IJHIeJbCCKUM TEXHOJIOTMYEeCKMd HHCTUTYT (puiinai) gpeaepaabHOro
rocyJ1apCTBEHHOI0 OKOKETHOI0 00Pa30BaTEIbLHOI0 YUPeKICHUS
BbICILIET0 00pa30BaHMsI
«CapaToBCKMil FOCYJ1apPCTBEHHbI TeXHUYECKH YHUBEPCUTET
umenn I'arapuna 10.A.»

CUCTEMbI PASPABOTKHU YIIPABJIAIOIINX
INPOI'PAMM JJIAA DQJIEKTPO2PO3NOHHDbIX
CTAHKOB

Meroanueckue ykazaHus K PaKTUYECKUM paboTam 1o Kypcy «O0opyaoBaHue
AICKTPODHU3NUSCKUX U ICKTPOXUMHUICCKUX METOJIOB 0OPaOOTKMUY IS CTYACHTOB
HanpaBJICHUU
15.03.05 — «KOHCTPYKTOPCKO-TEXHOJIOTUYECKOE 00ECTICUeHUE
MaITUHOCTPOUTEIBHBIX TTPOU3BOICTB

OYHOM U 3204HOH opM 00yUeHHUs

urejanc 2026 r.
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OO0mue cBegeHUs1 NPOrPaMMHUPOBAHUS
3JIEKTPO3PO3MOHHOT0 000PY10BAHUSA

il

1. ITporpamMupoBaHue 31eKTPOIPOINOHHOTO 060PYI0BAHUST
B MAIIMHHBIX Koaax (kox ISO 7 bit)

B Hacrosiiee Bpemst IPOU3BOJCTBOM JJIEKTPOIPO3ZMOHHOTO 000pYI0-
BaHUs 3aHUMAIOTCS (UPMBI pas3HBIX CTpaH MUpa. Hambonee pa3BUTHIM
PBIHKOM D3-000pyaoBaHus 1o npaBy cuntaetcs Anonwms [14]. Okono



MTOJIOBHHBI BBIITYCKAEMBIX B MHPE DJIEKTPOIPO3UOHHBIX CTAHKOB INPHXO-
JUTCSL HAa 3Ty CTPaHy, IIe UX U3TOTOBICHUEM 3aHUMAIOTCS TaKue (GUPMBI,
kak FANUC, MAKINO, MITSUBISHI, HITACHI, SEIBU, Sodic.

B A3sum HapammBaioT coOOCTBEHHOE MPOM3BOACTBO (upMbl TaiiBaHs
(Sure First, MAXIMART CO u np.), Uaauu (Electronica Machine Tools
Ltd). 3aBonb! M0 MPOM3BOACTBY DD-CTAHKOB M3BECTHBIX (PHPM BO3HHKIIN
u pazBuBaroTcs B Tammanne, Mamaiizun, Kutae. B EBpone Hanbonee n3-
BectHBl ¢upmbl AGIE m CHARMILLES TECHNOLOGIES - rpymma
konnepua GEORGE FISHER (Hseiinapus), HERBERT WALTER,
INGERSOLL u ELOTHERM (I'epmanust), ONA (Mcmanwms) [3].

Kaxnas ¢pupma, Beimyckatomas 33-000pyioBaHNe, UCIIONB3YET CBOE
nporpaMMHoe oOecredeHue Ajsi NporpaMMHpoBaHusi o0paboTku. Tak,
HanpuMmep, kommanus Electronica Machine Tools Ltd mist mporpammupo-
BaHHUS CBOMX IIPOBOJIOYHO-BHIPE3HBIX AJIEKTPOIPO3HOHHBIX CTAHKOB HC-
mone3yeT mporpammuoe obecrieuenne Elcam, a kommanus Sodic Co. Ltd.
rcmonb3yer nporpaMMubiii makeT LN ASSIST. [lanasie mporpaMMHBIE
MPOAYKTHI TIPOCTHI B OCBOGHUH M TO3BOJISIOT ONEpaTopy CO3/aTh TPaeK-
TOpHUIO 00pabOTKU ¥ IPAMOTHO MOA00PATh PEXKUMBI pE3aHHsL.

Hecmotps Ha TO, 4TO Kaxknas ¢upma cTapaercsi co3aTh UHIUBHILY-
JIBHBIM TPOTPaMMHBIN MPOAYKT, B €r0 OCHOBE 3aJI0KEH CTaHAApPTHHIN
SI3BIK TTPOTPAMMHUPOBAHUS YCTPOMCTB C YUCIOBBIM MTPOTPAMMHBIM YITPaB-
neranem (UITY) — UCO 7 6utr ('OCT 20999-83). Takke 3TOT s3BIK TIPO-
rpaMMUpoBaHus Ha3biBaeTcs s3bIkoM G- u M-konoB. Kojwl ¢ aapecom G,
Ha3bIBa€MbI€ IMOJATOTOBUTEIbHBIMU (OCHOBHBIE), OMPEACIAIOT HACTPOUKY
cranka YUIIY Ha ompenenenublii Bun paboTsl. Koasr ¢ ampecom M Hazbl-
BalOTCS BCIIOMOTAaTENbHBIMU U IpeIHA3HAYEHbI A YIPaBICHUS PEXKH-
MaMu paboThI cTaHka (Tadi. 5.1).

IIporpaMma, HamucaHHas ¢ HUcIoib30BaHUEM G-Koa, UMEET JKeCT-
Kyl0 CTpYKTypy. Bce xoMaHnmpel ynpaBieHus: 0ObEJUHSAIOTCS B Kalpbl —
TPYMIIBI, COCTOSAIINE W3 OJHON wim Oonee komann. Kanp 3aBeprmaercs
cumBosioMm niepeBoga ctpoku (CR/LF) m mmeeT HOMEp, 32 UCKIIOUCHUEM
MEepBOro Kajpa mporpaMMbl U KOMMeHTapueB. IIepBblil (a B HEKOTOPBIX
CiTy4asx emé M MOCISIHII) Kaap COMEPKUT TOIHKO OJMH CUMBOI — «%0».
3aBepmaercs mporpamma komanmod MO2 wmmm M30. KommeHntapuu
K IpOrpaMMe pa3MeIIaloTcsl B KPYTJIBIX CKOOKax, Kak Mociie MporpaMM-
HBIX KOJIOB, TaK U B OTIEIBHOM KaJIpe.



Tabnuma 1

[NOATOTOBUTEJIBHBIE (OCHOBHBIE) ®YHKIINN
I'OCT 20999-83

GO0 BricTpoe no3unmoHupoBanue
GO1 JluneitHast MHTEPHOISIIHS
G02 KpyroBasi HHTEpIOJISAIMS — 110 YACOBOM CTpeNKe
GO03 Kpyrosast HHTepnoJIsIUs — IPOTUB YACOBOH CTPEIKU
G04 [Tay3a
G06 [TapaGosanyeckasi HHTEPIOJISLIHUS
GO08 Pasron
G09 TopMmoskeHue
G17-G19  |BpiOOp III0CKOCTH
G41 Koppekius Ha pazmMep HHCTpYMEHTA — JieBast
G42 Koppexkius Ha pazMep HHCTpYMEHTa — IIpaBast
G43 Koppekius Ha MoyioskeHHe HHCTPYMEHTA — MOJIOKUTENbHAs
G44 Koppexkiys Ha MoJI0’KeHHEe HHCTPYMEHTA — OTPHUIIATENIbHAS
G53 OTMeHa 33JaHHOTO CMEILECHUS
G54-G59  |3amaHHOE cMelIeHUE
G80 OTMeHa NOCTOSHHOTO IUKJIA
G81-G89  |ITocTOSIHHBIE IIUKJIBI
G90 AOCOIIOTHBIN pa3mep
Go1 Pa3zmep B npupaieHusax
G92 YcraHoBKa a0COJIIOTHBIX HAKOIMTEINIEH MOJI0KEHHS
G93 CkopocTb nojauu B QyHKIMHU, 00paTHOH BpeMEHU
G96 ITocTosiHHAst CKOPOCTh Pe3aHUs
G97 O00pOTH B MUHYTY
BCIIOMOI'ATEJIbHBIE ®YHKIIMN
I'OCT 20999-83
MO0 ITporpamMMupyeMblil OCTAHOB
MO1 OcTaHOB ¢ MOATBEPKIECHUEM
MO02 Konen nporpaMmsl
MO3 Bpamenue mnuHaens o 4acoBOH CTpeIKe
MO04 Bpanienue mnuHaess IpOTHB YaCOBOW CTPESIKU
MO5 OcCTaHOB IIIUHACIA
MO06 CMeHa MHCTpyMEHTa
MO7 Bxmrouenne oxnaxmenus No2
MO8 Bxutouenue oxnaxaenus Nel
M09 OTKIIOUEHNE OXJIAXKACHUS
M10 3axkum
Mil1 Pazxum




Oxonyanue 1abmn . 1

M19 OCTaHOB IIIMHJEIS B 33JaHHON TO3HITUI
M30 Konen nadopmarun

M49 OTMeHa pydHOI KOPPEKIINH

M59 ITocTosiHHAS CKOPOCTH IMAHICIIS

Topsimok KoMaHa B KaJpe CTPOro He OroBapUBAETCS, HO TPAAUIIHOHHO
MPEATONAraeTCsl, YTO MEPBhIMU YKa3bIBAIOTCS MOIIOTOBUTEIBHbBIC KOMAH/IBI,
(HampuMep, BBIOOP pabouell TUIOCKOCTH), 3aTeM KOMaHIbl MEPEeMEIICHHS,
3aTeM BhIOOpa PEKUMOB 00paOOTKHU U TEXHOIOTHUECKHIE KOMaH/IBIL.

IoarporpamMmer MOTYT OBITH OTHCaHbI Mociie Komauasl M02, Ho 1o M30.

[TonnmaHue ympaBIsitoeil KOMaH/AbI, 3aMCAHHON B MAaIIMHHBIX KO-
naX, SABIISIETCS HEOOXOAMMBIM YCIIOBHEM JUJIS CIIEIHANCTa, paboTaroIero
¢ UITY-o6opymoBanueM. 3Has SI3bIK TPOTPAMMHUPOBAHUS, OTIEPATOP C JIET-
KOCTBIO MO’KET COCTaBUTH YIIPABJIAIONIYIO MPOTPaMMy HEMOCPEICTBEHHO
Ha CaMOM CTaHKE B PEXKHME PYYHOTO MPOrPaMMHPOBAHUS, a TaAKXKE BbI-
SIBUTH OIMOKY B YK€ HAITUCAHHOM MPpOrpaMMe, €CITi TaKOBBI UMEIOTCSI.

