcoord ; K2X; K3X;")";
end if
if (swy)
KOY ycoord ; K2Y ; K3Y ;") ";
end if
if (swz)
K0Z zcoord ; K2Z; K3Z;'™)";
end if
F
end define

The movement switches, " swx™ etc., are used to ensure that the polynomial for a particular coordinate is
only output if necessary.

A full discussion of the mathematics of the B-spline representation is beyond the scope of this document.
For our purposes it suffices to say that a B-spline is defined by a sequence of control points, and also by a
knot vector.

The knot vector is accessed through a particular numbered key :-

define keys
key 70 = KNOT
end define
The control points are simply considered as any other points, and are accessed through X, Y and Z.

Sample " define block move spline™ for ™ spline type = bspline”

define block move spline
N;Gl; KNOT;X;Y;Z
end define
The above example will output each control point of the B-spline on a separate line, together with an
associated KNOT value.
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Pa3zgena 6. CiuCcOK JTAaHHBIX

Crncok Cuctem UITY

Ductpost

ab84
acra8
agie
anilam
boss
bosch
bostom
charm
deckel3
deckel4
deckel1l
dyna
dm
eberle
elexa
fadal
fanuc
fanucom
fanucém
fanuc10m
fanucllm
fanucl5m
fanucw
fanuc6t
fanuc10t
fagor
fidia
0e2000m
hauser
heid

h33

h155
heid400

[IpousBoauTesn (ba3oBbie CHCTEMBI)

Allen Bradley

Acramatic 850 (Cincinnati Milacron)

Agie wire spark

Anilam Crusader

Bridgeport (Series 1, Series 2)

Bosch 200

Bostomatic

Charmille Robofil wire spark

Deckel Dialogue 3

Deckel Dialogue 4

Deckel Dialogue 11

Dynapath

Dynamite

Eberle

Elexa

Fadal

Fanuc (General)

Fanuc OM

Fanuc 6M

Fanuc 10M (Tenepnb He moaaepKUBAETCS)
Fanuc 11M

Fanuc 15M

Fanuc wire spark

Fanuc6t lathe (Temephb He moaaep:KUBAETCS)
Fanucl0t lathe (Temepb He moxIepKUBaeTCS)
Fagor

Fidia

GE2000 General Electrics

Hauser 311,314 (Tenmepsb He MOAAEPKUBAETCS)
Heidenhain 150,355

Heidenhain H33 (Toabko aas Poccun)
Heidenhain 155

Heidenhain 400 series
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heidiso Heidenhain Iso

hurco Hurco

incon Incon (Temepb He MOAAEPKUBAETCS)

japtw Japt wire spark  (Temepb He moaaepKUBaETC)
kryle Kryle

maho Maho(Philips 432, 532, and DMG MillPlus controls)
mazak Yamazaki Machine Tools (Mazak)

matsura Matsura

mitsu Mitsubishi

mitsuw Mitsubishi wire spark

num Num760F

okuma Okuma

p28m Posidata 2800 (Temepn He MOIIEPKUBAETCSI)
ph432 Philips 432

r2e3 Bridgeport R2E3

roland Roland

siem850 Siemens 800,810,850

selca Selca

Servo Servo  (Temepb He MOAJIEPKUBAETCS)
sodick Sodick wire spark

standard  Base Post Processor

tcomp Tcomp (Temepnb He MOMAEPKUBAETCSH)
tiger Tiger

Kupnsim mpugTom o603naueHsl cuctemsl YITY, koTopsie B HacTosiee BpeMs BKItoUeHbl B DUcCtpost, u
HOJEPKUBAIOTCA UM.

[octmporneccops! it 6osee Mo3AHUX Bepcuil u Apyrux cucreM UIIY moryT ObITh pa3paboTaHbl Ha
OCHOBE MMeroIuxcs option-ghaiinos.
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OnpenesneHne 0JIOKOB

A block definition consists of one or more lines which can appear in the NC program output in response to
a particular part of the CLDATA input.
These take the format :-

define block ................

end define

(e.g. move linear, or tool change ).

The blocks which may be defined are as follows, and are listed in their logical order of use :-

define block

tape start

tool change
first

tool change

tool change
clear

move from

move rapid

datum shift
move linear

multiaxis
transition

move spline

move circle

cycle start
move cycle

move tap

cycle end

Output standard data at the beginning of each nc program.
Otot OJIOK OIIpCACJIACT IIpaBUJIa BbIBOJA HepBOﬁ CMCHBI MHCTPYMCHTA.

This block is output on the second and subsequent tool changes if the tool change first
block is defined.
It is output for all tool changes otherwise.

If this block is defined the stored values for all modal output words are cleared, and
then the block is output with the current values.

Output for each of the XYZ co-ordinate triplets in a record corresponding to the from
(datum) point.

Output for each of the XYZ co-ordinate triplets in a record corresponding to a rapid
move.

This handles any 3+2 datumshift/workplane changes and data related to them.

Output for each of the XYZ co-ordinate triplets in a record corresponding to a linear
move.

This will handle the required ouput data for Intermediate Toolpath moves as specified
in the block.

Output for a spline move.

The output depends on the " spline type " and is either a sequence of piecewise-
continuous polynomials, given in coefficient form, or a B-spline representation.

The " " block is used to output either each individual polynomial (in terms
of its coeffiecients ), or alternatively, one line of the standard B-spline representation.

Output for each of the XYZ co-ordinate triplets , and either I J K or R radius co-
ordinates in a record corresponding to a circle output.

Output at the beginning of each canned cycle.

Output for each of the XYZ co-ordinate triplets in a record during a canned drill /
tapping or boring cycle.

Output for each of the XYZ co-ordinate triplets in a record during a canned tapping
cycle.

Output at the end of each canned cycle.
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tape split start  Output at the beginning of each file when the nc program is into several files.

tape split move Define First moves on consecutive tape(s).
(e.g. Old coordinates followed by Z move, then XY move )

tape splitend  Output at the end of each program file.

segment Insert into tape file included data when prescribed limit of distance traveled by tool, or
number of line blocks reached. ( set by " segment type "

go home Output at the start of the go home sequence.

preamble This block is always output, even if the go home output flag is

?T:)O?/gme z Output during a go home move if the Z coordinate value has changed.

gr:jr(l)OCgme Xy Output during a go home move if the X and Y coordinate values have changed.

tape end Output standard data at the end of each nc program.

Other blocks that can be defined for specific requirements :-

cldat ( xxxx) Output included data, or set action, when cldata record called by CLDATA.
( xxxx is the appropriate cldat number — brackets not required )

ppfun (abcd) Output included data, or set action, when ppfun record called by CLDATA.
(abcd is the appropriate ppfun name relating to the one in the PM Command Setting —
brackets not required )

user (efgh) A user defined block can be set up to encompass standard data that is used several times
in the option file and can prevent mistakes in missed edits.  “ define block user efgh ”
Note:- “efgh ” is case sensitive “ eFgH ” is not the same

To call the block use “ call block efgh ” in a defined block where “ efgh ” or “ eFgH " is
the defined name of the user block.

If the output of a default defined block is not required, then in the option re-define as follows :-

define block ...............
N ;
end define
or as
define block .............
end define
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An NC tape block/line definition consists of one, or more, lines of data that appear in response to a
particular part of a Postprocessed Cut file, or NC program. ( e.g. a linear move or a tool change, etc., such
as“NOG71™).

The words, and values, which appear in these block/lines can be defined in the option file by utelising
defined Words and associated Variables within the various block forms :-

define block tape start
N BlockNumber ; G4 TapeUnits

enddeﬁne
The variables that may be used in block definitions with Words are given below.

(e.g. T NextTool givesthe Word T the value of the next load tool number. They may be written in
upper or lower case, or Preferably As Indicated )

Variable Name Use and Function
Angle The defined output angle
Argument The argument from an PPFUN record in PowerMILL

NCPrograms/Preferences/Commands Dialog box

Use :- FEEDRATE 3000

define block ppfun feedrate

N;"FNO Q3="; TN Prat (150)
N;"FNO Q4="; TN Frat (1200)
N;"FNO Q5="; TN Argument ( 3000 )

end define

N20 FN O Q3=150
N25 FN O Q4=1200
N30 FN O Q5=3000

( The argument can be used in other blocks with care but only

is valid in the ppfun block.
To use elsewhere in the option use Word{TN}, relating to TN in the above
example can be utelised)

Azmove The difference between the current and previous azimuth angle.
Azimuth The Azimuth angle

Azpos The current value of the azimuth angle.

E:ggtmgié The Maximum values of X, Y and Z of the Block Size, usually used in
BlockMaxZ comments at tape start.

Blockl\/l!nX The Minimum values of X, Y and Z of the Block Size, usually used in
BlockMinY comments at tape start

BlockMinzZ P '

BlockNumber The actual block number at that point of output

-101 -



Variable List Continued (2)

Variable Name

Character(n)
CheckCounter
ClearPlane

ClearPlanelnc

CompensationToolLength

CoolantCode

ContactNormalX
ContactNormalY
ContactNormalZ

Counter

Cycfed

Cycle
CycleDwellTime
CycleSafeZ

Day

Distazi

Distele

DPversion

Elmove
Elpos
FeedRate
Frat

FromX ; FromY ; FromZ

GotContactNormals

HoleDepth

HoleDepthIncremental

HoleDiameter
HoleTop
Hours

inta, intb, intc -> intf

Use and Function

Depending on the value, outputs an ASCII character.
(e.g. character 8 =™;" will place this string at the end of every line )

This will return the current value of the counter without incrementing
its value.

Drilling/Tapping clear plane above the work surface
( Absolute position )

Drilling/Tapping clear plane above the work surface
( Incremental position )

The Cutter Compensation Length as defined in the PowerMill NC
Preferences Toolpath dialog box

M code value for coolant setting ( e.g. 8 if coolant on )

The current tool path Contact Normal Vector

This will be incremented each time it is used. The start value and
increment can be set, using counter start and counter increment

Canned cycle Tapping feed rate

Number of current drilling/tapping cycles (e.g. drill cycle=1)
The current cycle dwell time

Returns the previous behavioral SafeZ in drill cycles.

Day of the week ( numerical e.g. 01 for first day of the Month )
The Azimuth angle feedrate code for MillPlus multiaxis controls
The Elevation angle feed rate code for MillPlus multiaxis controls

Provides the version of Ductpost used to produce the NC tape output.
(' Use in conjunction with OptionFileName )

The difference between the current and previous elevation angle.
The current elevation angle position

The current feed rate

The current cutting feed rate

The X, Y, Z co-ordinates of the Datum ( FROM ) point

The variable to check if the tool path has Contact Normal Vectors
enabled

Drilling/Tapping hole depth ( Absolute bottom position from clear
plane )

Drilling/Tapping hole depth ( Incremental distance from clear plane to
bottom of hole )

This provides the actual Hole Diameter - not the Drill diameter
Provides the absolute position of the top of the hole.

Time of Day Hour

Integers which can be set with an integer value (e.g. edit inta 25)
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JobName

Cut or NC Tape file name

Variable List Continued (3)

Variable Name
LastTool
LoopCounter

MaxX ; MaxY ; MaxZ

MinX : MinY : MinZ
Minutes

MinorWord

ModelX : ModelY :
ModelZz

Month
MoveComponentType
MoveMinorType

MoveType

NextAngle
NextTool
NextToolPath
NumberPecks

NumberToolPaths

NumberTools

OldX ; OldY ; OldZ ;
OldAz ; OIdEI

OptionFileName

OutputWorkPlaneName

PartID

PartiD[ 5]

PeckDepth

Use and Function
Last Load Tool number ( Last tool in the series to be used )
Returns the number of passes in the " repeat " loop function

The overall Maximum limit values of travel for X, Y and Z
(‘usually used in comments at tape start, or for DUCT block size )

The overall Minimum limit values of travel for X, Y and Z
(‘usually used in comments at tape start, or for DUCT block size )

Time of Day Minutes

Values from CLdata associated with a particular function ( Rarely used
now )

Give access to the coordinates in the model system in all circumstances.
These were introduced for a specific operational debug and as such will
not normally be of general use

The current month ( numerical e.g. 04 for April )
This is still under development
This is still under development

This checks the type of tool path movement ( MoveType = 11 connection
moves ; MoveType = 10 5axis moves ) For full list see What’s New

The next angle defined

The tool number of the next load tool to be used ( Used for preselection )
The next tool path to the current one.

Number of pecks in a drilling cycle

Returns the number of toolpaths in the CLdata file (used in " repeat "
function)

Returns the number of tools in the CLdata file (used in " repeat "
function)

The last positional axis move

This should be used in conjunction with DPversion as a verification that
the correct Option has been used to produce the NC output.

The PowerMill NC program Output WorkPlane

A part identification string. This may be obtained from the DUCT
PARTNO cldata record, PowerMILL Part Name, the configuration file,
or prompted for at run time ( Except prompts are ignored if posted via
PowerMILL, or will cause PowerMill to hang )

This is similar to above, but has the added flexibility to select the starting
point in the Part Identification string via the [ value ].  In the example
the 5th character in the Part Name will be the start point, and the
number of characters output will be limited by the field width of the
carrier word. (ID PartlD[5])

Drilling cycle peck depth ( Incremental )
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Pitch Returns the Pitch setting in PowerMill Tap Cycles

Plunging Check for Plunge move.

Variable List Continued (4)

Variable Name

PMCodeBase

PMCodeBaseRevison

Prat
PrevTool
PrevToolPath

ProgiD
Programmer
Reconfiguring

RepeatedLoadTL

RFrat

rna, rnb -> rnf
SafeZ (Safz)
Seconds

SpecialRecordCode

SpecialRecordCode[n]
SpecialRecordString[n]
SpindleCode
SpindleSpeed

StartZ (StaZ)

Srat
swa, swb , swc -> swi

TapeCoords

TapeUnits

Thickness

TipCoordinates

Use and Function

Provides the first 5 digits of the PowerMill Codebase number

Provides the 2 digit PowerMill Codebase Revision number

The current plunge feed rate
The tool number of the previous tool used
The previous tool path to the current one.

A program ID number. ( This defaultsto ™ 1", or can be pre-set in
the option by " program id start ", or prompted for at run time. (
Except prompts are ignored if posted via PowerMILL-see PartID )

The current owner of the programme
Checks to see if a rotary axis reconfiguration is happening.

