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A BHumaHue!

CoBpeMeHHBIC CHCTEMBI YIPABICHHS NA0T 3HAYUTENBHYI0 TMOKOCTH TEXHOJIOTHYECKHUM Iporpammam. Ecmm y
CTaHKa He ObLJIa MCIIOJB30BaHA BO3MOXHOCTD 3aperyIMpOBaHUs TEXHOJIOTHH 3aBojoM-u3rotoButeraeM TOSHULIN,
TO TIPH MPOTPAMMHUPOBAHHH MOTYT BO3HHKHYTH PacXokIeHus. Takue ciaydan HEOoOXOJUMO KOHCYJIBTHPOBATH C
3aBOJIOM-U3TOTOBUTENIEM W HENbB3Sl MX CUMTATh HEUCIPABHOCTSIMH B paMKax TapaHTUHHOTO CpPOKa 3KCIUTyaTaluu
U3JIeIHS.

[ mporpaMMHpOBaHUS CTaHKA JAEHCTBYST HHCTPYKIHUS C yKa3aHMsIMH 110 porpammuposanmio GE FANUC 0i-TD,
BbIJIaHHAS. U3TOTOBUTEIEM CHUCTEMBI CO CIEIYIOUIMMHU JAOIOJIHEHUAMU

OCHOBHbIle TeXHU4Yeckue napamMmeTpbl

Pa6ouynn guana3oH metric inches
MakcumanbHbIn JuamMeTp 3aroToBKM 4115 TOKapHOW MM 2000 inch 787
0bpaboTkm
MakcrmanbHbI AnameTp TopLeBor TokapHon obpaboTku MM 2000 inch 78,7
Pabouunn coBur nonsyLikm MM 1060 inch 41,7

CaBur non3yLUkM Ha MEeCTo aBTOMaTU4eCKOW 3aMeHbI
pesuegepXxatenen unum BpaLaloLLMXCA MHCTPYMEHTOB C MM 1060 inch 41,7
3aLUNTHBIM LLNTKOM

Pa6ovee nepemellieHre NonepeyHoro cynnopTta oT LeHTpa

~ MM 80/ 1450 inch 3,15/57,1
nnaHwanobsl  BNEeBO / BNpaBo

lMepemelleHre nonepeyHoro cynnopTa OT LeHTpa
nnaHwanosl BnpaBo A0 MecTa aBTOMaTUYECKOW 3aMEHbI

9 MM 2100 inch 82,6

pesluenepxaTtenen unu BpaLlaloLMXCH MHCTPYMEHTOB C
3aLLMTHBIM LLMTKOM
MakcvmanbHbI AnameTp 3aroToBKM MM 2000 inch 78,7
MakcumanbHas BbicoTa 3aroToskn — (npw ncnonb3oBaHUK MM 1450 inch 571
pesuegepxatens gmvson 7,1 inch (180 mm))
MakcrumanbHbI cOBUI MOMNEPEeYUHBbI MM 800 inch 31,5
[wanasoH o6opoToB nnaHwanbel (MnaBHO perynupyemble MR 2.315 rpm 2.315
060pOoTbI, NepeknoyaemMble B ABYX CTYMEHSIX)

1-as cTyneHb MUH™" 2-88 rpm 2-88

2-as cTyneHb MUH ™" 10 - 315 rpm 10 - 315
MowHocTb rnasHoro AC npusoga FANUC kBT 60 HP 82,5

[InanasoH 000pOTOB NpMBOAA BpaLLaoLLUXCH MHCTPYMEHTOB -1 _ _
I(nnaBHoO perynnpyemble 060p0ThI B JOHHOW CTYMNEHN) MIH 25 = St rrm 29 -5

MowHocTtb AC nepegayn FANUC npuBoaa BpallaloLmxcs KBT 29 HP 303
WHCTPYMEHTOB

Wcnonb3oBaHne npuBoga  BpalawWUXCA  MHCTPYMEHTOB  (OOMOMHMTENbHOrO  LWUNMHAENS)  He
npeaycMaTpuBaeT ero NoCTOsHHYIO paBoTy npu MakcumarnbHbiXx oBopoTax B 3000 rpm (Mu™'). Ons
NOCTOsIHHOWM paboThl NPMBOAA BpaLLAOLLMXCA UHCTPYMEHTOB pekoMeHaytoTca o6opoTel He 6onee 1500 rpm
(MuH"). PekoMmeHOyeTcsl NpUBOA BPALLAIOWMXCH WHCTPYMEHTOB MCMOMb30BaTh MPU  MaKCUMarbHbIX
obopoTax B TeueHne He H6onee ogHoro Yaca. Nocne aToro Heo6xoaAMMO Kak MMHUMYM Ha 1/2 Yaca nepenTu
B APYron pexum paboTbl (Hanpumep: K TOKapHOW 06paboTKe 3aroToBKuM).




MNMepeyeHb AononHUTeNbHbIX (yHKUMK M

OcCHOBHbIE JIOMOJHUTEIbHbIe (QYHKIMH [Js WCHOJIb30BaAaHUS B MNpPOrpaMMax o0padOTKH 3aroTOBOK.
Hcnonb30BaTh HCKIIOYUTEIBHO (PYHKIMH ¢ 0003HAYEHHEM ,,M“!