PaccmoTpumM mporpaMMupoBaHue MPOIIUBKH MPSIMOYTOIHHON MOJIOC-
TH pazmepoM 15x15 u rimy6unoit 17,5 mm B cranpHO# 3arotoBke [3]. Hle-
pOXOBaTOCTh MOBEepXHOCTH Ra = 0,4 MKM, IOMyCKH Ha pa3Mep CBOOOI-
Hble. J{71s1 paboThl IpUMEHSIETCS MEIHBIA 3JIEKTPOJ] C KOPPEKLUEH Ha CTO-
pony 0,180 MM, T.e. pazmepom 14,64x14,64 mm. [IporpamMmma MOXKET HMETh
cnexytomui Bua (puc. 1):

N1 G54 — ycranaBnuBaeTcsl MpUHATAS B JaHHOW omepanuu 0a3oBas

cucTeMa KOOpAWHAT;
N2 G90 — npunnmMaetcst abCoOTHAS CHCTEMa OTCUETa;

N3 G92 GO0 X0 YO Z100.000 — xomom G92 u xoopaunatamu X, Y,
7. yKa3bIBAIOTCS KOOPAWHATHI HYJISl pOorpaMMEl, U 1o koMmanae GO0 «yc-
KOPEHHBINA XOJ» AJEKTPOJ IEHTPAIbHON TOYKOW YCTaHABIMBAETCS B HOJIb
MPOrPaMMBIL;

N4 G00 Z30.000 — Ha yckopeHHOH mojaue 3JIeKTPOA MO3UIMOHUPY-
eTCsl B TOUKY | Havaja mepBoro 1mukia oopaboTKu;

N5 G24 Z+ — xaapom 5 3aaercs KOMaHAa Ha NEPUOJUIECKUE BBIBO-
IIBI DJIEKTpo/Ia u3 oOpabareiBaeMoil miockoctr (kom G24 ykasbIBaeT Ha-
MpaBJICHUS BBIBOJIA M OCH), T.C. KOMaHJa Ha TaK Ha3bIBACMYIO pejiakca-
IUI0 — BO3BPATHO-MOCTYNATEIbHBIC JBIKECHUS 3JICKTPOAA; 3TO HEOOXO-
JIUMO JUTS yIAJICHUS TIIaMa BO BpeMs 00paOOTKH | IS € CTaOwIn3aluig;
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Puc. 1. Cxema nporpaMMHpOBaHHMS IIPOIINBKH OTBEPCTHS
B CTaJIbHOM 3arOTOBKE MEIHBIM 3JIEKTPOIOM

N6 C16 GO1 Z17.000 — yka3eiBaetcs kox (C16) ycioBuii 00paboTKH,
Koz Oepercs U3 TaONHUIIbL, T/I€ BXOJHBIMU JAHHBIMH SBISIOTCS MaTepHUaIbl
AJIEKTPOJIa ¥ 3arOTOBKH, TITyOWHA MPOITUBKHY, TUIOMIA/h (B IIaHe) oOpada-
THIBAEMOM TIOJIOCTH, 3aJIaHHAS [IEPOXOBATOCTh, KOJMYECTBO 3JIEKTPOIOB,
3ajjaBaeMasl BeJIMYMHA (B POIIEHTAX ) U3HOCA DIIEKTPOJIA U JIP.; BHIXO/IHBIC
JTAHHBIC — PEKUMBI 00Pa0OTKH: MEXKINEKTPOIHBIN 3a30D, NEKTPUUCCKUC
napaMeTphbl — HampsKEHHUE, TOK, XapaKTep UMITYJIbCOB, CKOPOCTh TOJaun
anexrpoa; no komanne GOl — paboumii XoJ — BKIIOYAETCS T€HEPATOp
W HaYMHAeTCs mporecc 00padOTKU B COOTBETCTBHUHU C PEKUMAaMH, ONpee-
neHHbIMU KoztoM C16; mo komane kaapa N6 OyaeT mpolmra nojaocTh 10
Z = 0,5 mm (rmyOunoi#t 17 MM); Ha4anbHBIA MEPUOJT OTIEpallii KOHTPOJIHU-
pyercs paboYyMM-0IIepaTOPOM Ha CTaOMILHOCTh TPOIIeCCca;

N7 C17 GO1 Z0.250 — BBoauTCst HOBBIN pexkuM kogom C17, ocyie-
CTBIISIETCS MIPOIIUBKA MOJIOCTH 110 BBICOTHI Z = 0,250 MM, T.€. OCTaBIsIeTCS
MIPUITYCK 10 BbIcoTe, paBHbI 0,250 MM;

N8 C14 GO1 Z0.12 — obpabotka g0 mpuirycka no Beicote 0,050 Mm
Ha pexume C12, 6onee msarkom, yem C17;



N9 C12 GO1 Z0.050 — obpaboTka o npumycka mo Beicote 0,050 MM
Ha pexume C12, 6onee msarkom, uem C14;

N10 C10 GO1 Z0.020 — 3aBepiieHrue 00pabOTKU MOJIOCTH IO BBICOTE
(B pa3mep ceuenus anektpona) Ha pexxume C10, KOTOpBI onmpeAen i mpu-
MepHbii MO3 Ha nocneHel 06padboTke kak 20 MKM; oTcroza ykazaHue B Y11
Ha MO3UIIMOHUPOBAHUE AIIEKTPOo/a B TOUKY 10 ocH Z = 0,020 mm;

N11 C23 GO1 KO1111 L.100 Z0.150 — xanpom N11 BBoautcs xon C23,
OTIpeNIeNSIONINI TIepBbIe PEKUMBI OpOUTAIBHON 00pabOTKH, KOTOpask HEOO-
XozuMa Juist 00pa3oBaHus KOHTYpa KBapaTa B 3aJlaHHbIA pazmep 15x15 mm;
komoM GOl BBOmUTCS B JCHCTBHE OpOMTAIBHOE JBWIKCHHE DJICKTPOAA IO
cxeMe (rmoanporpamme), orpeaeneHHoi kogom K01111; mo axpecy L B kanpe
3aj1aeTcs BEIMYMHA CMEIICHUS LICHTPa JJIEKTPOJa MPH 00pabOTKe noonpo-
epammel, B fanaoM npumepe 100 mxm (0,1 Mm); 0OpaboTka moAIporpaMMBbl
Ha pexxuMe C23 BefeTcsl ¢ pactosIoKeHueM tekTpoa mo ocu Z = 0,150 MM
(Ha HEKOTOPOM PacCTOSHUU OT 0OpPabOTaHHOTO JTHA);

N12 C24 GO1 KO1111 L130 Z0.100 — xagpom N12 BBenen Oomee
MATKHR peskum (kox C24), 6onpumii Xxoa npu 00paboTKe TOANPOrpPaMMEI
(L = 130 mxM) u MeHbIIas BeicoTa o ocu Z (paBHas 0,100 Mm);

NI13 C25 GO1 KO1111 L130 Z0.050 — 3aBepiienue oOpabOTKU Ha
MSTKOM pEXHME, ONPEAEICHHOM B YCIOBUSX 00paboTku komom C25,
rmoamporpamma KO1111 orpaborana ¢ xomom B 150 Mxm (L = 150) Ha BHI-
core mo ocu Z = 0,050 mMm; momocte oOpaboTaHa B pa3Mep KBajapara
15 MM, 3TOT pasmep (YCIOBHO) MOXKET OBITh MPEACTABIEH: pa3Mep dIeK-
Tpoga 14,64 MM 1uIROC XOIBI TOAIporpamMmbl B Kaape 13 (2x150 mxwm)
wroc BeposatHed M3 (2x30 Mm), T.e. 14,640 + 0,300 + 0,060;

N14 LO — otMeHa NOAIpOrpaMMBbl;

N15 G00 Z100.000 — Bo3Bpar 3JIeKTpoaa Ha YCKOPEHHOM XOAY B HC-
XOZIHYIO TOUKY;

N16 M02 — koHeIT TporpaMMEl.

2. IIporpaMMupoBaHue MPOBOJIOYHO-BbIPE3HBIX
3JIEKTPOIPO3UOHHBIX CTAHKOB

[IporpaMMHIpoBaHHE CTAHKOB MOYKET OCYILIECTBIISITHCS ABYMsI CIIOCOOAMH:
— pa3pa0oTKa ympaBJIsIOIIEd HNPOrpaMMbl HEIOCPEACTBEHHO Ha Ca-
MOM CTaHKE B pEXHUME PYIHOro nporpammuposanusi MDI;



— pa3paboTKa ympaBIsFOLICH MPOrpaMMbl IPU HOMOIIH CIELHATBHON
CHUCTEMBI TPOCKTHPOBAHHMS Ha yIAJICHHOM KOMIIBIOTEPE C e¢ JajbHenIei
3arpy3Kkoi B OydepHyro namsTh CTaHKa.

2.1. Ilpozpammuposanue npo6o10UHO-8bIPEIHBIX IJIEKMPOIPO3UOHHBIX
cmankoe 6 MDI-pescume

PaccmoTpuM pydHOEe MpOorpaMMHpPOBaHHE IPOBOJOYHO-BBIPE3HBIX
3JIEKTPO3IPO3NOHHBIX CTAaHKOB Ha mpuMepe craHkoB ¢upmbl Electronica
Machine Tools Ltd.

IIporpammupoBanue B MDI-pexxumMe NpoucXOOUT IMyTeM 3aJaHUs
HaYaJbHBIX U KOHEYHBIX KOOPAMHAT MepeMEIeHHUs EKTPoa B OTAEIHHO
B3sITOM Kajape. IIpu oOxome KpyroBoro KOHTypa MOMHMO KoopauHat X
u Y HeoOX0IUMO YKa3aThb KOOPAMHATHI LIEHTpa OKpyxHocTH [, J (mapa-
METpBl MHTEpIOIIIuK). Pexxum uHTEpnonmsimuu ob6o3HavaeTcs OyKBaMmu:
C — xpyroBast HHTepHOIAIMS U L — muHeiHas untepnossnus. [Ipu xpyro-
BOI MHTEPNONSILINAY, TOMUMO 3aJIaHUs] KOOPJIMHAT NTepEMEIIEHNS U [IEHTpa
OKpY>KHOCTH, HE00X0IMMO yKa3aTh HampasiieHHe oOxoxa. Hampasnenue
KpYTrOBOW WHTEPHOJSAINH 3amaercs komaHgamu C — 00X0f 1Mo 9acoBOU
crpenke u CC — 00X0J1 IPOTUB YaCOBOM CTPEITKH.

Takum o00pa3oM, OpU NPOrPAMMHPOBAHHH DIEKTPOIPO3UOHHOTO
cranka ¢upmsl Electronica B MDI-pexxume He0OX0IUMOCTD B HCIIONIB30-

BaHUHM KaKOTO-THOO CHEenHalIbHOTO 0y 2 50
KoJa OTcyTcTByeT. Omepartopy He-

00X0MMO JIMIIIh BBECTH KOOPIUHA- / J
Tbl X-Y B WHKPEMEHTHOM PEXUME P

BMECTE C THIIOM UHTEPIIOJIALHH. (/N

Ha puc. 5.2 noka3zan npumep
MIPOrPaMMHUPOBAHUS MPSIMOITUHEH-
HOro KOHTYpa B MDI-pexume.

Coznanue broka Nel mpencraBneno B Tabi. 2 u Ha puc. 3.