Check to verify if same tool is being used in current tool path as
previous tool path.

The maximum rapid feed rate setting ( rapid feedrate = 30000.0)
Defined Real Numbers (edit rna = 1.234)

A safe Z positional hieght above the job

Time of Day Seconds

Returns the Integer Code used to identify the particular special record
in question. (see DP1460 A new ‘* define block special record ”” has
been added

Returns the * Real ” value defined in the particular special record.
Returns the * String ” value defined in the particular special record.
The current M code for spindle state (e.g. 3 if spindle ON)

The current spindle speed

The Z position at which Plunge feed rate starts

The rapid skim feed rate as defined in PowerMill Feed Rate Form
"Rapid"( Not applicable to DUCT )

Switches which may be set and tested for in logic " if (statements) ™
('swx, swy, swz are used solely for Spline applications )

The function code for the current co-ordinate system
(usually 90 for absolute or 91 for incremental )

The function code for the current tape units
(21 or 71 for metric or 20 or 70 for imperial except for
Heidenhain )

The thickness of material left on a defined cutter path

The Tool Path output coordinates as set for Tool Tip ( true) or Tool
Center ( false)
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TipRadius[ToolNum]
Tolerance
ToolCompensation
ToolCount

ToolFeed
ToolLength[ToolNum]

The Tip radius of current tool

The current tool path tolerance setting

The current compensation G code (e.g. 41,42 or40)

The current tool sequence number as aposed to given tool number
The current feed rate for tool

The current created tool length

Variable List Continued (5)

Variable Name
ToolLenOffset

ToolName

ToolNumber
ToolNumber[3]
ToolPath3axis
ToolPath3Plus2
ToolPath5axis

ToolPathFromTool

ToolPathLength

ToolpathMaxX ,Y , Z
ToolpathMinX ,Y ,Z
ToolPathName
ToolPathTime
ToolpathWorkplaneName

Use and Function
The Tool length offset ( Usually tool number )

The Tool Name from PowerMill 2.5 Tool Form or Tool Identifier
from PM3.0 ( Usually a reference Number, or Name )

The current tool number

The Tool number of the 3rd in the list of tools programmed
Checks for 3 axes type of tool path

Checks for 3+2 type of tool path

Checks for 5 axes type of tool path

Maps toolnumbers to a toolpath number (used in
function)

The length of tool path cutting metal in Output Units .

repeat ”

The current tool path Maximum travel distance.

The current tool path Minimum travel distance

The current tool path name.

The time of tool path cutting metal in Seconds

The WorkPlane Name used to generate the tool path

ToolPathWorkplaneA , B, C Povide access to the Euler angles for a Toolpath Workplane
ToolPathWorkplaneX , Y , Z Povide access to the Shift position for a Toolpath Workplane

ToolRadius[ToolNum]
ToolRadOff
ToolSpeed[ToolNum]
ToolType

ToolVectorX
ToolVectorY
ToolVectorZ

UsingHoleTop
Word[ n ]
Word{ N }

WordString[ n ]
WordString{ TPN }

The current tool radius

The Tool radius offset ( Usually G43 coupled with H tool number )
The current spindle speed for tool

The defined PowerMill Tool definition (e.g. EndMill")

The current linearised Tool Vector

Check to see if Hole Top coordinates is defined for drilling cycles.

The "value™ of the [n] word in the list of defined words.
(e.g.Word[2] is the current value of the N word )

This is new to DP1361 and serves the same function as above but
uses the Word itself. ( NOTE: curly brackets are used )

This is new to DP1361 and is similar to the above but will return the
"STRING" content of the word.
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WorkPlaneA, B, C

WorkPlaneX, Y, Z

WorkPlaneAz
WorkPlaneEl

WorldFromX, Y, Z

The current 3+2 tool path \Work Plane Coordinates
( Used with setting *“ workplane angles = apparent )

The current 3+2 tool path Datum Shift \Work Plane Coordinates
( Used with setting *“ workplane angles = apparent )

The current 3+2 tool path \Work Plane Angles
( Used with setting *“ workplane angles = machine tool ")

The current 3+2 tool path Work Plane From World Coordinates

Variable List Continued (6)

Variable Name

Xcentre ; Ycentre ;
Zcentre

Xcoord ; Ycoord ;
Zcoord

Xmove ; Ymove ;
Zmove

Year

Use and Function

The stored X, Y, Z co-ordinates
The current X, Y, Z co-ordinates

The distance moved between current and last position of X Y, Z

The current year ( numerical e.g. 01 for 2001)

- 106 -



Hosicuenue Ctpos / Ile1ouncieHHBIX MepeKJIYareaein

The following is the basic structure of the arrays, and the function of the switches.

Circles

@ integer 26 20 27 28
Circleoutput = (n n n n)
!

0 = Absolute Centre position

Incremental Centre from start point

[EEN

Single Quadrant

0
1 = Full Circular Interpolation

0 = X,Y,Z coordinates not required
1 = X,Y,Z coordinates required
0 = NO Circular Output
1 = Circular Output
Spindle
@ integer 10 11 12 13

Spindleoutput = (n n n n)
!
Don't link Coolant to spindle

0
1 = Link Coolant to spindle (i.e. M13)

No M code output

I
!
!
!
0
1 = M code output for spindle (i.e. M03)

= O e e e b e e

= No S output for spindle OFF

= Qutput SO for spindle OFF
0 = Output spindle data when called by CLdata
1 = Output spindle data in next block
2 = Output spindle data with next move

Note - Itis possible that the " define keys ", spindle =S, or spindle not used,
may have to be changed to get a particular output required. Experiment !

Coolant
@ integer 6 7
Coolantoutput = (n n)

Output cool't OFF when called by CLdata
Output cool't OFF in next block
Output cool't OFF with next move

11
10
1
12
I

Output cool't ON when called by CLdata

0
1 = OQutput cool’'t ON in next block
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2 = Output cool't ON with next move

Radial Compensation ( Applicable for PowerMill 3.0 and Ductpost 1331 onwards see Radial
Compensation )
e

integer 34 35 36 37
Cutter compensationoutput = (n n n n)
!
0
1

No cutter compensation output
Output G41/G42 and G40 codes

I
ol

P

ol

I 0 = Obsolete, no longer needed
I

No radius offset ( Usually D)

0
1 = Output radius offset ( D ToolNumber )

0 = Obsolete, no longer needed

Note - A minimum linear block must be defined as follows :-
define block move linear
N ; linear ; G2 ; tool radius ; x coord ; y coord ; z coord ; feedrate ; M1 ; M2
end define

Movement following Tool Change
@ integer 16
Tool reset coordinates = ( n )
!

0 = No special output
1 = Force out X, Y and Z after tool change
2 = Force out X and Y after tool change
3 = Force out X and Y, then Z after tool change
4 = Force out Z then X and Y after tool change
Split Moves
@ integer 24

splitmove = ( n)
!

0
1

NO special output for X 'Y Z moves ( Best for 5 axes)
Output X Y move before Z for downward moves
Output Z move before X 'Y moves for upward moves

A note on splitting moves:-  Be extremely careful of using split move for Multi-Axes
options as it does not work in the same way as for Three Axes.
It is a little too complex to explain in this brief note, so if you
have problems refer back to Delcam Support for assistance.
Also ensure that a linear block has moves defined, some inbuilt controls haven't.
Canned Cycles ( With the latest drilling in PowerMill ignore these, leave as the default except for
integer 69)
e integer 19
Cycleoutput = ( n)
I

0 = Output canned cycles ( G81 etc. )
1 = NO Output of canned cycles
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( Peck depth output)
@ integer 4 = (n)
!

Output as required in cycle
Output even if only ONE peck in all cycles
( Tapping Feedrate reduction )
@ integer 69 = (n)
I

0 = Reduce normal feedrate by approx 8%
2 = Apply normal plunge feedrate ( with PM3 and later Drilling always use
this)

( Clearance Plane)
@ integer54 = (n)
I

Absolute position value output
Incremental move value output

( Drill Depth)
@ integer55 = (n)

Absolute value output
Incremental output

See also Ductpost Integer list
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blue = n

Symbols :- prefered use format: (absolute ) indicates usual default : ( false) indicates usual
alternative

Those marked see Array Data Also Integers, Reals / Characters

@ integer 1 not used

message output = true false

@ integer 2 =0 NO messages output
=1 Messages output
@ integer 3 =0 Multi-axes dissabled
=1 Multi-axes enabled
@ integer 4 =0 Output peck depth as required
=2 Output peck depth even if only for one peck
@ integer 5 not used

coolant output =(nn)

coolant ON
@ integer 6 =0 Output when encountered in cldata
=1 Output in next block
=2 Output with next move
coolant OFF
@ integer 7 =0 Output when encountered in cldata
=1 Output in next block
=2 Output with next move

@ integer 8 not used

block order = false or true ( DP1203 onwards )

@ integer9 =0 Define block output format as word order sequence
=5 Define block output format as block order sequence

spindle output=(nnnn)

@ integer10 =0 Output when encountered in cldata
=1 Output in next block
=2 Output with next move

@ integer11 =0 NO S output for spindle off
=1 Output SO for spindle off

@ integer12 =0 NO M code output
=1 M code output for spindle
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@ integer13 =0 NO link with spindle M code to coolant
=1 Output coolant with spindle M code

tlo output = true or false

@ integer15 =0 NO special code output
=1 Output special code with offset

tool reset coordinate = (n)

@ integer16 =0 NO special output after tool change
=1 Force out X, Y and Z after tool change

=2 Force out X and Y after tool change ( Z may be present )
=3 Force out X, Y then Z on next line after tool change
=4 Force out Z then X, Y on next line after tool change

cycle output=(n)

@ integer19 =0 NO canned cycle output move codes
=1 Output canned cycles ( G81 etc)

circleoutput=(nnnn)

@ integer26 =0 NO circular output
=1 Circular output

@ integer20 =0 NO circle X, Y coordinates output
=1 Output circle X, Y coordinates

full circle = true false

@ integer27 =0 Single quadrant interpolation
=1 Full circular interpolation

incremental centre = true false

@ integer28 =0  Absolute position of Circle Centre
=1  Incremental position of Circle Centre from Start point

@ integer 21 not used

block start=(n)
@ integer22 =n Block start value (i.e. 10)

block increment=(n)
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@ integer 23
split move = (
@ integer 24

tape split on tool change = false

@ integer 25

=n
n)

=0
=1

=2

=0
=1

Block increment value (i.e. 2)
(Linear XYZ moves)

NO special X, Y, Z splitting moves ( Best for 5 axes)

Output X, Y move before Z for downward moves and

Output Z move before X, Y move for upward move ( RAPID only)
Output as above for Rapid and Linear moves

true ( New for DP1310)

Tape split on tool change not enabled
Tape split on tool change enabled ( Useful for Sub-routine work )

@ integer 29 not used

go home output = true

@ integer 30

=0
=1

use partid = true

@ integer 31

=0
=1

use progid = true

@ integer 32

program id start = n

@ integer 33

=0
=1

=nNn

false

Suppress go home move
Output go home move

false

Request PART NAME at run time ( i.e. Prompt )
Use PARTNO from Duct, PART NAME from PowerMILL

false

Request PROGRAM NUMBER at run time
Use default program number ( 1) or as defined by integer 33

( default program number = 1)

Reset program number to "n" value

cutter compensation=(nnnn)+

@ integer 34
@ integer 35
@ integer 36
@ integer 37

rapid feed code = n

@ integer 38

units = input

NO LONGER REQUIRED

NO radius compensation offset ( Usually D)
Output radius compensation offset ( Usually D ToolNum)

NO LONGER REQUIRED

NO compensation codes output
Output compensation codes ( G41 G42 & G40)

=0 NO feedrate output on rapid moves
=1 Output feedrate on rapid moves.
( Needs F defined in rapid block )
metric or imperial
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@ integer 39 =30 Imperial output
=40 Metric output
=50 Input = Output

coordinates = absolute incremental

@ integer40 =10 All output will be in absolute values ( default )
=20 All output will be in incremental values
( These can be redefined in the option move blocks )

azimuth axis units = none or degrees

@ integer4l =0 Azimuth axis units linear
=1 Azimuth axis units degrees

azimuth axis direction = positive or negative

@ integer42 =0 Azimuth axis direction negative
=1 Azimuth axis direction positive

elevation axis units = none or degrees

@ integer43 =0 Elevation axis units linear
=1 Elevation axis units degrees

elevation axis direction = positive or negative

@ integer44 =0 Elevation axis direction negative
=1 Elevation axis direction positive

spindle x motion = false or true

@ integer45 =0 Spindle movement NOT in x axis
=1 Spindle movement in x axis

spindle y motion = false or true

@ integer46 =0 Spindle movement NOT in y axis
=1 Spindle movement in y axis

spindle z motion =trueorfalse

@ integer47 =0 Spindle movement NOT in z axis
=1 Spindle movement in z axis

spindle w motion = false or true

@ integer48 =0 Spindle movement NOT in w axis
=1 Spindle movement in w axis

spindle azimuth rotation = false or true
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@ integer49 =0 Rotation on table azimuth axis
=1 Rotation on spindle azimuth axis

spindle elevation rotation = false or true

@ integer50 =0 Rotation on table elevation axis
=1 Rotation on spindle elevation axis

@integer 51 =(n) decimal output formats

=1 numbers less than 1 writtenas . xxxx (eg. .871)
integers written as Xxxx . (eg.34. )
=2 numbers less than 1 writtenas 0. xxxx (eg. 0.871)
integers written as Xxxx . (eg. 34. )
=3 numbers less than 1 writtenas . xxxx (eg. .871)
integers written as xxxx . 0 (eg.34.0 )
=4 numbers less than 1 written as 0. xxxx (eg. 0.871)

integers written as xxxx . 0 (eg. 34.0 )
=5 same as 3

=6 numbers less than 1 writtenas . xxxx (eg. .871)
integers written as Xxxx (eg. 34 )

@ integer54 =0 Cycle Clearplane absolute position
=1 Cycle Clearplane incremental move

@ integer55 =0 Cycle Drilling depth absolute end position
=1 Cycle Drilling depth incremental move to end

maximum block number = (n)

@ integer56 =0 57385 default number before reset to 0

maximum segment = (n ) Maximum tape length, or tool path distance, before a tape insert
( Link with Int 60 )

@ integer57 =0. NO segmentation insert ( Point needed)
=100. Insert at 100 feet of tape, or 100 feet of tool travel.

minimum tape blocks = (n’) Minimum number of blocks, etc. in split tap and segment.

@ integer58 =0 NO action

@ integer 59 not used

segment type = (n) ( Link with Int 57)
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@ integer 60

counter start=(n)

integer 61

=0

Segment tape using feet of tape
Segment tape using distance tool travelled
Segment tape using number of blocks

Counter start value ( for use with variable counter )

counter increment=(n)

integer 62

0

Counter increment value

tape split retract distance = (n)

@ integer 63
@

@ integer 65
@ integer 66
@ integer 67
@ integer 68
@ integer 69
@ integer 70
@ integer 71
@ integer 72
@ integer 73
@ integer 74
@ integer 75
@ integer 76

=n

=0
=100
-999

Distance for the tool to retract from surface when the tape splits.

NO retract
Retract 100 units from Lift Point
Any NEGATIVE number, retract to Datum Z above surface

=0 Not used
=n Used only for robot control ??
=0 Print file width ( 0 = 132 character width )
=? Final tool number for preselection ( -1 last tool )
( Extremely rare use - Use ToolNum[x] , NextTool , etc., )
not used
=0 Reduce plunge feedrate for tapping ( 0.8 Normal Feedrate )
=2 Normal plunge feedrate for tapping
=0 Normal feedrate output
=2 Calculate separate feedrates for X, Y, Z axis moves
=0 NO special output
=1 Special multiaxis feedrate ( set with Int 72)
=0 NO special output
=1 Special multiaxis feedrate ( Inverse time )
=(n) Special character at tape end (default 0 : 19=11)
=0 Normal multiaxis output
=2 Multiaxes used for tool vector output
=0 Normal feedrate output
=1 Special feedrate output for Heidenhain h33 control
not used
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( Constant Contour speed code output)

@ integer77 =0 Ramp down code calculated on next angle (Heid default)
=2 Ramp down code calculated on previous angle (All other controls)

@ integer78 =1 Split Tape increment (e.g. t01, t02 etc. )

@ integer79 =0 Normal standard output
=1 Output start and end in agie wirespark format

@ This list refers to the most common of Ductpost used integers and named aliase, the
information is as accurate as we can make it but changes in the development of Ductpost may
effect an output, so use with care and check thoroughly if used in an option.
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Cnucok Komos CLdata

This list provides an indication of the British Standard (BS5110-Pt.2 : 1978 ) CLdata used by DUCT and

PowerMill.

MAJOR WORD

END
STOP
OPSTOP
RAPID
SWITCH
RETRCT
DRESS
UNLOAD
PENUP
PENDWN
BREAK
GOHOME
HEAD
MODE
CLEARP
TMARK
REWIND
CUTCOM
FEDRAT
DELAY
AIR
OPSKIP
LEADER
PPLOT
MACHIN
MCHTOL
SEQNO
DISPLY
AUXFUN
TOOLNO
ROTABL
ORIGIN

INTEGER

CODE NUMBER

1002
1003
1004
1005
1006
1007
1009
1010
1011
1012
1013
1014
1015
1016
1019
1021
1022
1025
1026
1027

MEANING

END

STOP

OPTIONAL STOP

RAPID

SWITCH

RETRACT

DRESS

UNLOAD

PEN UP

PEN DOWN

BREAK

GO HOME

HEAD

MODE

CLEARANCE PLANE
TAPE MARK

REWIND

CUTTER COMPENSATION
FEEDRATE

DELAY

AIR

OPTIONAL SKIP
LEADER
POST-PROCESSOR PLOT
MACHINE

MACHINING TOLERANCE
SEQUENCE NUMBER
DISPLAY

AUXILIARY FUNCTION
TOOL NUMBER
ROTATE TABLE
ORIGIN

-117 -



COOLNT
SPINDL
TURRET
ROTHED
THREAD
TRANS
OVPLOT
LETTER
PPRINT
PATNO
INSERT
PREFUN
COUPLE
PITCH
CYCLE
LOADTL
SELCT
CLRSRF
DRAFT
LINTOL
CLDIST
CHUCK
CLAMP
PPFUN
STAN
OFSTNO
PIERCE
SAFPOS

1030
1031
1033
1035
1036
1037
1042
1043
1044
1045
1046
1048
1049
1050
1054
1055
1056
1057
1059
1067
1071
1073
1074
1079
1080
1083
1090
1094

COOLANT

SPINDLE

TURRET

ROTATE HEAD

THREAD

TRANSLATE

OVERPLOT

LETTER
POST-PROCESSOR PRINT
PART NUMBER

INSERT

PREPARATORY FUNCTION
COUPLE

PITCH

CYCLE

LOAD TOOL

SELECT TOOL
CLEARANCE SURFACE
DRAFT

LINEARISATION TOLERANCE.
CLEARANCE DISTANCE
CHUCK

CLAMP

POST-PROCESSOR FUNCTION
SETTING ANGLE

OFFSET SWITCH NUMBER
PIERCE

SAFE POSITION

The selction below indicates use, taken from a PowerMill Cldata output example :-

1 2000 1045
cachsendrehung

PARTNO

7 2000 1031

SPINDL ON

SPINDLE SPEED = 10000.0 RPM CLW

RANGE Undefined (Select range)
TOOL TIP RADIUS =0.0

5 2000 1079

PPFUN
FEDRAT 10000 500 500

6 2000 1079
CUTLEN 79.60

PPFUN
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7 2000 1079  PPFUN
CUTTIM 9.00

17 2000 5 RAPID
18 5000 5 RAPID TOOL MOTION RECORD
X-COORD Y-COORD Z-COORD  TOOLX TOOLY TOOLZ
19.136200 0.000000 16.996048  -0.139173 0.000000 0.990268
51 2000 1054  CYCLE (288)
CLEAR PLANE = 5.000000
FEEDRATE = 500.000000
NO. OF PECKS = 15
CYCLE Z HEIGHTS (PECK HEIGHTS) =
7.000000
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Homepa Word[x]

In the inbuilt machine source files of Ductpost there is an initial list of defined words, the lists given
below are the values of those words, and the associated letter for the various controls :-

[No.] | Standard Word / Address Letter List

1

10
11
12

13

14

15

define word /

define word N

define word G1

define word G2

define word G3

define word G4

define word G5

define word G6

define word G7

define word X
define word Y
define word Z

define word |

define word J

define word K

address letter = "/"

address letter = "N"

address letter = "G"

address letter = "G"

address letter = "G"

address letter = "G"

address letter = "G"

address letter = "G"

address letter = "G7"

address letter = "X"
address letter = "Y"
address letter = "Z"

address letter = "|"

address letter = "J"

address letter = "K"

Other
Controls

h155
heid
heid400
dyna
h155
heid
heid400
siem850

dyna
h155
heid
heid400

h155
heid
heid400
h155
heid
heid400
h155
heid
heid400
ab84
fanuc
fanucom
fanucém
fanucllm
fanucl5m
h33

h155
heid
heid400
h155
heid
heid400
h155
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Variations

address letter =
address letter=""
address letter =" "

address letter = "("
address letter = "L"
address letter = "L"
address letter = "L"
address letter = "GD"

address letter =")"
address letter = "C"
address letter = "C"
address letter = "C"

address letter = "CYCL DEF"

address letter = "CYCL DEF"
address letter = "CYCL DEF"

address letter =
address letter=""
address letter =" "

address letter = "CYCL DEF"
address letter = "CYCL DEF"
address letter = "CYCL DEF"

address letter = "G"
address letter = "G"
address letter = "G"
address letter = "G"
address letter = "G"
address letter = "G"
address letter = "G"

address letter = " X"
address letter = " X"
address letter = " X"

address letter ="Y™"
address letter = "Y"
address letter ="Y™"

address letter = "Z"



16

17

18

19
20
21
22
23
24

25

26
27
28

29

30

31
32
33

34
35

define word R

define word R2

define word Q

define word A
define word B
define word C
define word U
define word V
define word W

define word Z2

define word F
define word S
defineword T

define word M1

define word M2

define word L
define word P
define word D

define word E

define word H

address letter = "R"

address letter = "R"

address letter = "Q"

address letter = "A"
address letter = "B"
address letter = "C"
address letter = "U"
address letter = "V"
address letter = "W"

address letter = "Z"

address letter = "F"
address letter = "S"
address letter = "T"

address letter = "M"

address letter = "M"

address letter = "L"
address letter = "P"
address letter = "D"

address letter = "E"

address letter = "H"

heid
heid400
bosch
deckel4
deckelll
maho
ph432
siem850

h155
heid
heid400
heidiso
num
siem850

bosch
deckel4
deckelll
fidia
heidiso

bosch
deckel4
deckelll
h155
heid
heid400
heidiso
fidia
siem850

h155
heid
h155
heid

fagor

dyna
heidiso

h155
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address letter = "Z"
address letter = "Z"

address letter =",
address letter = "SA"
address letter = "SA"
address letter = "B"
address letter = "B"
address letter = "R2=""

address letter =".1 SET UP"
address letter =".1 SET UP"
address letter =".1 SET UP"
address letter = "PO1"
address letter = "ER"
address lettter ="R2"

address letter = ","
address letter = "MI"
address letter = "MI"
address letter = "D"
address letter = "PO3"

address letter = "["

address letter = "TA"
address letter = "TA"
address letter =".2 DEPTH"
address letter =",2 DEPTH"
address letter =".2 DEPTH"
address letter = "PO2"
address letter = "E"

address letter = "R3=""

address letter =
address letter=""

address letter =
address letter=""

address letter =",

address letter = "$"
address letter = "*"

address letter = "D"



36 |define word O

address letter = "O"

37 |define word MS  address letter = "("

38 |define word EM address letter =")"

39 |define word EOB address letter = "*"

40

heid
heid400

acra8
bosch
bostom
tiger

ab84
acra8
bosch
bostom
deckel4
deckelll
dyna
eberle
elexa
fadal
fagor
fanuc
fanucom
fanucém
fanucllm
fanucl5m
fidia
h33
h155
heid
heid400
heidiso
hurco
maho
matsura
mazak
mitsu
num
okuma
ph432
selca
siem850
tiger

ab84
acra8
bosch
bostom
deckel4
deckelll
dyna
eberle
elexa
fadal
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address letter = "D"
address letter = "D"

address letter = "(MSG,"
address letter = "(MSG,"

address letter = "%"
address letter = "/"

define word OP
define word N2
define word ID
p
define word OP
define word N2
define word OP
define word OP
define word N2
define word OP
define word OP
define word OP
define word OP
define word OP
define word OP
define word OP
define word OP
define word null
define word OP
define word FF
define word FF
define word FF
define word CF
define word OP
define word K2
define word OP
define word OP
define word OP
define word OP
define word OP
define word K2
define word OP
define word OP
define word OP

define word null
define word OP
define word PA
define word null
define word OP
define word 1D

define word null
define word OP
define word 1D

define word 1D

address letter = "/"
address letter = ":"
address letter = *(DFS,

address letter = "/"
address letter = "N*"'
address letter = "/"
address letter = "/"
address letter = "N*"
address letter = "/"
address letter = "/"
address letter = "/"
address letter = "/"
address letter = "/"
address letter = "/"
address letter = "/"
address letter = "/"
address letter =" "
address letter = "/"
address letter = "F"
address letter = "F"
address letter = "F"
address letter = "PO5"
address letter = "/"
address letter = "J0.2K"
address letter = "/"
address letter = "/"
address letter = "/"
address letter = "/"
address letter = "/"
address letter = "J0.2K"
address letter = "/"
address letter = "/"
address letter = "/"

address letter =
address letter = "/"
address letter =","
address letter =" "
address letter = "/"
address letter = "%"
address letter =" "
address letter = "/"
address letter = ":"

address letter = ":"



41

fagor
fanuc
fanucom
fanucém
fanucllm
fanucl5m
h33
h155
heid
heid400
heidiso
hurco
maho
matsura
mazak
mitsu
num
okuma
ph432
selca
siem850
tiger

acra8
bosch
deckel4
deckelll
eberle
elexa
fadal
fagor
fanuc
fanucom
fanucém
fanucllm
fanucl5m
h155
heid
heid400
heidiso
hurco
maho
matsura
mazak
mitsu
num
okuma
ph432
selca
siem850
tiger
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define word 1D
define word ID
define word 1D
define word ID
define word 1D
define word ID
define word null
define word XXF
define word XXF
define word T1

DEF"

define word 1D
define word Z3
define word OP
define word ID
define word 1D
define word ID
define word 1D
define word ID
define word OP
define word ID
define word 1D

"&MPF"

define word ID
define word ID

"(MSG,"

define word El
E D)"
define word ID
define word P1
D11-000000--"
define word 1D
define word QZ
define word Q1
define word null
define word Q1
define word Q1
define word Q1
define word Q1
define word Q1
define word MP
define word MP
define word T2
CALL"
define word null
define word null
define word ID
define word null
define word null
define word Q1
define word P1
define word Q1
define word ID

address letter = "%"
address letter = ":"
address letter = ":"
address letter = ":"
address letter = ":"
address letter = ":"
address letter =" "
address letter =" "
address letter =" "

address letter = "TOOL

address letter = "%"
address letter ="Z"
address letter = "/"
address letter = "O"
address letter = "O"
address letter = "O"
address letter =" "
address letter = "O"
address letter = "/"

address letter = "
address letter =

address letter = ":"
address letter =

address letter =", R W

address letter = "(&%"
address letter =" (M-

address letter = "(&%"
address letter = "QZ"
address letter = "Q"
address letter =" "
address letter = "Q"
address letter = "Q"
address letter = "Q"
address letter = "Q"
address letter = "Q"
address letter = "M"
address letter = "M"
address letter = "TOOL
address letter =" "
address letter =" "
address letter = "N9"
address letter =" "
address letter =" "
address letter = "Q"
address letter = "P1="
address letter = "Q"
address letter = "N9"