Puc. 2. IIporpamMmupoBaHue
IPSAMOJIMHEHHOTO KOHTYypa

Tabnuma 2
Ne Haxars Ha skpane Baectu
1 BHugy skpana BeicBeunBaercss BN. 01 ma yncioBoi
Knasuma Prog
Howmep 6iioka ykaseisaer 000 KJIaBHaType
2 Koasmma Next Bnu3y skpana BeicBeunBaercsi XE 000.000
(KoHEeUHasi TOUKa B HanpaBlIeHUH X)




OxoHuaHue Tabm. 5.2

BHu3y skpana BeicBeunBaercsi YE 005.000

Knasuma Next
(KOHEYHas TOYKa B HaIpaBJiIeHUH Y)

BHuzy skpana BeicBeunBaercs M. | Bribepute 'L, T.€.

KnaBumra Next S
TTosiBiseTcst coobmenue L JIMHENHBIN PEKUM

Knasuma Next | BHusy skpaHna BeicBeunBaercs BN 02

PROGRAM STATUS

Nlelc]
0001 CYCLE
000.000
005.000
L
000 .000

TAPER

000 .000

Puc. 3. Co3znanue 6ioka Nel

Bbiiok Ne2 (puc. 4).

BBoautcs B npogomkenue. IIpoueaypa ta e, 4TO BBIILIE.
XE: 005.000

YE: 000.000
M: L
BN: 03

PROGRAM STATUS

JOG
0002 CYCLE
005. 000
000 000 TAPER
L
000,000

v

&1 2 ) [F] <] ¢

000 .000

Puc. 4. Coznanue 6:10Kka Ne2

10




Bbiok Ne3 (puc. 5)
XE: 000.000

YE: -005.00
M: L
BN: 04

PROGRAM

BN 0003

X 000.000
Y -005.000
M L

000 .000

I
J 000 .000
DN
SIN

Puc. 5. Co3nanue 610Ka Ne3

brok Ne4 (puc. 6)
XE: -005.00

YE: 000.00
M: L
BN: 04

PROGRAM

0004
-005.000
000 . 000
L
000 . 000

000 . 000

STATUS

JOG
CYCLE

TAPER
FUNC

BLOCKS
STARTBLOCK
END BLOCK
CURRENT BL O

STATUS

JOG
CYCLE

TAPER
FUNC

BLOCKS
START BLOCK
END BLOCK :
CURRENT BLOCK_:

MicSpeed : 6.8

Puc. 6. Co3nanue 610ka Ned

HERREGEE

I
[=
e}

=}

O
-

3 ] [ F| 8 8

11



[ 3aBepIieHus mporpaMMbl HE00X0AUMO HaxkaTh KinaBuiry «NEXT».

ITocne co3manmst yrpaBisiomieil mporpaMMel €¢ HeOOXOAMMO coXpa-
HUTH B Oy(pepHyIO MaMsITh CTaHKa, ITOCJIC 3TOTO MOXHO TPUCTyHaTh K 00-
paboTke.

2.2, Ilpozpammuposanue npoeoi0UHO-BbIPEIHBIX
INEKMPOIPOZUOHHBIX CHIAHKOE NPU HOMOU4U
cucmemul npoexkmuposanusn Elcam

Elcam - 310 cucrema mporpammuoro obecrneuennsst CAD/CAM, xo-
TOpast UCIIOJIB3YETCS IS CO3/IaHUs YIPABISIONIMX MMPOTPaMM ISl TPOBO-
JIOYHO-BBIPE3HOTO 3JIEKTPO3po3roHHOT0 obopynoBanus ¢ UIIY. lannas
CHCTEeMa UCHOJB3yeTCs COBMECTHO co ctaHkamu ¢upmsbl Electronica Ma-
chine Tools Ltd.

Cucrema mporpammHoro obecriedeHusi Elcam mo3BossieT cipoeKTH-
pOBaTh U OTPENAKTHPOBATh MPOoduiIs 00padaTeiBa€MOil eTau, 1Mo KOTo-
poMy HeoO0X0oaUMO MpoBecTH 00pabOTKY Ha CTaHKE, M CO3J]aTh COOTBETCT-
BYIOIIYIO JAHHOMY TPOQHITIO YIPABISIONIYIO IPOTPaMMY .

Cucrema npoextupoBanus Elcam (puc. 7) mo cBoel CTpyKType u
MPUHIUITY pabOTHl HAMOMHHAET CHCTeMy TpoekTupoBanus AutoCad.
[Ipodmis obpabaTeIBacMO AT CO3MAaETCA MPH ITOMOINNA TaKHUX dJie-
MEHTOB, KaK TOYKH, JIMHUH, OTPE3KH, OKPYKHOCTH M 1nyru. Co3maHHBIN
rpadugeckuii 00BEKT MOXKHO OTPEIAKTHPOBATH C MTOMOINBI0 KOMaH/, KO-
TOpbIE BCTPEUAIOTCS B OO0 CUCTEME MPOEKTHPOBAHUS, TaKuX Kak Trim,
Fillet, Extend u T.11.

Cucrema Elcam mo3BomisieT pacno3HaBaTh 4YepTeXH, COXpPaHEHHBIC
B (hopmarte ¢aitnoB dxf, 9To maeT BO3MOKHOCTH CO3AaBaTh MPO(HIE e-
TaJy TIPH TIOMOIIN JTF0O0T0 TpaduIecKoro peaakTopa.

ITpumep cripoekTrpoBaHHOTO Npoduis 00padbaTeIBaeMON AETATH B
cucreme Elcam npexacrasien Ha puc. 8.

Cosznanvie mpoduiIst eTamu «CKo0a» COCTOUT U3 CISAYIOIHMX 3TAIOB!

1. C ucnonp3oBaHreM (QYHKIHH CO3IaHUSA OKPY>KHOCTH I10 3aJaHHBIM
3HAUEHMSIM IIEHTpa U paauyca (center point, radius) B MeHto Draw co3zga-
etcst okpyxkHocTh C1 ¢ niertpoM B Touke (0, 0) u paguycom 50 Mm.

2. AnanoruuHo 3tamy 1 co3gaercst okpyx HocTh C2 ¢ IEHTPOM B TOY-
ke (0,0) u paguycom 71 MM.
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Edii Misw [Draw Modify Drarsform Coonect HeProg  Uhiliss  Setbngs Help
| DS m| | S g5 @]z e <ol |ola|s]o|a]e
o I e 0 o e YRR =1 o T A L R B E TR e P S|

Toolbar2 Toolbarl

Toolhar3

Status Bar Command Area

Ready H=EE 114 Y=-22.705 N LEYER

Puc. 7. Bun pabodero okHa crcteMsbl mpoektupoBanust Elcam

| ANTICLOCWISE

R3x2NOS

R5x2NOS

~—5
Puc. 8. [Ipoduie gerann «cko6a», BEIIOJIHEHHBIH B

cucteMe poektupoBanust Elcam
(0OpaboTKa MPOTHB YaCOBOM CTPEIIKH)
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3. AnanoruuHo stany 1 u 3tamy 2 co3zgaercsi okpy>kHOCTh C3 ¢ LeH-
TpoM B Touke (-5, 0) u paguycom 40 MM.

4. C ucnonp3oBaHreM (YHKIWW CO3AAHUS JTMHHUH 110 3aJJaHHOH KOOp-
nuHate u yriry (through point and angle) B menro Draw, co3maercst auHUS
L1, nmpoxoasmias yepe3 Touky (0,0) mox yrimom 0°.

5. AnayorudHo 3Tamy 5 co3zmarotcs JmHE L2 u L3, pacmonoxeHHbIe
napayuieNsHo JinHuH L1 v Ha paccTosHIH OT Hee Ha 7 MM ¢ 00€HUX CTOPOH.

6. AHajoru4Ho 3tamy 5 co3marorcs guHUU L4, L5 ¢ xoppekmmei
27,5 MM 110 00€MM CTOPOHAM TI0 OTHOIIEHHUO K TUHUU L1.

Ha puc. 9 mpencraBieHo rpadudeckoe 0TOOpaKeHNE 3TAMOB CO3-
nmauus npoduis ¢ 1 mo 6.

Puc. 9. I'padmdeckoe oToOpaXkeHUE 3TAMOB Co3MaHus Ipoduist ¢ 1 mo 6

7. HNonk3ysice komangoi Trim, B merro Modify, HeoOxonumo yna-
JIUTH JIMITHUE 3JIEMEHTHI C IENBI0 TOTYUYSHHsI COOTBETCTBYIOIIETO rpadu-
YEeCKOT0 N300paskeHnst TpoQuIIs.

8. IMonb3ysick komanmgoii Fillet, B meHto Modify, HeoOxomumo BcTa-
BUTbH 3aKPYIJICHHUE C PAIUyCcoM 3 MM MeEXIy npsiMoil L4 u okpyXHOCTBIO
C1, a raxxe npsimoit L5 u okpyxuocteio C1.

9. AHanoruyHo 3Tamy 8 HEoOXOAMMO BCTaBUTh 3aKPYIJICHHE C pa-
TUYCOM 5 MM MeXAy oKpyxkHocThio C2 1 npsimoii L4, a Taxxe OKpy»KHO-
cteio C2 u nmpsimoit 8.

10. Ilo aHamoruu ¢ 3TanamMu 8 U 9 HEOOXOAMMO BCTABHThH 3aKPYTJic-
Hue mexay C2 u L2, C2 u L3 ¢ paguycom 2 Mmm.
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I'padraeckoe oToOpakernue 3tamnos ¢ 7 o 10 nmpencrasieHo Ha puc. 10.

Ji manpHERIero co3aanus TPAeKTOPUH JBIDKEHHSI JIEKTPOIa MHCT-
PyYMEHTa HEOOXOAUMO K TpaduIecKoMy OTOOPaKEHHIO TPOQHIIST 3aTOTOBKH
N00aBHUTH TPSMOJNMHEHHBIM yYacTOK, IO KOTOpOMY OyIeT MPOMCXOIHTH
Bpe3aHHe JNIEeKTponaa B aeranb. s 3Toro Tpedyercss BBITIONHUTH Pa3phiB
okpyxHoctH Cl B Touke mepeceuenus Cl ¢ L1 (dbyakmus Blow B MeHIo
Modify). Jlanee ciemyer MpoBECTH OTPE30K OT TOUKH ¢ KoopauHaTtaMu (55;
0) no Touku nepeceuenus C1 u L1 (puc. 5.11).

Puc. 10. I'padmrueckoe Puc. 11. Ilpoduns neramm,
0TOOpaKEHHE ITAIOB MIOJITOTOBJICHHBII
co3manus npodus ¢ 7 mo 10 JUISL CO3/IaHMSI TPACKTOPHH JIBHYKCHHS

[Tocite mpoekTupoBanus NpodUiIs AeTaId HEOOXOAMMO Ipeodpas3o-
BaTh €T0 B TPACKTOPHIO IBIKEHHUS AJIEKTPO/Ia HHCTPYMEHTA.