42

43

44

45

46

define word null
define word R11
define word null

define word P1

define word OP
acra8 define word ED
bosch "/000000)"
deckel4 define word P2
deckelll define word ED
eberle "'/000000)"

elexa define word PA
fadal define word null
fanuc define word null

fanucom define word null
fanucém define word null
fanucllm | define word null
fanucl5m | define word null

h155 define word T1
heid DEF"
heid400 define word T1
maho DEF"
ph432 define word TL
num define word P1

siem850 define word P1
define word null
define word null

define word null

acra8 define word EC
bosch define word P3
deckelll define word null
eberle define word null
elexa define word T2
h155 CALL"
heid define word T2
heid400 CALL"
maho define word RR
ph432 define word null
define word null
bosch define word null
deckelll define word P4
h155 define word TL
heid define word TL

heid400 define word null
define word null

deckelll define word RR
h155 ;

. define word RR
heid )
heid400 define word Z3

PECKG"

h155 define word null
heid define word null

heid400 define word 1D
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address letter=""
address letter = "R11="
address letter=""

address letter = "P1="
address letter = "?"
address letter =

address letter ="."
address letter =

address letter = "PA"
address letter =" "
address letter =" "
address letter =" "
address letter =" "
address letter =" "
address letter =" "
address letter = "TOOL

address letter =" TOOL

address letter = "L"
address letter = "P1="
address letter = "P1="
address letter =" "
address letter =" "

address letter =" "
address letter = """
address letter ="."
address letter =" "
address letter =" "
address letter = "TOOL

address letter = "TOOL

address letter = "R"
address letter =" "
address letter =" "

address letter =" "
address letter = "-"

address letter = "L"
address letter = "L"
address letter =" "

address letter =" "
address letter = "R"
address letter = "R"
address letter =".3

address letter =
address letter=""
address letter =" "



47

48

49

50

o1

52

53

54

For use of word values see :-

h155
heid
heid400

h155
heid
heid400
h155
heid
heid400
h155
heid
heid400

h155

heid
heid400

h155

heid
heid400

h155
heid

h155
heid

Word Values
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define word Z3
PECKG"

define word Z3
PECKG"

define word Z4

define word ID
define word 1D
define word OP

define word Z4
define word Z4
define word DR

define word OP
define word OP
define word circ

define word DR

define word DR

define word DW
"DWELL"

define word circ

define word circ

define word FMAX
"F9999"

define word DW
"DWELL"

define word DW
"DWELL"

define word FMAX
"F9999"

define word FMAX
"FMAX"

address letter =".3

address letter =".3

address letter ="Z"

address letter =" "
address letter =" "
address letter = "/"

address letter = "Z"
address letter = "Z"
address letter = "DR"

address letter = "/"
address letter = "/"
address letter = "CC"

address letter = "DR"
address letter = "DR"
address letter =

address letter = "CC"
address letter = "CC"
address letter =

address letter =

address letter =

address letter =

address letter =



Pasnea 7. Onuuun CTPpYKTYPHI

IHpumep Ctpykrypsl Option-daiijaa

Ypok 1
Beeoenue

371ech MPUBEICHBI HE TIOHBIC TIpaBuiia cTpoeHus 0ption-¢aiina, a TUIIb pyKOBOJCTBO IS
HAYMHAIOIIUX, KOTOPOE MOXKET CJIeNIaTh 3a/1ady HEMHOTO MPOLIIE.

Option-daiin ciyKuT Uik U3BMEHEHHS U TOTIOJIHEHUS BBIBOJIA CTAHAaPTHOTO BCTPOSHHOTO
noctrporteccopa DUCTpOSt, u BeimoaHeHNss He0OX0AMMOTO0 hpMaTa BbIBOIa MPOTrpaMMBl. J{is
Pa3IMYHBIX TEXHUKO-TEXHOJIOTHYECKUX yCIOBUI MOYKHO CO3/1aBaTh pa3iuuHble OPtion-daiiiel Ha oHY U
tyke Cucremy UITY (manpumep, Merpuueckue min JjoiiMoBsie, AGCOMIOTHBIC Wi OTHOCUTEIbHBIC
KoOparHATHI). Pazymeercs aTu Option-¢aiiibl 10HKHBI KMETh Pa3HbIe UMEHA.

Jlnst co3manust option-gaiina, Tpedyercs cieayroriee:
1/ TekcToBBbIi peaaKTop
2/ PAF Jlutensus g cnenupudeckoit Cucrempr UITY**
3/ PAF Jluuensus ainst LONG eciu onpn nipedpimaioT 50 pagounx cTpOK mporpaMmbr™*
( Excludes spaces, blank lines, or # commented lines )
(** - C Bepcun DP1331 He Tpedyercs )

NmMeercst 1Ba HaYaNBHBIX CITOCO0A CO3/IaHUS ONMIKK: | — KOMUPOBaHUE MAKeTa OMIIMHA JIsI CHCTEM
YITY B mupekroputo /dcam/config/ductpost/; 2 — naunHas «c Hyss» ¢ 6manka. Eciau Bel HaunHaeTe «c
HYJIsD», CYIIECTBYIOT 4 00s13aTeNbHBIX CTPOKHU:
Line 1. machine xxxxx  ## Xxxxx ums cuctemsl UITY, nanpumep fanuc
Line 2  npoben
Line 3. end
Line4 npoben

Option-gaiine " machine xxxxx" — Bceraa nepsast ctpoka, u "' end " — Bcera mocieHsisl, U He JOJDKHBI
UMETh HUKAKHUX HaYaJIbHBIX MPOOEIIOB.

CoxpaHHTE ¢ COOTBETCTBYIOLIMM [1MeHeM (aiiia) u paciupeHuem .0pt, 0ObIYHO, B BalieM
padoueM Kartajore.

D10 OyAeT OCHOBOH [UIsl CTPYKTYpbI Option-daiina.
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IlIpumep haiina npozpammor

DT0 TUIMUYHBINA IpUMEp TpedyeMoro ¢opmaTa BeIBOAA TS (paiisia mporpaMMbl U3BeCTHON CHUCTEMBI
4ITy FANUC

%

05222

(THIS PROGRAM MACHINES THE)
(FOR PJ# )

(CNC MILL LOCATION= X, Y, Z)
(FILE NAME )

(DATE LAST RAN:)

(DATE LAST EDITED)
(OPERATOR )
(PROGRAMMER:)
G17G20G90G54

T99

T1

M6

S$2400M3(TOOL 1 1S A 1/2" HOG BALL)
GOX0Y0

G43Z3.H1

M8

GOX0Y.0475

G0Z.5

G1ZOF15.

M6

S2400M3(TOOL 2 IS A 1/4" CARB BALL)
GOXO0YO0

G43Z3.H2

M8

G0Z.5

G1Z0F30.

[penaraercs ciaeayromuii MeTox obecredeHus B Option-gaiine Tpedyemoro hopmaTa BEIBOIAA
POrPaMMBI:
Crynenbl. HeoOxonumasi

[lepBoe NPaBWJI0 — YCTAHOBHUTH, Kakue omiuu cucteMbl YITY mo/mKkHb ObITh 3a1aHb! uist Fanuc u ap.
(mammpumep, Heid, Fadal u T.1.)

BTopoe npaBujio — COCTOUT B TOM, YTOOBI TPOOBIBATH U MOIYYaTh XOPOIIUI THIHMYHBIN (aiin
HpOTPaMMBbI, OXBATHIBAIOIINI Pa3INYHbIE CYIIECTBYIOIINE ONMIMK CTaHKa. Hanpumep: nHUIManu3anys
cTapra, TpeOOBaHMs BBIBOJIA KPYTOBBIX U MYJIbT-OCEBBIX IEPEMEIEeHHHN | T.1. (B BBIILICYTOMSHYTOM
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npuMepe HHPOPMALIMU HEMHOTO, HO OH OXBATHIBAET CTAPT MPOrPaMMBbI, CMEHBI HHCTPYMEHTA, KOHEIT
IPOTPaMMBI U JIOTIOJTHUTENIbHBIE CIICIIM(DUIECKUI TpeOOBaHNUS).

Tperbe npaBuJio — onpezaeeHne 6a30Boro BCTpoeHHOro B DUCtpost dhaiina ommuii, Kak caMmoro
6nu3koro k Bameit Cucreme UITY. D10 otnanaet ecnu Het 6sm3koit cuctemsl UITY. B atom ciydae
UCTIONB3YHTE BCTpOeHHBIH (aiin ' standard ™.

Jlst mosmydeHust MoJHOTO onucaHus BcTpoeHHoro (aitma Cuctemsr UITY Habepurte B OkHE:
ductpost -I ( ctpounas L ).

Hemnoxo 6ynet nmets 2-3 KOpoTKuX pabounx ¢aiiina 00pabOTKH 0XBATHIBAIOLINE PA3TUYHBIE
(GYHKIMH - 7151 BHITTOTHEHHUS.

OcHoBa Crapra:

Jlnis mosy4eHust Hy KHOTo (aiiyia mporpamMmbl, MpaBHIBHBIM Oy1eT HayaTh co CtapTta U Jajiee MoCTeeHHO
paccMaTpHBaTh Ipyrue oMLY,
B arom npumepe Mb1 Oynem ucnomnsizoBats Cuctemy UITY Fanuc.

Nmes daitn 06paboTKH cHayaa MPOrOHKUTE €T0 Yepe3 BCTPOESHHBIN MOCTIIPOLIECCOD, IS IIPOBEPKH
110 J0OHOCTH OCHOBHOTO BbIBOZIa. B pabouem okue: ductpost fanuc [filename].cut ## .cut moxxHO
OILyCTUTh, €CIIA UCIOJIBb3YETCS APYTrOe pacllupEeHHUeE.

Pexomenayercs, 4ToObI MOCTHPOIIECCUPOBAHHE BBIMIOJIHAIOCH B paboueM OKHE, OCKOJIbKY TaK
IpoILe 3aMETUTh cooldIIeHne 06 omubdkax. XoTs B caMoM HocieaHeM penuse Ductpost
MOCTIIPOLIECCHPOBAHKE IPEPHIBACTCA ABTOMATHUECKHU, €CJIM UMEIOTCS TIOTPEITHOCTH (CO00IIeHNEe 0OBIYHO
JIaeT MOJTHOE OTHMCaHKe OMIMOKH, YKa3bIBalOLIeH Ha TO, YTO HE BEpHO B Option-daiine.

JInst Hayanma OTKpoWTe JaMn HyKHOUM BcTpoeHHON CucteMbl UITY 1 ucronb30BaHus €€ B KaUeCTBE
uctoyHuka. Caenats 3TO MOKHO B OIIEPALIUOHHOM OKHE!

ductpost -w [control name] > [control name].dmp

B nepByto ouepens cpaBauTe CTapT BBITTOIHIEMBIN BCTPOSHHBIM (haiiyioMm ¢ TpedyembiM CTapToM.

BcTpoeHHEBIN BEIBOJ TpeOyercs
% %
:0001 05222

N10G91G28X0Y0Z0 (Messages - 8 lines)
N20G40G17G80G49 G17 G20 G90 G54
N30G0G90Z10.

Hanee uToOb! n30eraTh OECHOpsIKA: IEPBOHAYATBHAS OMITUS OYIET BBITIISAAETh Kak- ' X ', a "3BMEHEHHAas
Kak - ' X' (B 00eux ciyyasix UTHOPUPYUTE KOBBIUKN).

IIporpammel ommyarotes ID ("2 '-" O '), u BBIBOIOM HOMEPOB OJIOKOB.

HWTak, ucrpaBuM mepBoe.
B ucxomnom pamme Haitmute ' 1D ' B Buae crpoku ' define word ID ', ckonupyiiTe Tpu CTPOKH 3TOTO
0Js10Ka B HOBBIH OPtioNn-(haiir, BCTaBUB €ro HIKE IMEPBOM MyCTOM JTuHIK mociae machine fanuc, u

usmenure cieaytomiee: ' define word ID ' wa ' define format (ID )" u"address letter =":"" na
"‘address letter ="'O"""

Crnenaiite Toxxe camoe 1yt ' N ', pasmectuB ero Hrke 0710ka |ID, HO Ha 3TOT pa3 COTpUTE CUMBOJIbHYIO
CTPOKY ajzipeca M 3aMeHuTe Ha ' Not permanent’
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CoxpaHuTe U3MEHEHHUS U CJIeaiTe MpOOHBINA MPOTOH Baliero (aiiia 00padoTKu, I MPOCMOTPa BBIBOIA.

Tenepb, Bbl MOMKHBI yBUAETD, 4TO BMeCTO ' © ' mosiBIuiochk ' O ', 1 ucuesnu Homepa 6mokoB. Ho tenepn
MBI UMEEM IIEJIBIH PsIT COOOIIeHUH (------------ ), KOTOPBI BEpOSITHO He OyaeT TpeboBaThes. [Toka
MOJITaBMTE WX BCTABHB OIILIMIO MOCJIE MMOCIeaHero 0o0ka u nmepen ' end ', ' message output = false

3atem, 3aiiMuTech 3arojoBkom mporpammbl. Ckonupyiite ' define block tape start ' B onmmto nocie
cTpokH ' message output = false '.

[Toka urnopupyiite (TpedyeMble cOOOIICHHS) HEKOTOPBIC U3 HUX, TEM O0Jiee, 4YTO TTOKa MBI HE MOKEM
noJCcTaBUTh MX. CHaYaJI0 yCTAaHOBUM IIPAaBUIIbHBIE KOJbI. [IepBbIe 1Be CTPOKH OJI0Ka MpaBUIIbHBIE, a
NoCJIeIHUE TPU MOXKHO CBECTH B OAHY A00aBuB [ 99 kak moka3zaHO HUXKE:

Crapbliii MeTO] IIpeanmouyTuTeILHBIN METO
N;G317;G420;G590;G654 |N;xyplane; imperial data ; absoloute data ; G6 54
N; T99 N ; tool number 99

G-Kobl B3ATHI U3 criicka damn-¢haiia ' define codes ', Ho Tak kak ' Xy plane '- G3 17 u
kox ' from ' - G3 54, Mbl He MOXeM UMeTh JBe rpymibl G3 Ha OJJHOM U TOM )Ke CTPOKE, TOITOMY
yctanaBinuBaeM G3 54 kak G6 54 —yto Oyner npuemiemo. Jlepkure ux B MOCIE0BATEILHOCTH, T.K. 3TO
YIPOIIaeT OTIAKY, 1 OOBIYHO CTAHOK HE CIICTUT 3a mopsiakoM Not particular about the order.