[Ipu co3maHuM TpaeKTOPWUHU IBMKEHUS HEOOXOTUMO YUHUTHIBATh TPU
OCHOBHBIX MOMEHTA:

1. Pacionoxenne HadaJibHOM TOoUukH (start point — SP, cm. puc. 7)
TPaeKTOPHH.

CrapToBasi TOUKa OJKHA OBITh YCTAHOBJIEHA TAKUM 00pa3oM, YTOOBI
ANEKTPOJI-MHCTPYMEHT MOT JIETKO 0a3MpOBAaThCS OTHOCHTEIBHO Hee. Tak-
K€ HAYaJIbHYI0 TOYKY HEOOXOTMMO YCTaHABJIMBATH HE Ha mpoduie nera-
JM, KOTOPBI HE0OX0aMMO OyZAeT BbIpe3aTh, a Ha HEKOTOPOM PACCTOSTHUU
ot Hero. Ha pumc. 11 craproBas Todka CMelIeHa OT 00padaThIBAEMOTO
podIs IeTaind Ha S MM B uMeeT koopauHarty (55; 0). Kak mpaBuiio, 3To
JieTaeTcs JAJIsl TOTO, YTOOBI AIEKTPOJ CMOT BPe3aThes B JIETalb U Ha yCTa-
HOBJICHHOM PE&XHME HadaTh 00paboTKy.
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2. Pacionosxenne KOHEYHOU TOYKH TpaekTopuu (end point).

HenpaBunbsHoe pacnonokeHne KOHEYHOH TOYKU TPAEKTOPUHU MOXKET
MOBJIMATH Ha BO3HHWKHOBEHHE I10/Ipe3a OCHOBHOT'O KOHTYpa 3JIEKTPOIOM
MHCTPYMEHTOM IIPH €T0 BBIXOJIE U3 30HBI pEe3aHuUsI.

3. Onpenenenne koppeknuu Ha mpoBoioky (OFFSET).

Koppekius Ha mpoBosioKy cuntaercst paBHoi 0,5 X nuameTp mpoBo-
JI0KH + miepepe3. Koppekiys Ha mpOBOJIOKY MOXKET OBITh TOJOXKHUTEIHHON
(BneBo — G41) unm otpunarensHoit (BrpaBo — G42) B 3aBUCUMOCTH OT
HaIpaBJeHUs ABMKCHUS U OT TOTO, HAXOAUTCS JIM MIPOBOJIOKA BHYTPU WU
cHapyx#u npoduis (puc. 5.12).

SP SP
Bn : \ B
paBo | \ neBo
__9_ L _©_
—— = T——— -
Bnpaso | ll Biieo
o 1 | o
Sp SP

Puc. 12. Koppexk1us Ha IpOBOJIOKY

s monmy4yeHrs: TOUHOTO 3HAYEHHUs Mepepe3a Ha OMBITHOM obpasie
HE0OXOMIMO BBIMIOJHUTH MPOOHBIN Pe3 Ha TEX K€ PEKUMAaX, Ha KOTOPHIX
OyJeT OCyIIeCTBIATHCS YUCTOBasE 00paboTKa.

TpaexTopust 00pabOTKH CO3aeTCsl TIPU MOMOIIN (PYHKIMH CO3/JaHUS
tpackTopuu (Path) B mento Connect. JlanHas (hyHKIUS O3BOJISET PacIio-
3HaTh CHPOCKTUPOBAHHBIM NpPOQWIb 3arOTOBKM M Mpeo0pa3oBaTb €ro
B TPACKTOPHUIO IBMKCHUS JIs JIEKTPOJa-UHCTPYMEHTA.

ITo 3amaHHOlN TPaeKTOPUU NBHIKEHUS AJIEKTPOJIa MHCTPYMEHTA CHUC-
TeMa npoektupoBanus Elcam co3zpmaer ynpasistoniyro nporpammy (VYII)
JUTSL IPOBOJIOYHO-BBIPE3HOTO JIEKTPO3PO3HOHHOTO CTAHKA.
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Cosznanue yIpassiolield IporpaMMbl IPOUCXOIUT MPH ITOMOIIH
IMaJoroBOTO OKHa (puc. 13).

NCOUT #

T =
Al I j [ Farwerd - Reverse Dyl Time e
Proguam Tille | S
i 13. 528, 1| I~ CRK - Compensalan —— - Dinensin -
Type of Machire | LaCuei =| T awr = Luit = i
Me of Trim Cuits o [T 5l Stert 20 © Right ~ Inch
™ Piog 24t — 4L
¥ B0i) Ecads Faiting Data s
~Machining Sequence iu il
] Length (] Clslare
Iq ough _'_J - DJ Trire _'J -}fl _'_]
" GiNo Ofi® 2Hi  Taper Ecode Skip MO I': E“fﬂ'ﬂﬁﬁc Feb
Rouch [0133  [10 I fimzin T Ew 5
||- Deepth of Cut
ton Jove o [ iz - Pk A
l‘l R1719 in Aeledbion 3 Cleararcs for Coreless
[Clearance Mashinng
|pes sided ||= Start Hole Ciametes
ID I._ El Aingle los Corsless Machining

Owerlap

I__ | Tape: Daa
: Argle [0 (= Left
FioganHL, [ e Fight
I Comer winding Radius
= Alslechs
6 Euchudivg star - endlblbichs
I~ Tangertial Enty and Ext
’TI L | Fadis I-J

Puc. 13. InanoroBoe okHO

B nuanoroBom okHe O0TOOpakaloTcs TaKWe JaHHBIC, KaKk: HOMeEp Mpo-
rpaMMebl (program number); Ha3BaHue nporpaMmel (program Title); Bemn-
yiHa Koppekiuuu (offset); mHanpaBnenue xoppekunu (compensation direc-
tion), BBoa E-koznoB (Entry E code) u ap.

E-xon conepsxut B ceGe AaHHBIE 110 ONTHMAJIbHBIM PEKUMaM PE3aHHs
HCXOZs U3 3aJaHHbIX YCIOBUM (MaTrepuall 3ar0TOBKH, MaTepuall 3IEKTPOIa,
TOJIINHA 3arOTOBKU U T.J.). I Ka’kKA0ro 3aaHHOrO YCJIOBUSL 00pabOTKH
cucrema rpoextrpoBanus Elcam monoupaer Homep E-xona (puc. 14).

ITocne BBOAAa HEOOXOAMMBIX JAHHBIX YNPaBIISAIONIAs NIPOrpamMMa Co-
XpaHsAeTCs] Ha BHEIIHUN HOCUTENb U MOXKET OBITh 3arpy’keHa B CTaHOK.

Jlng penakTHpOBaHUsA CO3/IaHHBIX YIPABISIONINX POTpaMM B CUCTe-
Mme Elcam nmeercst BcnomoratenbHbIi peskum WEdit (puc. 15).
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Select E-Code i |

Techralogy Use:
‘wire hatenal Wiz Thickness [mr Job Mateial Job Thicknzss [mm) Pubse
010 1 -
015 STEEL[HCHC] 3 STD.-AE
020 CARRIDE 10 SUBMERGE ST0.-DC
COFFER a0 SUBMERGE STD.-AE
030 ALUIMIMILM bt
Cancel ‘
Edt Ecode Table i x|
ECD FILE WIFE It WORK ]
FILE MAME : 153.ecd WAHE WATERML .  BRASEEORT) WwFIE FIE CE EFlaL STEEL (DHNS)
MACHIME: UiaCu-f | WIRE THICKNESS: 0.25 | _ WIORKPECE THICKNESS X |
Ecode oW OFF P VP WP WF WT 5V 5F CRE ODL OCk GOFFSET Aa Firnan Spead
AECD141E142F1+3
Singo Q. A -
E
C
Mk Cues g
Ind
Id

dh

it
Eniny

cooooconcall

ECODE TOW TOFF P YF WP WF
[0 ([ifzs1 s [iz [ fofis fo o~
2 Ra Fiman Spoed -
j {2530 j5~32 [s5E1 l Swve I Pt | Apely | e

Puc. 14. Bribop E-xomoB

wEWEDIT - Emt0011 we
Eilb Edt “iow MCP Sehp Seid Holp

D[z leaa]a] s Fwlwhr o = (s @we] no™ e ]

| 2.5.2005, 02:15:47

G71

GY

Gz'?

GAD

GE0

40

G785

:Wire Compensanon Defintions
D10

E3033

#1.0 Cavivy=1 RoughCut
GO=50 Y0 230 U0V
L]

G4t D0 :D0-0

Gl %39 Y0

E3033

GA1 01 :01=0

(G2 25,201 796 -2 L7 J0
(G1 X9.797959 ¥-2 {5 =
G2 8.880316 -4 507825 |-9.797959 J2 il 3

[Lire Ne H-10256 ¥-50799 [Totallines 66 Pathlength S7E54E

7

Puc. 15. Pexxum penaxrupoanus WEdit
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Pexxum WEdit MoxeT OBITH UCIIONB30BAH IJISI CO3JAHMUS, 3arpy3KH,
penaktupoBanus YII, a Takxke mist ee rpad)uueckoro 0TOOpaKeHUs mepe
TeM, Kak OyzeT BhIoIHEeHa 00paboTka Ha cranke ¢ UITY.

5.2.3. Ilpozpammuposanue npo6onoUHO-8bIPE3HbIX
IEKMPOIPOIUOHHBIX CHIAHKOB NPU ROMOULU
cucmemul npoekmuposanus « Texmpan»

Cucrema mpegHazHadyeHa Ui aBTOMATH3UPOBAHHOW IOATOTOBKU
YIPABISAIONINX MporpaMM D3O MPOBOJIOYHON BBIPE3KH JAeTalnel ¢ mepe-
MEHHOU M TOCTOSHHOW KOHYCHOCTBHIO HAa MHOTOKOOPIMHATHBIX 3JIEKTPO-
APO3UOHHBIX cTaHKax ¢ UITY [3].

Cucrema «TexTpan» obecriedrBaeT peleHre CiaeyomuX 3a1ay:

— MporpaMMHUpPOBaHNE 00pabOTKH [eTalieil ¢ BEPTHKAIBHOW WU Ha-
KJIIOHHOM OOKOBOW MMOBEPXHOCTHIO;

— pacueT mepeMelleHHi MPOBOJOKK 10 HOMHHAIBHOMY MPOQHIIIO
WJIM 10 SKBUMCTAHTOMN TPaeKTOPHH;

— KOHTPOJIb IOIYCTUMOT'O yTJIa HaKJIOHA MPOBOJIOKH;

— (popMupoBaHue TPaeKTOPHU BHIOOPKHU CILIOIIHOTO MaTepuala B 3a-
KPBITBIX 30HAX.

IIpemycmMoTpena o0paboTka peraneil, WMEIOMMX OOKOBBIE IIO-
BEPXHOCTH C KOHYCHOCTBIO CIICAYIOMMX BUAOB (puc. 16): HyJIeBOH, mMO-
CTOSIHHOM, epEeMEHHOM.

Tun 1 Tun 2 Tun 3.1
o>,

v

TI/IH3.2 Tum 3.3 £L—7

/=

Puc. 16. Buusl noBepxHocTei, 00pabOTKy KOTOPBIX MOYHO OIUCATH B
CAII «TexTpan»
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[ToBepxHOCTH C HyJIEBOH KOHYCHOCTHIO (TUT 1) 0OpabaTsiBaroTcs 0e3
HaKJIOHA TPOBOJIOKH, BEPXHUH M HWKHUNA KOHTYPHI Y HUX UACHTUYHEIL.

[ToBepXHOCTH ¢ OCTOSTHHOW KOHYCHOCTBIO (THI 2) 00padaThIBAIOTCS
MpH TIOCTOSHHOM HAKJIOHE TPOBOJIOKH, BEPXHHWH W HIDKHUN KOHTYPHI
Y HUX TTOAO00HBI.

[ToBepxHOCTH C MEPEMEHHON KOHYCHOCTBIO (THIT 3) UMEIOT HECKOJb-
KO Pa3HOBUIHOCTEM:

— C pa3MMYHBIMU BEPXHUM W HWKHUM KOHTYpPaMH U HEOIIpeIeIeHHOM
KOHYCHOCTBIO (T 3.1);

— BEpXHHUH KOHTYp 00pa3oBaH IMEPEHOCOM M ITOBOPOTOM HHIKHETO
KOoHTYypa (T 3.2);

— C Pa3NIMYHBIMU BEPXHUM W HIDKHUM KOHTYpPaMH U C W3BECTHOU KO-
HYCHOCTBIO (THII 3.3).

B CAII npenycMoTpeHBl pa3indHble METOJbI MPOTrPaMMHPOBAHUS
TPAEKTOPHH JIBMXKEHUS TIPOBOJIOKH ISt POPMUpPOBaHUST 0OBEMHOW AJIEK-
TPO3PO3UOHHOHN 00pabOTKH.

CpenctBa KOHTPOJISL BBIMOJIHEHUS JalOT BO3MOXKHOCTH IPOCMAT-
pUBaTh 3HAUYEHUS TEPEMEHHBIX, MCIOJIB30BaTh IpadudecKkoe OKHO IS
BU3YaIIbHOTO KOHTPOJsI OOBEKTOB MPOTpaMM WM MpPOCMATpUBATH JUAar-
HOCTUYECKYI0 HWH(poOpMaIi, CHOPMHUPOBAHHYIO B XOJIC BBINOJIHCHUS
MIPOrPaMMBI.

B «Textpan», kak mnpu padorax B moObx apyrux CAII, reHepanus
VII B MalIMHHBIX KOAAX JJId KOHKPETHOTO CTaHKa OCYIIECTBISETCA Ha
OCHOBE pa3paboTaHHOTO KOHTYpa M CXEM JIBM)KEHUS IOcje yKa3aHus He-
00xouMoro mocriporeccopa [3].

2.4. IlIpozpammuposanue npogoi0uHO-6bIPEIHBIX
INEKMPOIPO3ZUOHHBIX CHIAHKOB NPU NOMOWU
cucmemul npoexmuposanusn Mastercam Wire

Cucrema moaroroBku YII mns obopymoBamust ¢ UIIY Mastercam
Wire sBistercs omHoil m3 Hambomnee pacrpoctpaHeHHBIX CAM cucrewm,
KOTOpasi MCIOJb3yeTcd JAJs MOBCEIHEBHOW pabOThl OONBIIMHCTBO IPO-
rpammuctoB YITY mo Bcemy mupy. Mastercam Wire BKIIO4YaeT B ceOst
MOJIHBIM CHEKTP BO3MOXKHOCTEH ISl MPOEKTUPOBAHUS SJIEKTPOIPO3UOH-
HOW MPOBOJIOYHOHN 00pa0OTKM C UCIOJIB30BAHUEM HOBEHIIUX CTPAaTEIUi
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u Tpaekropuil. Hanmune 6ubnmorek Texuonoruit pesku TECH mo3Boss-
10T TporpamMMe OBICTPO U MPOCTO BHIOPATh MPaBUIIbHBIE PEKUMBI B 3aBU-
CHUMOCTH OT MOTpeOHOCTEH KOHKpeTHOH 00paboTku. CoOBpeMEHHBIE JJIeK-
TPO3PO3UOHHBIE CTaHku ¢GupM Mitsubishi wiu Makino mocTaBistoTCs
BMECTE C CUCTeMOIl mpoekTupoBanus Mastercam Wire, B KOTOpYIO aBTO-
MaTHdecku 3arpyxatorcst oudnnorexku TECH, mozBosnsiomue ynpasisiTh
HacCTpPOMKaMH MOIIHOCTH I STUX CTaHKOB.

B obmiem cinyuae cuctema Mastercam Wire mo3Bosisier:

- co3faBath NpouiIb JeTany Kak B ABYXMEPHOM, Tak U B TPEXMep-
HOM peXHMe IPOEKTUPOBAHHUS;

— U3MEHSTh TEXHOJIOTMUECKHUE MAapaMeTPhl B Pa3IMYHBIX TOUKAX KOHTYpPa;

— OCYIIECTBJIATH MOJIHBIM KOHTPOJIb BCEX aCTIEKTOB MOJBO/IAa U OTBO/A
MHCTPYMEHTA;

— aHANM3MPOBAaTh M 3HAYMTENBHBIM 00pa30M CHHMXKATh pa3Mephl Mpo-
rpamMMBbl O1aroapst HCIONb30BaHHUIO QUIIBTPa TPACKTOPHUH.

B ynpoimeHHOM BHE MPOLECC CO3JaHMsl YIPaBIAIOIIEH TPpOrpaMMbl
COCTOMT U3 CJIEAYIONUX ITAINOB!

1. IIpoextupoBanue npoduis o0padoTku (puc. 17).

oHEag A B0 06 B  eocc B. G.8-00 PR T

% S604%

Oparations Manaper

Wepsth Type F
Wie / Powet
Mise. Vohaes Chan Geometry

Cut Porameters n L3}
Congensation (&)

Toobeths | Sokds

o‘ St @ Tab/Firush Leads
= 83 Tookat @ Lead Distance

B @ St Posiion
S Teow
Comers
@ Tapesed Thiead
> Plsnes (WES) v

Quick View Seltingt
Wee Dix []
Coemgx ko
Taper of

e Iy
o Lv](x](&][2]

< Bl view0p wesiop 1/cplane:Top

0| Griew Panes 2 0.0 v [ v e T e —

Puc. 17. IIpoextupoBanue npoduist 00padboTku

21



2. Ilepexon B MeHIO Ha3HAUYCHUS PEKUMOB 00paboTKH (puc. 5.18).

23 Mastercom Wi - |- [ofx]
2 &20 60 BU G SO vy AR B E.0.0 s
. Wirepath - Con
¥ oS Wirepath - Contour ®
Gperations Manager
e Weepath Type ~
oobaths | souds || | echnlogy leaey
Mise: Vahaes CADocuments AMAKING DUOVERSME TRIC GUIDE TECH
Ause Regetens
Cut Paramters L
Compensation AS Tech
> Sicps
Appar Prmapcut
el Pass Powst et Feed  Regater | | Pass Powss Ot Feed  Regiter
& A
@ TabFrichLead
> Rough
Lead Distarce Forert el
Stest Poston Shan 2 w2
apes Shim &3 Skim 83
Comes: Shim 84 Shim B4
Tapesed Thesss ShmEs Skim 85
Plane: | |smms  — A Skm#§
Ll Summ  — — o —
Quick View Setings SR T Skim #8 3
weeDia 0
Cene 2o
Taper ]
Optiors
= Sutngposs  Rough -
Ewee
[ Powes b i s s s
S i Proguam coudinates
SFa
5 O Machine cffset egiser
- eted
> = desbied
(*](S](?]
< Bl Gview:1op wes:op 1/cplanecion T retic
D Gview Pianes Z 0.0 v Il v e 1 v ATDUES £V —— v WS Grows ?

Puc. 18. MeHro Ha3HaYeHUsI peXXKUMOB 00pabOTKH

3. C ucnonp3zoBanueM 6ubnuorexu rexnonoruit pesku TECH (ykaza-

HHEM pa3Mepa U MaTepHuaia 3JIeKTPoa, a TakXKe MaTepHana 1 TONIINHBI
3aroTOBKH) BBIOMpAaeTCs peskuM 00paboTku (puc. 19).

2u&as $@ BDP PO RVIY BEHEE B- §- @ PO

¥ 660M%
Technsiogy sty
CAD DUOVERSMETRICY GUIDE. TECH I
Toobaths | Soids
Libeary e Pais dxa
Mochine DUO43DUOEY
Pass Power Offset Feed Regeter
Connal Gensic Makno A
R | Roust
Urits Metic Skim 81
SkmB2
SkmB3
Shim 84
Werk selings Skam 85
SkmB6
Wre 22 v Skim 87
Skim B8
Wire material
Prace st
Prece thicknez:. Descrpfion
Method
Selectar
Firih (Ra)
Sequence

Bl Gview:10P WCSTTOP  1/Cplane:TOR

Grew  Plces 200 v Bl v e R

Puc. 19. Menro 6ubnnorexn Texnonoruit pesku TECH
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4. CoxpaHeHHE CO3AaHHON YNpaBIAIOLICH TPOrpaMMBbl Ha 3JIEKTPOH-
HBII HOCHTENb MH(OpPMALNK 1 ee JalbHeHas 3arpy3ka B IPOBOJOYHO-
BBIPE3HOH 3JIEKTPOIPO3MOHHBIH CTAHOK.

Cucrema Mastercam Wire mMO3BONSE€T OCYIIECTBISTH IMPOEKTHPOBA-
HUe 00paboTKH, UCXOMS U3 BO3MOXKHOCTEH KOHKPETHOI'O CTaHKa, aBTOMa-
TUYECKH BBITIONHSS TpebyeMble HACTPOWKH TaMm, I/Ie 3TO BO3MOXHO.

5.2.5. Ilpozpammuposanue npo6oa0UHO-8bIPE3IHBIX
INEeKMPOIPOZUOHHBIX CHIAHKOE NPU HOMOULU
cucmemol npoexkmuposanusn 3D-LQ

Jannas cuctema B pasHbix Moaupukanusax (LQIW, LQ33W,
LQ55W wu np.) mpuMeHseTcss Ha TPOBOJIOYHO-BHIPE3HBIX DD CTaHKax
¢upmbr Sodick Co. Ltd., Anonus. [IporpamMmmupoBaHHe OCYIIECTBIISETCS
Ha OCHOBE 3JIEKTPOHHBIX 3D-Moem€ei, MOCKOIbKY YIPaBJAoIas CUCTEMA
cranka (KYUIIY-renepatop) ocHoBana Ha 0a3e MOIIHOTO KOMIBIOTEpA
C COOTBETCTBYIOLIMM IPOrpaMMHBIM obecneueHueM. B uactHOCTH, cuc-
TeéMa UMEET MOJIHBIA yCTaHOBJIEHHBIH KOMIUIEKT ITPOrpaMM, BKIIIOUYask CUC-
temy 3D CAD/CAM Q’ vie (Esprit + Solid Works), maker aBromarn-
3MPOBAHHOTO TIporpamMmupoBanus 00padoTku Sodick «Heart NC» ¢ aBTo-
TEXHOJIOTOM, Tporpammy «Super BS» — mporpammy 06e331eKTpOIU3HOTO
CKOPOCTHOI'O PE3aHHUs, IPOrpaMMbl BEICOKOTOYHOI'O Pa3HOBBICOTHOTO pe-
3aHUsS 1 00pabOTKH MIMPOKOYTOJIBHBIX KOHYCOB, CHCTEMY OBICTPOTO pe3a-
HUSl, CUCTEMY IIPOTHOCTHUYECKOI'0 MHTENJIEKTYaJlbHOTO YIPABJICHUS, MPO-
rpaMMy MPENHU3MOHHOIO0 KOHTAKTHOI'O MO3MLIMOHUPOBAHHUS, a TAaKKe CHC-
TeMy 3epKaJIbHOTO BbIXaXuBaHUA [3].