3areM U3 MpUMepa MbI BUUM, 4TO €cTh | 99 mpu cTapTe U KOHIIE, TAKUM 00pa30M MOXKEM MPEANOI0KUTh
YTO OHH YCTaHOBJICHBI. [[09TOMY BKITFOUUTE 3TO B OJIOK CTapTa KaK MOKa3aHO BEINIE. BBl MOXeTe
3aMeTUTh YTO HOMep mHcTpyMenTa (T) ObUT HCIONB30BaH IS 3TOTO | 3a1aH Kak 99.

Hinxe MbI ckakeM o opmare moctpoeHus option-gaiina:

a) HE UCIIOJIb3yHTE Iu1st otcytia (003a1a), UCTIOIB3YUTE TOJIBKO
knasury [IpoGer.
b) IMTPOBEJIbI 10oKHBI KCTIOB30BATHCS JI0 M MOCIIE pa3eauTelis ; (Touka ¢ 3arsToi).
¢) MPOBEJI tpebyercs mexay CioBom u 3HaueHueM, T.e. T npoden 99 npoben ; mpoden G6 nmpoden 54
d) # ucnonesyercs kak REM-popmynupoBka it KOMEHTapusl.
c) Pexomenmyercst uro6st [IPOBEJ] Ob1T BBeICH MEKIY KasKIbIM 33aHHBIM OJIOKOM, JUTsl OOJIBINEH
HaTJISITHOCTH, HAIIPUMED:
end define
IMPOBEJI nnm #
define block .............

CoxpaHHTe ¥ TPOTECTUPYUTE MOJYUYEHHBIN PE3YJIbTAT.

Hanee — CmeHa MTHCTPYMEHTA, U €CJIH MBI O€IeM CMOTPETh Ha damn-¢haiii, TO Bbl 3ameTuTe, 94TO €CTh 3
ommuu: ' define block tool change *, * define block tool change first *, * define block tool change clear *
"first"m ' change " umeroT 3amanHble naHHbIe, a ' clear ' - mycras.

" define block tool change first ' — onpeaenser ecth 11 Kakae-HUOY b TPeOOBAaHUS BHIBOIA HA JAHHOM
JTare, MmocJie Yero 3a cMeHy nHcTpyMmenTa otBeuaet ' define block tool change *.

W3 Hairero mpumepa Mbl BUIUM, YTOT BCE CMCHBI HHCTPYMEHTA MMEIOT OJJMHAKOBBIH (hopMaT BBIBO/IA,
MOATOMY MBI MOKeM mcronib3oBath ' define block tool change ' anst Bcex cMeH, U CTepeTh JaHHBIC B

" define block tool change first . Tem He MeHee nydliie UCIIOIB30BaTh CACAYIOIIUI GopMar:
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define block tool change first
N ;
end define

Urnopupyiite * define block tool change clear ' T.x. 3To ouens peako ucnoiab3yeTcs, HO Beeraa
HpOBEpsiiiTe, YTO OHA HE 3a/1aHa.

Ckonupyiite oba 6110Ka M3 HCXOAHOTO (aiina u momecture ux nocie ' define block start
'. OTpenakTupyite ux ciaeayonmM oopazom:

"first' - corpure Bce, octaBuB TobKO cTpoku ' define block tool change first " u " end define *
(W1, TpeanoYTUTENHHO, CAENIaTh TaK KaK OMUCAHO BHIIIE).

' change ' — coTpuTe mepBbIe TPH CTPOKH, T.K. 37€Ch HE TPEOYIOTCS NpeABApUTEIbHBIC YCTAHOBKU
nepesi CMEHOM MHCTPYMEHTA, TaK)Ke COTPUTE U TIOCIICTHIO CTPOYKY, OCTABUB TOJIBKO:

N ; T ToolNumber ; change tool (N ; tool number ToolNum ; change tool Taxxe moxer
UCIIOJIb30BaThCSI)

JU1s oJTy4eHust OCHOBHOTO BBIBOJIAa TPEOYEeMOTo JUIsi CMEHbl HHCTPYMEHTBI, MBI PEKOMEH/TyeM
cieyoumM o0pa3oM (1moka UrHopupys JlaHHble HHCTPYMEHTA).

N ; T ToolNumber
N;M16 ( change tool )
N ; S ToolSpeed[ToolNum] ; M13 (N ; spindle ToolSpeed[ToolNum] ; spindle on cw )

CoxpaHuTte u MpoTecTUpyrTe. BBl IKHBI 0OHAPYKEH YTO BBIBOJ] CMEHBI MHCTPYMEHTA ITPAKTUYECKU
BEpeH /10 KOMaH bl M8, 3a HCKITIOUEHUEM TOMOTHUTENbHOTO BhiBOAA [lInuuesns u M3 Ha mepBoi cTpoke
MepEMEIICHUS.

OHU BBIBOATCS U3 0JI0KA YCKOPEHHBIX MepeMeleHui.

Ckomnupyiite u3 damn-ghaiiia 610K yCKOPEHHBIX IEPEMEIICHUI U OTPEAAKTUPYITE €ro CieIyIOIIM
obpazom:

N:Gl1;G2:G3:G5:G6:X:;Y:Z:H:M1;M2
NJIN l'lpC)'ll'lOLlTl/ITCJ'leO

N ; rapid ; G2 ; G3; G5; G6 ; x coord ; y coord ; z coord ; tool length ; M1 ; M2

Crpoxku " message output = false ' u " integer 12 = 0 ' mogaBst BbiBOA M3 (Cwm. «HMHpopmarius
Crpoenust JIaHHBIX»)

Coxpanute u mpotectupyiire. Tenepb BEIBOA JOHKEH HAIIOMHHATH OCHOBHOM (hopMaT crapra
porpaMMbl, CMeHbI HHCTpyMeHTa 1 6e3 BeiBoa COOBIIEHMMU (o Hux noiiier peds B Ypoke 2.

EnuncrBeHHOE N3MEHEHUE Tpe6yeM0e Ha JaHHOM 3Tall€ — 3TO KOHEI IPpOTpaMMBIL.

OxHako, CTIepBBI MBI JOJDKHBI UCTIPABUTH OJTHO YIYIICHUE B UCXOAHOM TEKCTE BCTPOSHHOTO (aiiia
(0amn-cnucox '), B xoropom Het onpezencHus ' define block move linear *. XoTst BO3MOXHO 3TO He
CO3J1aCT MPO0JIeM, HO OBIIIO HECKOJIBKO MOMEHTOB B CTaphIX Bepcusax Ductpost korma ato ymymenne
BBI3BIBAJIO MIPOOJIEMBI.

Teneps Bceraa peKOMEHITYeTCs T00aBIATh 3TO, IPH OTCYTCTBUU BO BCTpOoeHHOM (aitne. Heooxoaumbrit
MHUHHMYM — 3T0 100aBuTh ommuio ' define block move rapid’, cm. Huxe:
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define block move linear
N ; linear ; G2 ; x coord ; y coord ; z coord ; tool radius ; feedrate ; M1 ; M2
end define

Teneps 3aiimemcst korom nporpammbl. Ckormpyiite ' define block tape end ' B Beitn HoBBIid Option-
daiin ¥ MoOMeCTUTE ero Mmocie ToNIbKO cTo cozaannoi ' define block move linear .

3nech TpeOyeTcs MONHBIH EPecMOTp, T.K. BO BCTPOSHHOM (aiisie MHOTO HeTpeOyeMol HHpOpMAaLUH IS
BeIBOJIA. [ToaTOMY pazymHuee OyaeT cTepeTs Bce coepkuMoe 0I0Ka M HadaTh 3aHOBO, 100aBHB HOBEIE
JIaHHBIC!

N ; tool number 99
N ; change tool

N ; end of tape
TYAT

Eme onun hakTopaoikeH ObITh BKITFOUESH Jis Hcnoiib3yeMbix B CIIIA mrorimoBbix equnull (roiimMbl).
DTO MOXKET OBITh BHIITOIHEHO JBYMS METOAaMu. BeTaBbTe 0/1HY M3 IByX CTPOK HIXKE CTpoku ' integer 12
=0"

units = input * " units = imperial *

ITo ymomaanuro DUCtpoSt 0ObIYHO OTpakaeT BBIBOJ B JIFOOBIX HCIIOIb3YEMbIX eIMHHLAX (TIepBast OMIIHS).
Torma kak BTopast cTpoka nmpeobpasyeT BoiBo MeTpuueckux exuHunbiB JloiimoBbie. (M Hao60poT,
" units = metric ' npeo6pasyet BbiBo JdroiitmoBbIX exunHuIn B Merpuueckue). Vcnomnb3yiite BTOpoit
MTO/.

HE BYJIYT IPEOBPA3OBBIBATbLCS 3amannbie 3HaUCHUS THIIA:
withdrawal amount = 100.0 ; tape split retract distance = 50.0 ; xcoord 53000 ; U apyrue onu
JIOJKHBI OBITH ONPEACTICHBI B COOTBETCTBYIOLIMX €IUHHIIAX.

CoxpaHuTe U MPOBEPHTE.
Teneps Bbl 1OKHBI YBUAETH, 4TO OOJIBINAS YAaCTh IPOTPAMMBI COOTBETCTBYET IIPHMEPY.
[Mponomkum padoty o nodasneruto COOBIIEHUWU B 3aronoske mporpammbl (Cm. «JlobaBiieHue

Jannbix CooOIICHHMIA).

[pexae yem Mbl 3TO cliesaeM, CTOUT 100aBUTh B OPtioN-daiin XpOHOIOTUYECKUiT OTYET sl PETHCTPAIH
CHCIaHHBIX U3MEeHEeHU. [IpruMep 3TOro nokaszaH HUXKeE:

Koucrpykuusa Option-daiiaa:

machine fanuc

#2

# History

# Option for North American Support - WizzyWig M/c. with Fanuc control
# am 15/12/98 Ref.No. 0280 Issue 1.1
#
#

#8 ## Line number to aid debugging.
define format (N )
not permanent
end define
#12
define format (ID)
address letter = "O"
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end define

#16
message output = false
integer 12 =0
units = imperial
#20
define block tape start
ngpn
ID ProglD

N ; Xy plane ; imperial data ; absolute data ; G6 54
N ; tool number 99
end define
#27
define block tool change first
N;
end define
#31
define block tool change
N ; tool number ToolNumber
N ; change tool
N ; spindle ToolSpeed[ToolNum] ; spindle on cw
end define
#37
define block move rapid
N ; rapid ; G2 ; G3; G5; G6 ; x coord ; y coord ; z coord ; tool length ; M1 ; M2
end define
#41
define block move linear
N ; linear ; G2 ; x coord ; y coord ; z coord ; tool radius ; feedrate ; M1 ; M2
end define
#45
define block tape end
N ; tool number 99
N ; change tool
N ;end of tape
ngy
end define
#52
end
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Ipumep Kouncrpykumuu Option-dgaiiaa.

Lesson 2
Beeoenue

Tenepb MOCMOTPUM Ha MPECTABICHHBIE B HaYaJe MPOrpaMMbI COOOIIECHHS PUMEPA YACTH MPOTPAMMBI
MIPUBEICHHON HUXKE:

%

05222

(THIS PROGRAM MACHINES THE)

(FOR PJ# )

(CNC MILL LOCATION= X, Y, Z)

(FILE NAME )

(DATE LAST RAN:)

(DATE LAST EDITED:)

(OPERATOR )

(PROGRAMMER:) #H# "\ Tape Start Info M

G17G20G90G54

T99

T1

M6

S2400M3(TOOL 1 1S A 1/2" HOG BALL) ## Tool Info

GOX0YO0

G43Z3.H1

M8
o Bepcun Ductpost DP1205 Bo3M0OKHOCTH BBIBOJIa TEKCTa ObLIH Ype3BhIYAiHO orpaHnyeHbl. OIHAKO,
TENeph MBI MOXKEM 00€CTIeUnTh BBIBOJ JaHHBIX * Part Name ' ucmons3ys Powemill u ¢ Bepcun DP1331.

HNudopmannoHHble JaHHbIC HHCTPYMEHTA

Ecmu Mb1 HauHeM ¢ TpeOyeMoro omucanus nHCTpyMeHTa, Harpumep (TOOL x IS A 1/2 HOG BALL).

Jlydmie Bcero OyneT BHIMOTHHUTE 3T0 ciieayrommm oopazom: (TOOL x Dia. 0.5 Tip Rad. 0.25 ). Moxho
VICTIOJIb30BATh KaK 3arjiaBHbIC TaK M CTPOYHBIC OYKBBI. Takke MOXKHO JT00aBUTh U JUTHHY HHCTPYMEHTA.
Ho neBo3moxkHO obecrieuuts opmat 1po0eii B TI0OMMOBOM CUCTEME.

CHauaJia HaM HY>KHO CO371aTh HEKOTOPBIC HOBBIE CJIOBA, ISl (pUKcAIMK TaM JaHHbIX. OHHU OyAyT ISt
[unamerpa ucTtpymenTa u Pannyca BepIiMHbl HHCTPYMEHTA.

Ecnu MBI T00aBUM yKa3aHHOE HIDKE M Pa3MECTUM B Havalle mociie ctpoku ' machine xxxx " u go " define
format (N ) * (3o caenano aj1st yao0cTBa MX MOKCKa B Option-daiine)

define word TN
address letter ="(TOOL ™
address width
field width

end define

#

define word TD
address letter
address width
field width

2

" Dia. "
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scale factor =2

end define
b
define word TR
address letter =" Tip Rad. "™  ## Britodas npoOesl eciiu Tpedyercst
address width =10 ## cunras mpoOeIbI
field width =5 ## set to number of places + point
end define

TOTrJa Mbl MOXEM I[O6aBI/ITB JOIMOJHUTEIIBHBIC OIIHUE XapaKTECPHUCTUKHU K BBIIICYIIOMSAHYTOMY, I[O63BJ'IHH
HX IIOCJIC HOBBIX CJIOB:

define format (TD TR) ## TN ompeneneHo BhIIIIE.
metric formats
decimal point = true
decimal places =3
leading zeros = false
trailing zeros = false
imperial formats = metric formats
end define

W HAKOHEI MbI JOJIKHBI ]1068,BI/ITI) 39TH CJIOBA B HOpSII[KOBBII\/JI CITMCOK CJIOB, THA4Y€ B BBIBOJC HU UYCTO HE
IHOABUTCA.

Cawmpblii TpocToii CIoco0, COCTOUT B TOM, YTOOBI IOMECTHUTH UX B KOHIIE BCTPOCHHOTO CITUCKA, J00aBIIss
crpoky omuwmit: " word order = (+ TN TD TR )", pa3memars ux Hy>KHO B MOPSIKH UX TTOSBICHHUS B
nporpammy. [Tomentas 3To nepen ctpokoiie ' message output = false *.

3arem Hago n06aBuTh ganubie B ' define block tool change * kak mokasano Huxe:

N ; spindle ToolSpeed[ToolNum] ; spindle on cw ; TN ToolNumber ;
TD ToolRadius[ToolNum] ; TR ToolRadius[ToolNum] ; EM =C

I[anee MMpUBCJCHA IMMOACHAOIIAA I/IHCI)OpMaI_II/ISI, XOTS 4aCTO 3TO MOXKET OBIThH O4YCBHUAHBIM.

N BsiBox HOMepa 61oka (cTpoku). B Hamewm cirydae He TpeOyeTcsi, HO JTyqIle BKIIOYUTD.

spindle (S) BsiBoa cCKOpOCTH BpallCHUS IIITUHAECIS, ONpeaeIsieMast IEPEMEHHOM
' ToolSpeed[ToolNum] *.

spindle on cw (M1 3) ®yukius Auxilary - B aTom ciiyuyae ucnosnb3yercst i1 BeiBoga M3 (Bpaterue
wmuaens mo YC). [oapobdHee 06 3ToM mo3zxe.

TN duxcupyemsiii aapec B BeiBoge 1 00INumber

TD BukcupyeMmslii aipe s [uaMeTp HHCTPYMEHTa., o0ectieueHHbIi popmynuposkoi ToolRadius,
3TO yMHoOMcaemca Ha 2 B ycTaHoBke TD macmradHoro gakropa.

Pexomenayercs Bceraa ucnonb3oBath ' T00IRadius[ToolNum] ' u Toneko HE ' ToolRadius ',
T.K. B HEKOTOPBIX CJIy4Yasik BBIBOJUTCS HEMPABUILHOE 3HAYCHHUE.

TR Tlomo6en TD u ucnosn3yercs B BeiBoe T1p Radius u3 uHCTpyMEHTa.

EM Drto ci0oBo ') ' BBIBOA COOOIIEHHIA, 31€Ch MBI HCTIONB3yeM =C it 3Toro BeiBoaa. One point
while we are on this, it is possible that the EM word will output as ) 0 , which means the inbuilt definition
field width has not been set to zero. If this is the case then it will mean that EM will need to be re-
formatted. It would have been in order to use **)"* on its own instead of EM.

[Ipumeyanue:
spindle on cw (M1 3) = yka3bIBaeT mpeanounTaemMblii popmaT (31ech MoKa3zaH craphblii popmar)
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spindle on cw u T.1. AOMKEH OBITH HAITUCAH CTPOYHBIMHU OYKBAMU U ONPE/ICIICH KIFOUOM WU OJIOKOM
KOJIOB.

Eciu MBI cCOXpaHHUM M IPOTECTUPYEM 3TH T00ABJICHUS, TO YBUIUM CJICIYIOLIHIA BHIBOI:
S1850M3) (TOOL 1 Dia. 10. Tip Rad. 5.
[TouTn ipaBUIBHO, HO ' ) " HE B KOHIIE Kak TpeOyerces. [Touemy?

Ecau mbl mocMoTpuM Ha criimcok ' word order ' damp-ghaiina, To 3amerum, uro EM He nocieanee cioBo
B CIIMCKE, IMEHHO 3TO U MOPTUT COJEPIKaHHE.
Jl1s ucTipaBiieHUs 3TOTO MBI UMEEM JIBE OTIIHU:

1/ CxomupyiiTe MOPSAAKOBBII CITUCOK CIIOB M3 BCTPOESHHOTO (hailyia ¥ MepecTpoiiTe ero mopsaox.

2/ BcraBbre ctpoky ' block order = true ' mmxke crpoku ' integer 12 = 0 ' s rapanTan
OIpeIeIEHHOrO CIkcKa cjoB (ucmonb3ys integer 9 = 5 B Bepcusax Ductpost1100 u 6osiee paHHMX,

MOTYT OBITh yJIOBKH, 0coOeHHO B Heidenhains. Bonee nmo3nnue Bepcuu

(c DP1203 crabunbHee U mpueMiIeMbl [ist J1o0oro Gopmara, npeanourureabao block order = true)

Ecnu MBI coxpaHuM u monpoOyeM Terepb, TO 00HapyKuM, 4to )" pacronoraeTcs NpaBUIIbHO.
S1850M3 (TOOL 1 Dia. 10. Tip Rad. 5.)

[Ipumeuanus B KBagpaTHbix ckodkax [ ].

dopmynuposka criocoda BeiBoga ToolRadius ' ToolRadius[ToolNum] " - onpenensiercs aist ocoboii

CMEHBI HHCTPYMEHTA.

dopmyaurposka criocoda BeiBoga ToolRadius * ToolRadius[2] * - onpenensiercs mist 0co60ii CMEHbBI

BTOpOro uucrpymenta, Ho HE nncrpementa Ne2

ITono6uas GpopmyrpoBka BeiBoga * S ToolSpeed[2] * — anst 3amaHus CKOPOCTH CMEHBI BTOPOTO

UHCTPYyMEHTA.

[Tpumep: n00aBbTE 3TY CTPOKY B CMEHY MHCTPYMEHTA JJIsl IPOCMOTpa BHIBOJIA.

B ¢aitne 06paboTku, UMEIOIIEM BTOPYIO CMEHY HHCTPYMEHTA, MBI YBHIMM TaKOM BBIBOJI:

S$1850M3 (TOOL 1 Dia. 10. Tip Rad. 5.)

[Tocne npoBepku N00aBJICHHYIO CTPOKY.
[TepByto cTymneHb 10 CO3AaHUI0 HYKHBIX COOOIICHUI — MBI 3aKOHUUJIH.

1/ Havaabubie Jlanubie IIporpammvbl (BBoa HOMepa nporpaMMbi)

%

05222

(THIS PROGRAM MACHINES THE)
(FOR PJ# )

(CNC MILL LOCATION= X, Y, Z)
(FILE NAME )

(DATE LAST RAN:)

~No ok, wWwN e
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8 (DATE LAST EDITED:)
9 (OPERATOR )

10 (PROGRAMMER:)

11 G17G20G90G54

12 T99

EnuncTBeHHBIE TOIPOOHOCTH KOTOPBIE MBI OBbI MOTTIM UMETh ¢ Bepcueir DP1205 - sto Ctpoka 2 —
HOMep nporpaMmel, 1 CTpoka 3 — JaTa Co3AaHus MPOrpaMMbl. B HOBBIX BepCHAX 3aTpaTHB MUHUMYM
BPEMEHH MBI MOXEM OOJIBIIIE. .

Teneps Bo3moxHO 3aaaTh CNC MILL LOCATION nnsa bazoBoit Touku ¢aitina 00paboTKH.

JJ1st 5TOTO yIpakHEHUSI MBI CO37aIMM HEOOXOMMEbIE TaHHEIC.

Homep npozpammur. 05222

[To ymomuanuto Ductpost BeiBoaut ' 1 ' ucnonssys ' ProglD ', koTopast MokeT ObITh mepeonpeaeneHa
BCTaBKO#1 B Option-gaiin, Hanpumep ' program id start = 5222 °.

D10 mpuBeneT K GuKcauu HoMepa MPOrpaMMBbI IIPH UCTIOIb30BaHuH Option-daiina.

[To ymomuanwue ' 1 * moger npousBoauts ' 0001 mam 1000 ' B 3aBUCHMOCTH OT (hopMaTa ONpeeIeHuUs
word ID: " leading zeros = true 'usm" trailing zeros = true ' Haznauenusix B 6sioke define format (1D).

Paznuunvie oocmynnvie memoowl 6b1600a nepemennon Homepa npocpammot

1/
Ductpost umeet BbiBo IlepeMeHHOr0 HOMEpa MPOrpamMmBbl, HO 3TO AOJKHO MPOU3BOIUTHCS
" Prompted ' Bo BpeMsi HOCTIIPOIIECCUPOBAHUS. ITO MOXKET 3aaBaThCs BcTaBkow  USe progid = false ' B
OTILIMH.
, 9TO UITHOPHUPYETCS, €CIIH MOCTIPOIIECCUPOBAHKE BBINOMHSETCS Yyepe3 PowerMILL.
HcnpasieHneM 3TOro Mbl 3aiiMeMCs B CKOPE.

2 B03MOKHO 3TO caMblif IPOCTOM My Th, KOTOPBIH 3aKJII0OYAETCs B TOM, YTOOBI HCIIOJIb30BaTh (haii
00padoTku wiu ¢aiis nporpaMmmsl. Vims mpousBoautes yepe3 nepeMennyo ' JobName *, u daiibt
00paboOTKH WK TPOTPaMMBI OTIPEIESIOTCS Kak 5222.Cut, 5222 tap.

B ommuu ' define block tape start * mer qomkasr usmenuts |D ProglD wa ID Jobname . DTot MmeTon
MbI OyZIeM UCHIBITHIBATh B HAIlIEM IIpUMEDE.
( [Mpumeuanue: Metoa nporpammsl He GyHKIIHaHUPYET ¢ Bepcusamu Ductpost 1o DP1206 )

3 [pyroii MeTo NOCTYIHBIN HaM — yepe3 BBoJ B PowerMILL Mmenu ieTasnn, ¢ MOOMIBIO0 YETO MBI
MOJKEM BBIBECTH OrpaHudeHHbIe ganubie. [Ipu monyuenun Part Number us Part Name , Heodxoaumo
9TOT hopMaT NOJACPKUBATH BCETa, €CITH HCIIOIB3YETCs JAaHHBINH METOJ.

Kak nmpumep Mbl BO3bMEM CIIEYIOMINI BBOJ:

(Bmecw 3amano: Ne npoepammvi-make. 5 mugp, Buo demanu-make. 25 wadp, Hazseanue komnanuu -
Makc. 12 uudp, Ne demanu — make. 6 uadp, Hnuyuaner npocpammucma — Mmake. 3 Hu@psbl ¢
paszenieHreM OJIOKOB C IIOMOIIBIO --, U goroHeHueM 0 *)

Part Name 05222-PORT WING STRUT OF B52***-BOEING INC**-325A59-AM*

CrnepBa Hac MHTEpECYET MepBast 4acTh 3aJaHHas 5 CHMBOJIAMHU, HO 5222 TONBKO 4 yucia, Jis
JIOTIOTHEHHUS ObLT OOABIEH HAYAILHBIN HOJIb. JIT IOAAEPKKH JITUHBI
noJisi B 5 cuMBoax. OcTanbHYI0 YacTh MOCIEI0BATEILHOCTH MBI PACCMOTPUM TO3KE.

B " define block tape start * momxna 6b1Th n3MeneHa ommus ¢ ' 1D ProgID * wa * ID PartlID "
T.x. word |D B HacTosiIiee BpeMsi OrpaHUYCHA MePBbIMHU 4 CHMBOJIAMH, B TIOCJIC0BATEIIBHOCTH
' 05222 ", BeiBomuTCs TONbKO 0522, eciiv mepBOHAYAJIbHbIE HYJIM HE 3a1aHbl. [IaTH3HaAYHOE YMCIIO0
BO3MOxkHO, eciu field width uz word 1D nepeonpenenena u paBHa 5.
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PartlD, BeiOMpaeT mepBblii CHMBOJI KaK OTIPaBHYIO TOUKY B TIOCJICAOBATEIBHOCTH, U mpezeis! field
width uz word 1D orpaHHYHBaOT BRIBOJMMOE KOJMYECTBO CHMBOJIOB.

[ToaTOMy HaI BEIOOD CIICTyIONTHH:

define format (ID )

leading zeros = true > program id start = 5222

end define

define block tape start
N ; ll%ll
N ; ID ProglD

cut file name ( w/mnm tap file or DP1206 )
5222.cut (5222.tap)

define block tape start
N ; "%"
N ; ID JobName
..... U T.1.

end define

%
05222
wees U TUL

define block tape start
N ; "%"
N ; ID ProglD
..... U T.O. .

end define

define format (ID)
field width =5
end define

define block tape start
N ; "%"
N ; ID PartID
..... U T.1.

end define

%
05222
e U TUIL

Ilpumveuanne: BuaHa TeHACHIMS UCTIONB30BaTh UM tape / cut-daiina kak Muaudukatop [Iporpammel,
nostoMy JObName BeposTHO HAMIYUIIHi BBIOOD.

ID 06b14HO 3a1aeTcs 8-CUMBOIBHOM IUPUHON 1O, T.K. OonbinHCTBO Cuctem UITY
NOJJEPKUBAIOT TOJBKO TAKOW HOMED.

2/ CtapToBble JaHHBIE NporpaMMbl (BBoJ JaHHBIX IPOrPAMMBI)

Jlasiee MBI IPUCTYMUM K OCTaBIlEl csl yacTH — BBoA CTapTa nmporpammsl AJis BbIBoJia CTpokK ¢3 o 10, mis
Yero HaM IMOHaJ00UTCs BBEICHHE HEKOTOPBIX JIOTIOHUTENILHBIX ONPEACICHHBIX CIIOB.

Haunewm co ctpoku 3 (THIS PROGRAM MACHINES THE [Onucanue nepanu] )
K option-daiiny mo6aBuM ciieayroliee, pa3MecTHB J00aBICHHUS TOCIIE TOCIETHETr0 OJIOKa CIOB:

define word ID2
address letter =" (THIS PROGRAM MACHINES THE
address width =27
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field width =33
end define
Jlo6aBum B ckoOkax 1D2 k crpoke word order mepen TD. Beerna nposepsiiite Haau4re IpoOeioB MEKIy
CJIOBaMH.