B o0miem cnyyae ynpapisiomas CTaHKOM CHCTEMa TO3BOJISET:

— COBEpIIaTh KOHTYPHOE aBTOMPOTPAMMHPOBAHHUE;

— aBTOMAaTHUYECKUH PacCUUTHIBATH PEKUMBI 00pabOTKH;

— Ha3HayaTh pexxUMbl 00padoTku 1 MO3 (odceToB) s MaTepHaIoOB:
cTajb, Meb, TBEPAbIC CIUIABBI, AIIOMHUHMUN, I'paduT, OTHOCUTEIBHO 3a-
JAHHBIX MMapaMeTpax MPOBOJIOKH;

— Ha3HAYaTh PEXUMBI ISl CIOXKHOOOpaOAThIBAEMBIX METAIUIOB (Ha-
npuMep, TUTaH, HUKENb, MOJIMOJICH), a TaKXKe Il TOKONPOBOMASIINX Ma-
TEpHaJIoB, BKIItOYasi KoMro3uTsl, Hanpumep COMPAX;

— mpocTo ¥ 3G HEKTUBHO MOJKIIOYATh B pabOTy BeCh KOMIUIEKC TeX-
HOJIOTUYECKHX MPOTPaMM U CHUCTEM.
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3amaroniuM AJIEMEHTOM Y TaKUX CTaHKOB siBIsieTcss 3D-momens oopa-
OaTpiBacMoOM nmerann. Takas MoAelb MOXET ObITh moarorosieHa B CAD-
cucteme, BctpoeHHoi B YUIIY (pme. 20), wnmm B nroboit npyroit CAD-
cucreme (coBmectumoii ¢ dxf) Bae YUIIY, 3anmcanHoi Ha IEKTPOHHBII
MIPOTPAaMMOHOCHTEb.

Puc. 20. Cxema rpaduaeckoro npoeKTHPOBAHUS

IIporpamMmMupoBanrne 0OpabOTKH Ha YKa3aHHBIX CTAaHKAaX CBOJIUTCS
Kk BBoy B YUIIY (B pexkume auanora) UCXOJHBIX JaHHBIX: MaTepuala 3a-
TOTOBKH, JUAMETpa W MaTephalia MPOBOJIOKH, CTAPTOBONW TOYKH, CXEMBI
3aKpeIUICHUs, TPeOyeMOi IMIepOXOBATOCTH (MIJIM YHCIA MPOXOIOB), MOXKE-
JIaHUs oflepaTopa Mo CXxemaM MPOBEAEHUS U 3aBEpIlICHUs onepauud. B va-
CTHOCTH, MOKHO yKa3zarb Y UIIY Ha ucnosib30BaHHE CUCTEMBI aBTOMATHYE-
CKOWM OpHEHTAIlMM DJIEMEHTOB CTAaHKAa Ha IPOU3BOJIBHO YCTAHOBJIEHHYIO
3aroTOBKY, HA YTOYHEHHUE CHUCTEMBI KOOPIWHAT 3amaHHoi 3D-mozmenu, Ha
MIPUOPUTETHI TIPU padoTe (MMPOU3BOUTEIBHOCTD WM TOYHOCTD) H JIP.

Cucrema aBtomnporpammupoBanus YUIIY onpenenser paboty cTtas-
Ka, TIOKa3bIBACT HA BO3MOXKHEIE TPYJIHOCTU (€CITU TaKUE €CTh) B OCYIIIECT-
BIICHUH MTPOTPaMMBI, TpeOYeT YKa3aHUl oreparopa.
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Kak npaBuio, pazpaboranHas mporpaMma BU3yallu3UPyeETCs Ha DKpa-
He MoruTopa YUIIY, mpoBepsieTcs, KOppeKTUpyercs (ecinm HeoOX0IUMO)
u 3amuceiBaercs B mamath [IK YUITY. [locne moaroTosku k padote (yc-
TaHOBKa M 3aKperieHHe 3aroTOBKH, 3alpaBKa MPOBOJIOKH, 3aIlOJHEHHE
0aka BOZOI U T.I.) CTAaHOK BKJIIOYaeTcsi Ha pabdoTy mo YII, otpabaTsiBaer
MporpamMMy, MOKa3bIBAeT MPH 3TOM DPSJl TEKYIIUX IaHHBIX, BKIIIOYAs pe-
KUMBI, TIOJIO)KEHNE TOYKH pe3a, BpeMs paboThl H T.1I.

Ilocne u3roTOBIEHUS JeTadb KOHTPOJIUPYETCS INEKTPOHHBIM H3Me-
PUTENBHBIM YCTPOICTBOM, HampuUMEp KOHTPOJIHHO-U3MEPUTENHbHON Ma-
HUHOW. Pe3ynpTaThl KOHTPOJS MOTYT OBITH 00pabOTaHBI CIELHATILHOM
nporpammoit (Hanpumep, nporpammord Power INSPECT B moayne Power
Solution) u cpaBHEHBI ¢ MapaMeTpaMu UcXogHoUW 3D-monmenu. BeisasieH-
HBbI€ OTKJIOHEHUS JOJKHBI OBITh MCIIONB30BAHbI A KOPPEKTUPOBKU HC-
XOJIHOM mporpammsl [3].

3. HporpaManOBaHHe KONMMPOBAJBHO-IIPOIINBHBIX
3JEKTPO3PO3HOHHBIX CTAHKOB

IMporpaMmMupoBaHue KOMUPOBATHLHO-TMPOIIMBHBIX 3JIEKTPO3PO3UOHHBIX
CTaHKOB 3aBHCHUT OT CXEMBI 00pabOTKH, BHIA AIIEKTPONA-HHCTPYMEHTA, T€0-
MeTpun 00pabaThIBaEMOM JETalTM, TEXHUKO-TEXHOJIOTUIECKAX BO3MOXKHO-
CTell MPUMEHSIEMOr0 CTaHKa M CHCTEMBI yIipaBieHus [3].

3.1. IIpozpammuposanue KORUPOBATILHO-RPOULUBHBIX
IEKMPOIPOIUOHHBIX CHIAHKOB NPU ROMOULU
cucmemost ynpaenenus GURU

GURU mo3BosisieT co31aTh yIPABISIONIYIO TPOTPAMMY JJISI CHCTEMBI
UITY. [anHas cucTeMa HCIONB3yETCS COBMECTHO CO CTaHKaMU (HPMBI
Electronica Machine Tools Ltd.

ITpu momommm cucremsl npoektupoBanuss GURU moxHO pazpabatsi-
BaTh YIPAaBJIAIOLIYI0 IPOrpaMMy Kak Ha caMOM CTaHKe, TaK U Ha Iepco-
HanbHOM KomribioTepe (aBToHoMHast Bepcusit GURU offline).

[anHasg cucrema mporpaMMHpOBaHHS JTAET BO3MOXHOCTh CIPOEKTH-
pOBaTh M OTPENAKTHPOBATh TPACKTOPHIO O0pabOTKH, W B AajbHEHIIEM
CO3JaTh MO HEW YIIPABIISIONLYIO IPOrpaMmMy.

O6mmit Bux mauamoroBoro okHa cucteMbl GURU mpencraBieH Ha
puc. 5.21.
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Line Ho : 00801 NOPROG LOADED

b 28-11-2004 Untitled

SAVE AS
DELETE
NCOUT

NCEDIT
DXFIN

Puc. 21. O6mmit Bug guanorosoro okHa GURU

VYci10BHO METOIMKA CO3JaHNs YIPABIAIOLIEH MPOrpaMMbl UMEET Clle-
YOI BUI:

1. Ilpn nomoum ¢yskuum Machining (puc. 22) omeparop 3amaeT
TPAaeKTOPHH OBICTPBIX M PadOYMX MEPEMEILEHUH 3JIeKTPOJa, MOXKET Ha-
3HaunTh E-KOJ, a Takke yKa3aTb TOUKY BO3Bpara 3JIEKTPOJa B MEKAIICK-
Tpoauslii 3a30p (GAP SHORT POINT).

Line Mo i @0003 MOPADG | CROED

SAVE AS
DELETE
NCOUT
NCEDIT
DXFIN
LANG

MACHNNG

B RANS | SPINDLE |MSC | NPERT | DELETE | MODWY | SAVE | SAVEAS | RECIPE

Puc. 22. Orobpaxenne ¢pynkunn Machining
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K xomanaaM, OTBEHAIOIINM 3a TIEpEMEIEHHUS DJIEKTPOAA, OTHOCITCS:

— MOVE TO: Mcnonb3oBanue 3Toi KOMaH/bl IPUPaBHEHO K KOMaH-
ne ObIcTporo mepemernieHus, T.e. koay GO; ucmonb3yercs i IepeMerie-
HUS B 33JJaHHYIO TOYKY B PEKHME OBICTPHIX MEepeMeIeHHH.

— LINE TO: /lannast koMaH1a IpeACTaBIseT COO0N KOMaHIy paboue-
ro JUHCHHOTO NEPEMEIICHUs JI0 3a/IaHHOW TOYKH B PeKUME 00pabOTKH,
1.e. kog G1.

— ARC CW u ARC CCW: [laHHbIe KOMaH/bl — 3TO KOMaHJbl 00pa-
OOTKH 110 OKPY’KHOCTH (I10 YaCOBOM CTpeINIKe M MPOTHB YAaCOBOW CTPEIIKN),
T.e. koasl G2 n G3.

- ORBITAL CYCLE: O6paboTka 1o 3aaHHOMY LHUKIY (KpyrOBOMY
G82, nukn 06padoTku MHOTOyTrOoNbHUKA G84 1 T.71.).

Cuctema nporpammupoBanusi GURU mo3BonsieT mporpaMMupoBath
moOor mpoduiie 00pabOTKH ¢ TOMOIIBI0 KOMaHJ] 00pabOTKHU I0 3ajaH-
HOMy uKiy. Omneparopy HEOOXOIUMO JIMIIb BBECTH MapaMeTpbl, HEOOXO-
JIUMBIE JUIA 3aJaHusl LUKIJIA, — Ha4aJlbHble U KOHEYHBIE TOUKU PaJHyCOB,
KOJINYECTBO LIaroB JUIS MPOXOXKIACHUS OT HAYaJIbHOW TOYKU pajuyca JI0
KOHEYHOU U T.A.