Tenepb HU3MCHUTC OIIPCACIICHUC OJ0Ka crapTa nmporpamMmal CJICAYHOIUM o6pa30M:

define block tape start
TYAT
ID Jobname (wmu ID PartID )
ID2 PartID ; EM =C
N ; Xy plane ; incremental data ; absolute data ; G6 54
N ; tool number 99
end define

CoxpaHuTte u MpoTecTUpyiTe. BBl YBUAETE BBIBOJI TOTO0HBIN 3TOMY:

%

05222

(THIS PROGRAM MACHIN 05222-PORT WING STRUT OF B52***-B )
G17G20G90G54

T99

He coBcem 1o, uto TpedoBanock. Anpec |D2 Obl1 yceueH 1o yucity JoIyCcKaeMbIX CUMBOJIOB B CJIOBAX,
OrpaHuUYeHHUE paBHO 1Y, MO3TOMY HaM HEOOXOIMMO PEKOHCTPYHPOBATH anpec. Takke MBI 3aMETUM
OTpaHUYEHHUE HA BBIBOJ JAHHBIX — B field width uz 1D2

[epeonpenenum aapec ciosa D2 ms: "' (PROGRAM MACHINES- ", u u3MeHuM ajipec IIMPUHBI HA
, 1 copocum field width na 25

define word 1D2
address letter = ""(PROGRAM MACHINES -"
address width =19
field width =25

end define

Taxoke MBI TOJDKHBI TiepeonpeaenuTh tape start block cnemytromum o6pazom:

define block tape start
o
ID Jobname ( miu ID PartiD)
ID2 PartID[ 7] ; EM =C ## 3amemomePartlD[7]
N ; xy plane ; incremental data ; absolute data ; G6 54
N ; tool number 99

end define

PartID[ 7 ] evi6epem CUMBOJl 8 NOCIE008AMENLHOCMU KAK MOYKY CIapma, d noieeas Wuputa
ocpanuyem 81600 NOC1e008AMENbHOCU MOILKO ONUCAHUEM OemAall.

B pesynbTare BBIBOA AOTKEH OBITH CIIEAYIOLINM:
%
05222
(PROGRAM MACHINES- PORT WING STRUT OF B52***)
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3/ CrapToBhl€ JaHHbIE IPOrPaAMMbI ( BBoJ JaHHBIX NIPOrpaMMBbI, IPOJX0IKEHHE)

Tenepsp 3aliMeMcs JPyTUMU CEKLIUSAMHU CIIEYIOIINMM 00pa3oM:

define word 1D3 define word 1D4 define word 1D5
address letter = "'(FOR- "' address letter = ""(PART NAME-"  address letter = "(PROGRAMMER- "
address width =6 address width = 12 address width =13
field width =12 field width =6 field width =3

end define end define end define

B onmuu 100aBETEHOBBIC CII0BA, 3aJIaHHBIC BBIIE, pa3Melias ux nocie |D2 u apyrumu
JIOTIOJTHUTEIbHBIME cI0BaMu. Takxke 100aBbTe ux B Word order mocne 1D2.
Nzmenute define block tape start ciemyromnmum o6pazom:

define block tape start
o
ID Jobname (wnm ID PartlD) ## PartID will start at 1st Character
ID2 PartIiD[ 7] ; EM =C ## PartID[ 7 ] starts at the 7th Character
ID3 PartID[33] ; EM =C ## PartID[33] starts at the 33rd Character
ID4 PartID[46] ; EM =C ## PartID[46] starts at the 46th Character
ID5 PartID[53] ; EM =C ## PartID[53] starts at the 53rd Character
N ; xy plane ; incremental data ; absolute data ; G6 54
N ; tool number 99

end define

UYro mpuBENET K CIEAYIOIEMY:

%

05222

(PROGRAM MACHINES- PORT WING STRUT OF B52***)
(FOR- BOEING INC**)

(PART NAME- 325A59)

(PROGRAMMER- AM*)

4/ CtapToBble JaHHBIC NPOrpaMmbl (OMOpHAS TOYKA)

Caenyromee uem Mol 3aiimeMcs -31o (CNC MILL LOCATION= X, Y, Z ), KOTOpytO MbI
paccmaTpuBaeM kak Onopuyr Touky sl 3TOTO YIIPaKHEHUSI.

B atoMm cityuae Hy»xHO 100aBUTH cieaytolryto ctpoky B define block tape start
kaewviuxu " ooazamenwvuntl. Taxoce cmoum 3amemums 4mo Modrcem bbims
ecmasien 6 navane nociedosamenvrocmu mekcma "' (CNC.. | LON="";

define block tape start
o
D Jobname ( or ID PartID)
ID2 PartID[7] ; EM =C
ID3 PartID[33] ; EM =C
ID4 PartID[46] ; EM =C
ID5 PartID[53] ; EM =C

"(CNC MILL LOCATION =" ; X FromX ; Y FromY ; Z FromZ ; '")"

N ; xy plane ; incremental data ; absolute data ; G6 54
N ; tool number 99

end define
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" X FromX etc "., 6yaet BoiBoguThCs T 00l From, wiau Datum, koopauHaThl.

C stumMu I[O6aBJ'IeHI/I$IMI/I BBIBOJ JOJIPKCH BBITJIAACTD KaK IIOKa3aHO HUXKE:

%

05222

(PROGRAM MACHINES- PORT WING STRUT OF B52***)
(FOR- BOEING INC--)

(PART NAME- 325A50)

(PROGRAMMER- AM*)

(CNC MILL LOCATION =X0Y0Z.5)

5/ _Ctapt nporpammsi ( BBOJ IaHHBIX IPOrpamMMBbl )

Hamre 3akmounrtensHoe TpeboBaHuE — HEKOTOpasi popMa JaThl.

31ech Hy)KE€H KOMIIPOMHUCC, T.K. MBI HE MOKeM 00ecrieunuTh 00a TpeOyeMbIX BBIBOIA:
(DATE LAST RAN:)
(DATE LAST EDITED:)

Jlydiee, 9TO MBI MOJKEM CJIeIaTh — 3TO OAHA cTpoka, tuma: (DATE COMPILED : 10/01/99) kotopas
SIBJISIETCS. JATOU MIPOTPaMMBI IIPU ITOCTIIPOLIECUPOBAHUH. Esponeiickuii hopmat natel -

DD/MM/YY , Amepuxanckuii- MM /DD /YY.

Teneps HaM TPeOYIOTCSI HEKOTOPBIE OTPEICIICHHbIE ClIoBa U (popmartsl (eciu Tpedyercs).
Brxurounte HOBBIE CIIOBA TIOCTIE MPEABIAYIUX JOOABICHHA, U (POPMATHI MTOCIE APYTUX POpMaATOB OJIIOKOB.

define word %M

o define word %D define word %Y
address Iett.e'r' (DATE address letter =" /™ address letter =" /"
COMPILED :- . _ . _
i _ address width =3 address width =3
address width =18 . ; B : . B
. ; B field width =2 field width =2
field width =2 ) )
. end define end define
end define

[TockonbKy (hopMaTHPOBAHUE BKIIFOUEHO B ONIPEICIICHUS, HET HU Kakoi HeoOxoaumoctu B define format
block
I[O6aBbTe HOBBIC CJIOBA K HOp}II[KOBYMy CHHCKy CJIOB.:

word order = (+ 1D2 ID3 ID4 ID5 %D %M %Y TD TN TD1 TR)
3aTeM Mbl H3MEHUM OIPE/ICIICHUE cTapTa MporpaMmbl (Amepukanckuii hopmar):

define block tape start
o
.... etc.
"(CNC MILL LOCATION =" ; X FromX ; Y FromY ; Z FromZ ; )"
%M Month ; %D Day ; %Y Year ; ™)"
N ; xy plane ; incremental data ; absolute data ; G6 54
N ; tool number 99
end define
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Uto npuBeeT K CASAYIOMIEMY BBIBOY:

%

05222

... etc.

(CNC MILL LOCATION =X0Y025)
(DATE COMPILED :-06/01/99)

s BeiBona Egponeiickozo popmata, BEITIOTHUTE CIEAYIOIIEE:

Nzmenute define word %M na %D u %D na %M u caenaiite Toxe camoe ais define block tape start.
%D Day ; %M Month ; %Y Year ; ")""

[TonyuuMm cneayromuii BIBOJ:

%

05222

(PROGRAM MACHINES- PORT WING STRUT OF B52***)
(FOR- BOEING INC--)

(PART NAME- 325A59)
(PROGRAMMER- AM*)

(CNC MILL LOCATION =X0Y0Z.5)
(DATE COMPILED :- 01/ 06 / 99)
G17G20G90G54

T99

T1

M6

S$2800M3 (TOOL 1 Dia. .5 Tip Rad. .02)

J/Ipyrue Tunbl ynpaBJjeHUsI TEKCTOM

Jlpyroii TpeOyeMblii BBIBOJ TEKCTa B IpOrpaMMe Moka3aH Huke, riae " (J{BoiHbIC KaBbIYKK) HEOOXOIUMBI:

N24 G99 [GEOTRA TRANS 1 (RO,RO,[VDH])]

N25 G99 [TEXT 1 ( ""LET OP --->")]

N26 G99 [TEXT 2 ( "***CONTROLE VDH***=""VDH)]

N27 MO0
OT1H crmocoOb! BEIBOAA MOTYT ObITh 10cTUTHYTHI ToJIbko Ha UNIX 1o Bepcun DP1330, Ho Ha 6a3e NT
MOJKET UCTIOIb30BATHCS CIICAYIOIMINNA METOI;

N ;" G99 [GEOTRA TRANS 1 (RO,RO,[VDH]D]™"

N ;"G99 [TEXT 1(\"LET OP --->\"")]"

N ;" G99 [TEXT 2 (\"**CONTROLE VDH***=\"" VDH)]"
N ; optstop (M10)

Eciu nBoiiHble KaBbIYKH TPEOYIOTCS B CHMBOJIE ajpeca, Toraa Heooxoaumel \\ (BoiiHas JieBast 1po0b):

define word 1D4
address letter = " (\\"* DOUBLE QUOTES "
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Tenepb Ctpykrypa Option-daiina Takas:
machine fanuc
#2
History
Option for North American Support
am 15/12/98 Ref.No. 0280 Issue 1.1
Prog.Number, Text handling, Tool data,and Date added.
am 06/01/99 Issue 1.2 (Up dated 01/02/99)

H o HHFHH

9
define word TN
address letter =" (TOOL "
address width =7
field width =2
end define
#
define word TD
address letter =" Dia. "
address width =6
field width =6
scale factor =2
end define
#
define word TR
address letter =" Tip Rad. "
address width =10
field width =5
end define
#
define word 1D2
address letter = "(PROGRAM MACHINES- "
address width =19
field width =25
end define
#
define word ID3
address letter ="(FOR-"
address width =6
field width =12
end define
#
define word 1D4
address letter ="(PART NAME-"
address width =12
field width =6
end define
#
define word ID5
address letter ="(PROGRAMMER- "
address width =13
field width =3
end define
#
define word %M
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address letter = "(DATE COMPILED :-"
address width =18
fieldwidth =2
end define
#
define word %D
address letter =" /"
address width =3
fieldwidth =2
end define
#
define word %Y
address letter =" /"
address width =3
fieldwidth =2
end define
#
define format (TD TR)
metric formats
decimal point = true
decimal places =3
leading zeros = false
trailing zeros = false
imperial formats = metric formats
end define
#
define format (N )
not permanent
end define
#
define format (1D )
address letter = "O"

end define
#
define format (M1 M2)
field width =4
end define
#

define format ( F)
imperial formats
decimal point = true
decimal places =1
end define
it
word order = (+ ID2 ID3 ID4 ID5 %M %D %Y TN TD TR)
it
define codes

spin coolantoncw = M1 13
spin coolant on ccw = M1 14
spin coolant off = M105
coolant on mist = M107
coolant on = M108
coolant on flood = M157
coolant off = M109

- 143 -



end define

#
message output = false
integer 12 =0
units = input
use progid = true
block order = true
#

define block tape start
ngn
ID JobName
ID2 PartID[7] ; EM =C
ID3 PartID[33] ; EM =C
ID4 PartID[46] ; EM =C
ID5 PartID[53] ; EM =C
"(CNC MILL LOCATION =" ; X FromX ; Y FromY ; Z FromZ ; ")"
%M Month ; %D Day ; %Y Year ;")"
N ; Xy plane ; compensation off ; absolute data ; G6 54
N ; tool number 99
end define
#
define block tool change first
end define
#
define block tool change
N ; tool number ToolNumber
N ; change tool
N ; spindle ToolSpeed[ToolNum] ; spindle on cw ; TN ToolNumber ;
TD ToolRadius[ToolNum] ; TR TipRadius[ToolNum] ; EM =C
end define
#
define block move rapid
N ; rapid ; G2 ; G3; G5; G6 ; x coord ; y coord ; z coord ; tool length ; M1 ; M2
end define
#
define block move linear
N ; linear ; G2 ; x coord ; y coord ; z coord ; tool radius ; feedrate ; M1 ; M2
end define
#
define block tape end
N ;tool number 99
N ; change tool
N ; end of tape
ngp
end define
#
end

B 3akimouenne octanoch 00eceuuTh OXJIKACHUE, YeM MBI 3aiiMeMcsi B Ypoke 3.
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ITpumep CtpykTypsl Option-daiina.

Ypok 3

Begeoenue

[Tocne Ypoxka 1, u Ypoka 2, Mbl 3aiiMeMCsl yIIPABJICHHEM OXJIAKICHUS, yMECTHAs 4acTh ¢aiiia
[IPOTrpaMMbl IPUBEAECHA HUXKE:!

T1

M6

S2400M3(TOOL 1 IS A 1/2" HOG BALL)
GOXO0YO0

G43Z3.H1

M8 ## Be13o oxnaxnenusl

M6

S2400M3(TOOL 2 IS A 1/4" CARB BALL)
GOX0YO

G43Z3.H1

M8 ## BEI30B OXJIaXKIEHUI

G0Z.5

G1Z0F30.