Ha puc. 23. nmpexacrasiieH mpu- X-Y Plane
Mep kpyrosoro rukia G81.

B mpomecce paboThl 3JIEKTPOJ
BBIIIOJIHAET KPYrOBOW LMKJI C Iapa- 2 /P-\
METpaMH, 3aJlaHHBIMH B KadecTBe al- V/ / >

[

COJIIOTHBIX KOOpPJAUHAT.

CHHTaKCUC KOMaHILl UMEET Clie-
nyrorwit Bua: G81 X. Y. Z. P. Q. L.
U. V. W. T. Tlapamerpsl X, Y u Z

l
I
I
I
Z{ Plane !

3aal0T  Ha4YaJIbHbIE  KOOPJMWHATHI X-
LUKJIA BJIOJb COOTBETCTBYIOILEH OCU. W

N

[
[
[Tapamerps! P u Q 3angatoT nepBoHa- !

YaJbHbI U KOHEUHBIA PaJInyChl 1yTH, L A X
a mapaMmeTp L — KOJIMYECTBO IIAros, (LZZ)' (L=1)
9TOOBI BBIIOJHUTH 00pabOTKy 1O pa- Circular Cycle

JnycCy. Puc. 23. Kpyrosoii nuxi
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O6paboTKa BBITIONHAETCS U3 TOUKH Z 10 W, KOHEUHOH TOUkU. Takum
ke o6pazom U u V 3a7ar0T cTapTOBBIM M KOHEUHBIH yron Bekropa. T or-
penensieT BpeMs 3aepKKH B CEKyH/axX WU NEPENUCHIBACT TEKyIIee 3Haue-
aue G438, eciiv TakOBOE 3a1aHO.

JlaHHBIN UK MOKET OBITh MCIIONB30BaH JJIsl PACKPBITHS OTBEPCTHH
LUJIUHAPUYECKUM DIIEKTPOIOM.

Ha puc. 24 npencrasien npumep chepudeckoro nukna G80.
B=0 B=1 B=2 B=3

TF
— Né
U >

Puc. 24. Chepruecknii nuki

B mpouecce paboThl 31€KTPO BEIONHIET CHEPHUSCKUI UK C TIa-
pameTpami, 3aJJaHHBIMHU B Ka4eCTBE a0COMOTHBIX KOOPIMHAT.

Cunrakcuc komauasl umeet cienyrommii Bua: G80 X. Y. Z. P. L. B.

[Mapametps! X, Y u Z 3a1a10T HA4aj0 KOOPAUHAT LIUKJIA BMECTE C CO-
OTBETCTBYIOIMIMMH OcsiMH. KoHer[ koopauHAT aisi chepbl onpenensieTcs
mapameTtpoM W. [Tapametp P 3agaer pagmyc chepsl. L 3amaeT kommdecTBo
pamuycoB chepnl. [lapamerp B wucnomw3yercs st BeiOOpa pexuMa.
Mo>kHO BBIOpaTh pa3iMyHbIC PEKUMBI:

e B = (. VckpeHnue BBIIOIHIETCA OT BEPXHETO paguyca A0 HIKHETO
paauyca B HaNpaBJICHUU MEPEMELICHUSI BHU3. DTOT PEKUM UCIOJB3YETCS
IUTST 00pabOTKH (hOpM.

e B = 1. HckpeHue BBIIOIHAETCA OT BEPXHErO pajnyca JO HHUKHETO
pazryca B HAIIPABJICHUH TEPEMEIICHUS BBEPX. DTOT PEKUM HCIOJIB3YET-
cs1 1151 00paboTku HopM.
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e B = 2. lckpeHre BBITIOTHACTCS OT HIDKHETO pajuyca 0 BEPXHETO
paanyca B HalpaBJICHUH TEPEMEIICHUS BBEPX. DTOT PEKUM HCIIONB3YeT-
cs1 17151 00pabOTKH IITAMIIOB.

e B = 3. lckpeHre BBITIOTHIETCS OT HUKHETO paanuyca O BEPXHETO
paauyca B HAIIPABJICHUH MEPEMEIICHUS BBEPX. DTOT PEKUM HCIOJIB3YET-
cs1 i1 00pabOTKH IITaMIIOB.

Cdepuueckuil MUK HCIOJB3YETCS I YUCTOBOM 0OpabOTKH IO-
BEPXHOCTHU C KaHaBKaMHU.

Ha puc. 25. npencrapieH npu-

Mep BeKTopHoro 1ukia G87. X-Y Plane

B mnpomecce paboThl 3IeKTpOS R (R=2)
BBITIOJTHSIET BEKTOPHBIN ITUKJ C Tapa-
METpaMHu, 3aJlaHHBIMH B KadecTBe al-
COJIFOTHBIX KOOPJAMHATAX.

CHHTaKCcUC KOMaHOLI UMEET Clle-
nyrormit Bua: G87 X. Y. Z. P. Q. L.
U.V.RW.T.

ITapamerps! X, Y u Z 3a1a10T Ha- X-Z Plane

YaJIbHbIC KOOPpAWHATBHI IHKJIa BIOJb

zZ
'

cooTBeTcTByIOIEH ocu. KoHeuHbie
KOOPIMHATEI KOHYCa 3a[al0TCs mapa- vy

merpoM W. Ilapametprr P u Q 3ama-

IOT TI€pBOHAYaJIbHBIA WU KOHEYHBIN L AN
paauycel BekTopa. [lapamerp L 3ama- (L=2) (=1
€T KOJIMYECTBO IIAroB JJis TOTO, YTO- Vector Cycle

OBl MOCTPOUTD TPACKTOPHIO 00PabOT-
KU 110 BceMy paauycy. Takum e
obpazom U u V 3amaror HavaIbHBIN

Puc. 25. Chepruaeckuii IHKI

U KOHE4HbIX yriel BekTopa. ITapamerp R 3amaer konuuecTBo maros ajis
BBITIOJHEHUA NIEpeMEIIeHrs 1o yriy. T onpenenser BpeMs 3aep>KKU IpU
MepeMeIeHNH TI0 OKPYKHOCTH B CEKYH/IaX U MEPENMCHIBAET TeKyIIee
snagyenne G48, ecim TakoBO€E 3a1aHO.

OTOT UMK HCTIONIb3YeTCs, KOTia TpeOyeTcsl KOMIIEHCAUs TOYHOCTH
BO BpeMs 00pabOTKH.
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Ha puc. 26 npencrasieH npuMep MOJUTOHHOTO (LUK 00paboTKH

MHOTOYrojibHuKa) ukia G84.
B mporecce paboThI 3JIEKTPOT

X-Y Plane BBITIOJIHSIET LUKJI 00paboTKH Mo-
(13>R>2) JIMTOHAIILHON MOBEPXHOCTH C TIa-
pameTpamu, 33JaHHBIMH B KayecT-
Be a0COJIOTHBIX KOOPAMHAT.
U CuHTakcUC KOMAaHIBI HWMEET
cnenyromuit Bua: G84 X. Y. Z. P.
Q. L. UR W.T.
ITapamerpsr X, Y u Z 3a7ar0T Ha-
yalbHble  KOODAMHATHl  IUKJA
BJIOJIb COOTBETCTBYMOIIEN ocu. Ko-
HEYHBIE KOOPIAMHATHl KOHyca 3a-

: natorcs mapamerpom W. Ilapamer-

L J_i (L=1) | psl P 1 Q 3a1ai0T nepBoHaYaIbHBIE

W (L+2) U KOHEYHBIH PaJHyChl OKPY)KHO-
l : iL ctu. [lapamerp L 3amaer xomnuue-

CTBO IIATrOB ISl TOTO, YTOOBI MO-

Puc. 26. IlonuronHslii HUKI CTPOMTH TPaeKTOPUIO  06pPabOT-

KH 10 BCE MHOTOYTOJIBHOH (popme

3arotoBkd. U 3amaeT HayanbHbIA yron MHoroyrosnbHuka. Ilapamerp R

3a7aeT KOJIMYECTBO CTOPOH MHOTOYrojbHUKaA. OOl1ee KOJIM4eCTBO CTOPOH

MHOTOYTOJBHHKA MOXET ObITh OT 3 10 12. T onpenenser BpeMs 3aepiKKA

IIpY NTEPEMENICHUH IO OKPYXKHOCTH B CEKYHAaX U IEPENHCHIBACT TEKYyIlee
sHauenne G48, eciim TaKOBOE 3aIaHO.

OTOT LMKII UCTIOJIBb3YETCA U1l 00paOOTKH MOJIMIOHAIBHBIX 3arOTOBOK.

OpHuM u3 BeioMorarenbHbIX Moaynen cucteMbl «GURU» aBnsercs
moayis XPERT (puc. 27).

XPERT - Momynp, ¢ HOMOIIBIO KOTOPOTO MOJIB30BaTENb MOXKET CO3-
JlaTh TpOTpaMMy Ui MO3ULMOHUPOBAHMUS PA3INYHBIX YacTeH Ma30B, Ha-
MpUMep AJs MO3UIMOHUPOBAHUS OJHOTO I1a3a, HECKOJBKUX I1a30B, BbI-
MOJHUTE O0pabOTKy OTBEPCTHi, PaBHOMEPHO PACIIOJIOXEHHBIX IO OK-
PYXHOCTH M Ap., IPUYEM 4acTb 00padaThIBaIOIIel MPOrpaMMbl I BCEX
M1a30B OCTAeTCA HEU3MEHHOM.
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Line Ho @ 00083 HOPROG LOADED
2004 Untitled

(Gap Short Point Definition Canceled .
¥ Move To X0 Yo Z5

XPERT FROGRAMS

MULTICAVITY ARRAY
PO
ASSORTED

= i T 3 T £ 0
MCING | TRANS SAVE SAVEAS | RECIPE

Puc. 27. Bcnomorarensasiii Moysib XPERT

Ha puc. 28 oTtoOpakeH nmpuMep co3nanus oqHON KaHaBKH (Single
Cavity).

SAVEAS
DELETE
NCOUT

NCEDIT
DXFIN

Puc. 28. Co3nganue onHoil kaHaBku B Mmoayse XPERT

Jna co3manus ogHON KaHaBKHA HEOOXOIMMO BEIOpaTh pabodyro cuc-
temy koopauHat (WCS) 1 ykaszarh TNIaBHYIO TNIOCKOCTh, B KOTOPO# OyaeT
BBITIOJTHATHCS 00paboTka (Plane); manee, 3amaB mepBoHavYaIbHBIC KOOPIH-
HaThI (initial position), MPUCTYNHUTh K (OPMUPOBAHHIO TPACKTOPHH 00pa-
6otku (Machining).
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Eme ogaum BciomoratensHbiM MoaynieM B cucteme GURU siBnsiercst
moysib RECIPE (puc. 29).