T99

M6

M2

%
VYmpaieHne oxJiakIeHHeM 00HcTiednBaeTCs BBOJIOM U (popmaTtom TpedyeMbIM kinreHToM. [Ipumep
npuBeCHHBIN HIKe oxBaThiBaeT ocHOBBI ON 1 OFF. (Kak y»e ObljI0 3aMeUeHO, B BBIIICYTOMSHYTOM
npumepe umeetcs: M9 — Beizos BBIKJIL. oxnaxaeHus nepen CMEHOW HHCTPYMEHTA WK TTOCJIe OKOHYaHUS
MpOrpaMMBI.

Ectb cnenyromue 4 THna ynpaBleHUs OXJIKICHUEM:

DUCT PowerMILL
APT COOLANT ON ON

APT COOLANT FLOOD FLOOD
APT COOLANT MIST MIST
APT COOLANT TAP TAP
APT COOLANT OFF OFF

(PowerMILL gepe3 " Active Tool Path Output Form - Add Coolant Command **, mo ymomr4anuio
OFF.
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! Active Toolpath Output Form EE

Tn:n:nlpathl j
File Type I Cutter Location j File bMaode I Sinale vI
COutpuit File I El

= llape Ele N ptians

flachire [WEtion Eile I =
Fradiuce nfa e T

— Output DOphions

Part M ame I

[ ritg I i vI Format I Binany vI T ool value ITip vI

— Cutfile Toolpath Options

Cycle Output W Advanced... |
£dd Coolant Command [ Coolant Type | On -

0
Load Tu:u:ull.-’-'-.s Specified vI T ool Murmber EI;;

" Cutter Compenzation

st
Length T~ [0 Radius T:[:

it | [Elmze Bl | Cloze

Crnenyet oOpatuth BHUMaHUE, 9T0o B POWerMILL BrIkITtOUeHUE OXJIOKICHUS MOKHO 00CCIICUNTh B KOHIIC
daitna 06paboTKH, HO HE PU MHOKECTBEHHOW CMEHE HHCTPYMEHTA.

MallHHHBIE KOAbl OXJIAKIECHUSI

Konawr crannapra 1SO ucnonb3yemsie 6onbmmacTBoM Cuctem UITY:

ON (Bka.) - MO8

OFF (Beiki.) - M09

MIST (ryman) - MO7

¢ FLOOD / TAP o6bruro - M08.

OnHako, eCTh Pa3HOBHIHOCTH YIIPABJICHUS OXJIAXICHHEM C TIOMOIIBIO epeonpeaeneHust B Ductpost
KOJIOB B Option-gaiine.

(IMpumeuanue: Buepenucrosiuii ' 0 " - qononHeHmue)

Crpykrypa Oxaaxaenus B Ductpost, mo yMo14aunio

Ecnu Mb1 uccnenyem Hai [ fanuc ].dmp daii, To kK 0XJIaKICHUIO OTHOCSITCS CIICAYIOIINE YaCcTH:

define word M1
address letter = "M"
end define

define word M2

address letter = "M"
end define
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define format (/G6STM1IM2LPDEHO)
address width
field width
exponent width
scale factor
tape position
print position
sign
not permanent
not modal
metric formats
leading zeros = false
trailing zeros = true
decimal point = false
decimal places = 0
imperial formats
leading zeros = false
trailing zeros =true
decimal point = false
decimal places = 0

end define

1
2
0
1
0

1

>
o
>
(¢o]

define codes
spin coolant on cw = M113
spin coolant on ccw M1 14
spin coolant off M15
coolant on mist M17
coolant on M1 8
coolant on flood M1 8
coolant off M1 9

end define

coolant output =
integer 6 =2
integer 7 =1

spindle output = (1 1 1 1)-

integer 10 =1
integer 11 =1
integer 12 =1
integer 13 =1 ( See Array Data )
CumBoutel cioB M1 M?2, ¢ onpeneneHHBIMU KOAaMu 00pabOTKH, B 3TOM Iipumepe siBisitores M1,

Cnioco0 BbI30Ba OXJIAKACHUS KOHTposMpyeTcs ciuckamu " coolant output ™ u " spindle output ™,
"integers 6, 7, u 12, 13 ™.

Jnist mpoBepky (PYHKIIMU OXJIAXKICHHsI, COBETyeM UMETh (haitn 00paboTKU C COOTBETCTBYIOLUIMMHU
PEKMMaMH.
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Kpurepuu Ductpost, no ymo14anuio

Jlna uoenmughukayuu 6v1600a Mbl M0oIHCEM COEIAMb Clledyloujue UsMeHeHUus hopmama Ko0oa,
Komopbwle ucnonwv3ytomes emecmo k00oe 1SO, u Option-ghaiin 6yoem spemenno usmenen ciedyroumum

86000M.
(DTOT METOI MOXKET UCIIOIB30BATHCS /IS OTJIAIKU OMIIUI B IPYTUX MPHIOKESHHUSIX )

define format ( M2)

field width = 4

end define

#

define codes
spin coolant on cw = M113
spin coolantonccw = M1 14
spin coolant off = M2 "SPOF"
coolant on mist = M2 "MIST"
coolant on = M2 "ON"
coolant on flood = M2 "FLD"
coolant off = M2 "OFF"

end define

CreyeT OTMETUTb, YTO B BBIIICYIOMSHYTOM IIpUMEpe MblI Hcnojb3oBaim M2 " string definitions ™
BMECTO LeJI0YHCIEHHBIX 3HAYEHHI1, C1e0BATEILHO KaBBIYKH YBEJIUYHIH MOJIEBYI0 IIUPUHY

M?2. Kpome Toro M2 ucnosnp3yeTcst Kak ONIMOHAIbHBINA HOCUTENb BO N30€KaHKE 3alIMCHU TI0 BEPX APYTHX
snadenuit M1, uro MoxkeT ObITh cieano ¢ " string definitions ™.

BhrIBOJ 110 YMOITYAHHUIO:

T1
M6
S1500M3 (TOOL 1 Dia. .394 Tip Rad. .197)
GOX.49Y.4303
G43Z1.752H1
G1F98Z71.748
G0Z1.9488
T2
M6
S1500M3 (TOOL 2 Dia. .394 Tip Rad. .197)
X.49Y.4303
G43Z1.752H2MON
G0Z1.9488
T4
M6
S1500M3 (TOOL 4 Dia. .394 Tip Rad. .197)
X.49Y.4303
G43Z1.752HAMFLD
G0Z1.9488
T5
M6
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S1500M3 (TOOL 5 Dia. .394 Tip Rad. .197)
X.49Y.4303

G43Z1.752H5MMIST

G0Z1.9488

MOFF

T99

M6

M2

%

W3 Bcero BHIEYTTOMSHYTOTO MbI MOKeM 3amMeTuTh, uTo HET Hukukoro Bei3oBa mis MacTpymenTa 1,

oxnaxaenue BKJI s UactpymenTa 2, oxnaxnaenue FLOOD i1 UHcTpyMmeHTa 4,
oxnaxnenue 7TYMAH s Mactpymenta 5, u oxnaxnaenue BbhIK/T TOJILKO B KOHIIE
MIPOTrpaMMBI.

Br13oB oxnaxknenus npu Hapezanuu pe3bosl OyaeT UTHOPUPOBATHCS, T.K. B BIBoge PM Het
oTpeieNIeHHBIX Kiroueid s Ductpost.

Oxnaxnenue BbhIKJI npu cMeHe UHCTPYMEHTA MOKET UTHOpUpOBaThest mockosbky MO6 nelicTByeT kak
BBIKII.

Meroa Onumii, Mo YMOJIYAHUIO

T.K. MaJIOBEPOSITHO MCITOJIb30BaHKe Hamu " text Strings ™ mist KOJ0B, U T.K. HEBO3MOKHO MTPOBEPUTH
MIOCJICIOBATEIBHOCTD TEKCTA IPUMEPA, BEPHEMCSI K HOPMAJILHOMY OTPEICIICHHUIO KOJOB, 32 HCKITIOYCHUEM
oxnaxaeHus: FLOOD, koropoe Oyaer nepeonpeneneHo kak M57.

define codes
coolant on flood = M1 57
end define
Tak >xe Mbl MOkeM ynanuTh 0ok "' define format ( M2 ) ', xoTopslii b1 BpEeMEHHO TOOABJICH.

B "' define block tool change "', 0oo6asum cnenyrouee:

define block tool change
if (word[29] =8 or word[29] =7 or word[29] =57)
N ; M109
end if
N ; tool number ToolNumber
N ; change tool
N ; spindle ToolSpeed[ToolNum] ; spindle on cw ; TN ToolNumber ;
TD ToolRadius[ToolNum] ; TR ToolRadius[ToolNum] ; EM =C
end define

if (popmynupoexa) mo3BOAAET HAM MMPOBEPHTD, ACHCTBUTEIHHO JIH BBI30B OXJIAXKICHHS BBITIOIHSJICS B
Havajie 00pabOTKM, U UMeeTcs Jin BeiBog BhIKJI

word[29] = M1, orpeiesieHHoe clIoBO B daitne [ control |.dmp ucnomnb3yercs it MpOBEPKH Koja
OXJTXKIICHUSI.
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If (M107 or M108 or M157) - To BeIBOgUTCI M09, eciu - , TO HE BEIBOJUTCS.
Pe3y.TIBTaT JOJI’)KCH BBITJIAACTD TAK:

T1
M6
S1500M3 (TOOL 1 Dia. .394 Tip Rad. .197)
G0X.49Y.4303
G43Z1.752H1
G1F9821.748
G0Z1.9488
T4
M6
S1500M3 (TOOL 4 Dia. .394 Tip Rad. .197)
X.49Y.4303
G4371.752HAM57  ## Beizos Oxnaxnenus Flood
G0Z1.9488
M9 ## Oxnaxnerane BBIKJI
T5
M6
S1500M3 (TOOL 5 Dia. .394 Tip Rad. .197)
X.49Y.4303
G43Z1.752H5M7  ## BrzoB Oxnaxaenue TymMaHoM.
G0Z1.9488
M9 ## Konen nporpammsl, oxnaxaenue BbIKJI
T99
M6
M2
%
DTOro BEPOSATHO JIOCTATOYHO, YTOOBI OXBATHTh OOJIBIITMHCTBO CIIy4aeB, KPOME TE€X KOTIa KIIMEHT
’KeJaeT BbI3biBaTh oxnaxaeHue ¢ Spindle ON, t.e. M13. (wmu M14).

[Ipumep HuKE pa3pelaeT 3TOT ciydait

Metoa onuyu HHnunageas miasg OxJaakieHus

Jyist 5TOTr0 HEOOXOIUMO CJIENaTh HEKOTOPBIC U3MEHEHHS B CTPYKTYPE OIMIINUN, TOCKOJIBKY BBIBOJ]
IITTUHACIS BCETIa BBI3BbIBAaET BBIBOJ VI3 B OJIOKE CMEHBI HHCTPYMEHTA.

[lepBoe nobGaBieHnE — 3TO JIBE MOCIE0BATEIIEHOCTH HITH COOTBETCTBYIOIIME IIEJIOUNCIICHHBIC 3HAUCHMUS,
qui BeiBoAa Oxnaxaenusd u llInunnens. O6e npuemieMsl, HO HCIOIb3YETCS TOJIBKO OJUH U3 ABYX
dbopmaToB.

[To ymonuanuto Bo BctpoeHHOM dUMp-ghaiiie:

integer 6 =2
integer 7 =1
integer 10 = 2
integer 11 =1
integer 12 =1
integer 13 =0
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KaK aJIbTCpHaTUuBa

coolant output=(21)
spindle output=(2110)
Bcaswte Himke 3amucu block order = true. 3atem usmenute define block tool change crepes " spindle on

cw " u BctaBTe M1 , octaBisis cienytomiee:

N ; spindle ToolSpeed[ToolNum] ; M1 ; TN ToolNumber ;
TD ToolRadius[ToolNum] ; TR TipRadius[ToolNum] ; EM =C

Ecau mb1 COXpPaHUM U MPOTCCTUPYECM U3MCHCHUS, TO O6H3,py>KI/IM, yto M3 OTCYTCTBYCT, U HUYCTO
KacaTCJIbHO BbIBOAA OXJIAXKIACHHNA HEC H3MCHHIIOCH. I.[J'If[ HCITPABJICHHA 3TOT'O MBI DOJIKHBI CACIATh

HEKOTOpBIC SBHBIC U3MEHEHHUS B CTPYKTYpe Option-daiina:

Hsmennute: define codes
spin coolantoncw = M1 13

spin coolant on ccw = M1 14

spin coolant off = M205
coolanton mist = M2 07
coolant on = M2 08
coolant on flood = M257
coolant off = M2 09

Usmenure: HOCJ’ICI{OB&T@J’IBHOCTB (I/IJ'II/I COOTBETCTBYIOIINEC LICTIOYMUCICHHBIC 3HAUCHU A

coolant output= (2 0)
spindle output= (111 1)

Nsmenute: define block tool change

W3mone3ys u3menenue if (statement) B

if (word[30] = 8 or word[30] = 7 or word[30] = 57 or word[29] = 13)

ucnonb3ys ynanenue S ToolSpeed[ToolNum] ; M1 ; u3

N ; TN ToolNumber ; TD ToolRadius[ToolNum] ; TR TipRadius[ToolNum] ; EM =C

Nzmenwure: define block move rapid
ucnonb3ys gooasnenue spindle (S) ;

N ; rapid ; G2 ; G3; G5; G6 ; x coord ; y coord ; z coord ; spindle ; M1 ; M2

9T0 JOJIZKHO IMTPOU3BOAUTH CJICI[}IIOI_HI/Iﬁ BBIBO/, ITPHU KAXKAOM BBI3OBC OXJIAXKACHUSA:

T2 M6
G54 G90 X12.446 Y10.931 S1500 M13

G43 Z44.5 H2
Gl Z44.4

OT0 He Ha rapaHTHPYyeT OTCYTCTBUE OLIMOOK, U HHOTa HEKOTOPbIC HACTPOIKH Option-daiina

HapyMIaIoT 3TO.
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