Line Ko ;  BHAAL HOPROG LOADED

1]

SAVE AS
Micing Depth jmm) i E'ELETE

i Optmins NCoUT

.10 Efficient

1015 NCEDIT
DXFIN
LANG

ProcessNe. 1 7 2 3 L] LOAD
Wi T 42 45 43 3\ 3\ W A
Rough. Famos 160, B 72,54 160,89 54,88 59.70 SH.74 57,79 57,65 SAVE AS
W B.80A 9,658 0.P6A B BAR B 850 8. 658 8.158 8. 368
Ecude 9 87 W MW B9 6B 6} 66 DELETE
™ ZA 15 18 B B 6 B 5
Bt Remain D545 B.454 8.486 0300 8326 8 200 4.265 0.2z |ENRRNT
sige remain B, 546 8,464 A.466 6,390 8,325 8.290 A.265 A, 229
mottomGap B, 218 8. 108 @108 B. 186 B.130 8120 @.118 @. 168
Side Gap B.218 B, 198 B.198 H.188 B.190 8.126 6.118 6,154 | (&S 18
MinimiEn Ares
Mamamum fea 3
& 8,545 8,454 5,466 B.990 8,325 5,298 8.265 5.229 |
SAFE ] " a ] ] ] ] a

LANG

Puc. 29. Bcnomorarensusiit Mogyins RECIPE

RECIPE - 3T0 MHCTpYMEHT, KOTOPBIA IOMOTAeT MOJ00paTh PeXHM
00paboTKH UCXOI U3 YCIOBHUH 00pabOTKH.
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K ycnoBusim 06paboTKK OTHOCSTCS: MaTepHaj 3JIEKTPOAa, MaTepual
3aroToBKH, ITyonHa obpaboTku u T.4. [locne BBoma stux nanasix GURU
BbLAACT rpymniy u3 15 stanos, kotopsie Ha3biBatoTcsa RECIPE.

C nomompto RECIPE oneparop MoxeT rpaMoTHO moio0path E-kox,
KOTOPBI 00ecIIeunT HYKHYIO0 IPOU3BOAUTEIILHOCTD IIpoliecca Mpy ompe-
JeTIeHHOM K03(h(puIrieHTe n3HOCa 3IIEKTPOJa HHCTPYMEHTA.

ITocne TOro Kak omepaTrop COCTaBUT YHPABISIOLIYIO IPOrpammy, 3a-
JlaB TPAGKTOPHIO MEpEeMElICHHs JIeKTPoAa W MOoAoOpaB peXuMbl oOpa-
00TKH, eMy HEO0OXOIMMO BBIBECTH 3Ty NporpamMmy B Oy(hepHYIO MmaMsTh
cranka. Jis 9THX meneil omeparopy HEOOXOAWMO BOCIOJB30BATHCS KO-
maumoit NCOUT (puc. 30).

Program Ho. 5

ko Z0-11-2004 Untitled
Mo To 2
Line To
Vector  XO Pa.3 8.5 L4 U0 V359.999 R4 B-5
Raference Point

SAVE AS
DELETE

cout

NCEDIT
DXFIN
LANG

Specify mmodal dwell (7} 7
Puc. 30. CoxpaHeHne yIIpaBIsSIOMIeH POrpaMMBbl
B Oy(epHyr0 maMsATh cTaHKa

[Tocne coxpaHeHus yHpaBIsIioLIeld porpaMMel B Oy(hepHyro namsTh
CTAQHOK I'OTOB K pabore.

3.2. IIpozpammuposanue KONUPO6AILHO-NPOULUGHBIX
IIEKMPOIPOIUOHHBIX CHIAHKOG NPU ROMOWLU
cucmembut ynpasnenus NEURO-Fuzzy

[IporpammupoBanre 00paOOTKH MTPH UCIIOIB30BAHIH KOITUPOBAILHO-
MPOIIMBHEIX CTaHKOB ¢ ATuMu YUITY Bemercst 6e3 HMCMONB30BaHUS Ma-
IIMHHBIX KOJIOB, MOCKOJBKY MHTEIJIEKTYyaJbHbIH YPOBEHb CHCTEM TaKOB,
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YTO OHU CaMH PELIaoT Bee 3aaa4n pa3padboTku YII u ynpasnenus obopy-
noaaneM [3]. Xapakrep padotsl Ha 93 crankax ¢ NEURO-Fuzzy YUITY
3HAYUTENIFHO OTIIMYaeTcsi OT pabOThl HAa CTaHKAx, MPOrpaMMbl AJIST KOTO-
PBIX COCTaBIIAIOTCS B MAIIMHHBIX KoJax (puc. 31).

Cxema paboTsI
OJT KOHTPOJIEM OTepaTopa

s

Ocuutorpad

V' Q}z‘\i‘

b

—

BonsT™erp

Awmrnepmerp

* CTAPT IP, (ypoBeHb TOKa)
1,2,3,..

Tlocrenennoe
HM3MCHEHHE TOKA

* Hecrabunsnas obpadorka

10,11, ... 15
Iotepu BpemeHn

(KonTposs BepTukaabHOro

UP, ON, JBU3KEHHS DEKTPO/IA)

5433..

V3Menenue BepTHKAILHBIX

Cxema paboTBI O KOHTPOJIEM
cucremst YITY ¢ Fuzzy Logic Control

v [ | Cl

Ocupnorpad Bonbrmerp  Amnepmerp
V Habmonenune F Logi
4 uzzy Logic
byFuzzy | control Chip.
Logic Control FC-110

OObsicnenne

O6paborka
—\/— DHEProKOHTPOIIb
Hanpskenne
‘ KOHTPOITb

XOJI0B

[onJoFr] 1P | sp[upfoN]

Ll

141

Tny6una, MM

IS

=

KoHTposh BepTHKAILHOTO
JIBHKEHHS SJIEKTposia
‘|i|

|_| ‘TabubHbIE MP3

Tnybuna, MM

'S
@

Puc. 31. birok-cxemsl paboThl OO KONMMPOBAIBHO-IIPOIIMBHBIX CTAHKOB
C pa3HBIMH METOJIaMH ITPOTPaMMHUPOBAHUS

IIporpammupoBanue crankoB ¢ NEURO-Fuzzy YUIIY 3axmouaercs
B YKa3zaHUU CUCTEME UCXOJHBIX JaHHBIX B TUAJIOTOBOM PEXKUME.

K ncxomHbIM TaHHBIM OTHOCSITCSL:
— I1yOMHA MPOIINBKH, MM;

— MaTepUalIbl JJIEKTPOA 1 3arOTOBKH;

— IIomaAb (B miane) oopadbaTeIBaEMOM MOJIOCTH, MM
— 3aHIKCHUE JIEKTPOAA, MKM;

— opOuTanbHasg MOAMPOrpaMmMa;

- 3a/IaHHAs IEPOXOBATOCTE;

— MUHUMAaJbHBIN yTOJI.

CucremMe TaxkKe MOXKHO 3a4aThb MMPUOPUTET B 06pa60TKe: MakCHuMaJlb-
HYIO IIPOU3BOAUTCIBHOCTDL U MHMHUMAaIbHBIA H3HOC QJICKTPOJaA.
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ITpy HEOOXOUMOCTH CUCTEME 3a/IAETCS CXeMa OPUEHTAIINH DIIEKTPO-
Jla OTHOCHTENILHO 3arOTOBKH, HAPUMEP, MOJOKESHUEM [IEHTPa KOOPAHHAT
00pabaTeIBaeMON ITOJIOCTH OTHOCHUTEIHHO OOKOBBIX ITOBEPXHOCTEH 3aro-
TOBKH WX Apyroe (puc. 32).

Puc. 32. Cxemsl, 3a1aBaeMble 17151 aBTOMAaTHUECKONM OpUEHTAINH
AJIEKTPO/[a OTHOCHTENILHO 3arOTOBKU

[Janee paboTa Ha cTaHKe BeJeTCS MOJHOCTHIO B ABTOMAaTHIECKOM pe-
KUMeE: AJIEKTPOJ] YCTAaHABIIUBAETCS B UCXOMHYIO TOUKY, BHIPAOATHIBAIOTCS
BCE HEOOXOTUMBIEC PEKUMBI 00paOb0TKH, KOTOPBIE HEMPEPHIBHO KOPPEKTH-
pyIOTCS Tocie Hadana oOpaboTKH /10 ee OKOHYAHWS, IIPH 3TOM CHCTEMa
BBIZICP)KHUBAET CTAOWIBHBI M3, 3amaHHyI0 OCHIILIAINIO U T.1. Ilocime
VICTIOJTHEHHS 33/TaHHBIX Pa3MEPOB U MOIYUICHHS 33JaHHON IIEPOXOBATOCTH
cucrema UITY oTKIIIO9aeT CTaHOK, 3aBEPITUB 00PaOOTKY.

NEURO-Fuzzy VUIIY mno3BojseT NpOBOAWUTH MPOrpaMMHUpPOBAHUE
00pabOTKH ¥ MO JIPYTHM CXeMaM, B TOM YHCJIe C MCTIOJIB30BAHUEM DIICK-
TPOHHOW MOAENH 00padaTHIBAEMOTO HM3JETHS, B PYyYHOM PEXHME C MPH-
MEHECHHEM Pa3IUIHBIX IMOAIporpaMm 1 ap. [3].

3.3. IIpozpammuposanue KORUPOGAILHO-RPOULUBHBIX
I1EKMPOIPOIUOHHBIX CHIAHKOB NPU ROMOULU
npozpammor LN ASSIST

IIporpamma ucmonb3yercss y KOMMPOBAIBHO-MPOIMIKMBHEIX DD CTaH-
koB ¢upmsr Sodick Co. Ltd. (Anmonwns) [3].
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[Iporpamma LN ASSIST MoxeT OBITh NMPUMEHEHA IS TOATOTOBKH
VII s 33 cTaHKOB Kak JOMOJIHUTENbHAs K 00meMy MporpaMMHOMY
obecrieuennto KoMIbloTepHBIX UITY. Ee OCHOBY COCTaBIISIIOT THITOBEIE
CTaHIapTHBIE CXEMBI 00pabOTKH, KOTOPHIE MPEACTABICHBI TPYMIIaMHU: TO-
PU3OHTATBHONU 00pa0OTKH, TPEXMEPHEIE, CIIeHANbHEIC (pHUC. 33).

Standart Solid Specia

Puc. 33. Tunossie cxemsl B cucreme LN ASSIST

B momnepkky Bcex BHIOB 3JIEKTPOJIOB MpOrpaMMa UMEET U pa3iud-
HBIe opOUTaNBHBIE ToANporpaMmel Loran Pattern, obnanaromue cambIMu
pa3IMYHBIMU CXEMaMU JBHKEHUH (puc. 34).

Puc. 34. Cxembl HEKOTOPBIX OpOUTATBHBIX MoAporpamm Loran Pattern

IIporpammupoBanue B nporpamMmme LN ASSIST naumnaercs c BbI-
Oopa cxembl 00paboTku. [Ipyn mporpaMMHpOBaHUN MOKET OBITH MCIIOJb-
30BaHO IOCIIEI0BATENBHO HECKOIBKO CXeM 00paboTKH.
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