MO0
MO1
MO02
MO03
Mo04
MO05
MO06

MO8
M09
M19

M23
M24
M25
M29
M294

M30
M35
M36
M4l
M42
M48
M49
Ms1
M52
M53
M54
M55
M56
M57
M58
M70

M71

MT73

MT75

M90

M1
M9%4

CTOII nporpamma

o0ycnosnerHsri CTOIT mporpamMMer

KOHeI] TPOrpaMMBI

BpallleHNe TIIaBHOTO IIMHH/ACTS B HanpasieHnn CW

BpallleHUE TJIaBHOTO MuH e B HanpaBieHun CCW

CTOII BpamieHust riaBHOTO HIMTUHEIS

3aMeHa MHCTPYMEHTOB (B MaKpOKOMaH/I€ 3aMEHbI HHCTPYMEHTOB HCIIOJIb30BaHA (DYHKIHS

M6 nist 1e0OKNPOBKY 3aMEHBI HHCTPYMEHTOB)

BKIIFOUCHHE HACOCA JUIS BHEIITHETO OXJIAXICHUS HHCTPYMEHTA I10]{ HU3KUM JaBICHUEM

BBIKJIFOUEHHE Hacoca [JIs BHEIIHETO OXJIaXIEHUs] HHCTPYMEHTA 110 HU3KUM JaBI€HHEM
MTO3UIIMOHNPOBAHIE aKTHBHOTO IIIMH/ENS — MAaKPOKOMAaH/a BBI3BIBACT IS ITO3HUITHOHNPOBAHIS aKTHBHOTO
mmuaaens - 09020

BpallleHHe NPUBOJa BPAIAONINXCA HHCTPYMEHTOB B HampaBneHun CW

BpallleHHE TIPHBOJIa BPAIIAIONINXCS HHCTPYMEHTOB B HampaBieHnn CCW

CTOII BpameHust IpuBOAa BPALIAIOIINXCS HHCTPYMEHTOB

¢ynkmmsa Rigid Tapping

HanpaBJeHHE BPAIICHUS BPAIIAOIIErocs MHCTPYMEHTa (JomonHuTensHoro mmnuaaens) — CCW (M24),
s pyaxouu Rigid Tapping (Hape3anne pe3p0bI Oe3 BEIPaBHUBAIOIIETO NTATPOHA ) — JIeBast pe3bda

KOHEI] TPOTPaMMBI C BO3BPATOM Ha HAYAJIO

TopMOXkeHue 3-i yrpasisgemoit ocu C

pacropmakuBanue 3-i ynpasinsemoi ocu C

BKIIIOUCHUE |-# CTyneHu mepefady INIaBHOTO MIMHHIES

BKJIFOUCHHE 2-H CTYIICHM Iepefady TJIABHOTO IIMTHHIEIS

KOPPEKI[HS CABUra aKTHBHAs

KOppeKIus caBura HeakTuBHas (moctossiHHO 100%)

CMEIIEHHE TOTIEPEUYHHBI B IIOJIOXKEHHE
CMelIeHHE TIONEePEUYHHBI B IOI0XKEHHE
CMelleHHE TIONEPEUYHHBI B MOJI0XKEHHE
CMelIeHHE TIONEePEUYHHBI B MOJI0XKEHHE
CMelIeHHE TIONEPEUYHHBI B MOJI0XKEHHE
CMeIIeHNE TIOTIEPEYHHEBI B ITOJIOXKEHHE
CMelIeHHEe TONEePEUYHHBI B IMOJI0XKEHHE
CMeEIIeHHE TIOTIEPEYHHEBI B ITOJIOXKEHHE
mepexof B pexxuM 3-# ynpasnsemoi ocu C — MaKpOKOMAaH/Ia BBI3BIBACT K aKTHBAIlMU pexuMma 3-#H ocu —
09022

mepexo] u3 pexxuma 3-it ynpasisieMoit ocn C B peskuM ToKapHOi o0pabotkn  (6e3 3-it ynpaiseMoii ocn
C) — MakpOKOMaH/1a BBI3bIBACT K aKTUBAIIMU PEKHUMa TOKapHOH 00padbotkn — 09023

OTKpBITHE ITHEBMAaTHYECKH YIIPABISEMbIX JBEPOK, OTACILIIOMNX Pabodyro 30HY CTaHKa OT IPOCTPAaHCTBa
MarasuHa HHCTPYMEHTOB IIPU aBTOMAaTHYECKOH 3aMEHe WHCTPYMEHTOB (+ mepekitoueHue 2-oit 3086l SW -
codTBepa)

3aKpBITHE THEBMATHYECKH YIPABISEMBIX JBEPOK, OTACISIOMIX pab0dyI0 30Hy OT MPOCTPAHCTBA Mara3smHa
HHCTPYMEHTOB

CUHUTHIBAHHE ITOJIOKCHUS MONIEPEYNHEI B MAKPOKOMAH Ty ITepeMEHHON BeJIMUMHEI (mmanuu) #520 n
niepemenieHue ot M51 no #519 — makpokomana BeizbiBaeT — 09021

KOHEI] MaKpOKOMAaH/BI (TIporpaMMHpoBath repex M99)

BKJIFOUCHHE TOPIIEBOTO TPAHCIOPTEpa CTPYXKKH Ha 25 cekyHI (BpeMs HacTpamBaeTcsd B cueTduke 11 -
C40)

0NN A W~



M95

MIOBTOPHOE BKJIIOUEHHE TpaHCIopTepa CTpYKKU Ha 20 cekyHI B 15 MHHYTHBIX MHTEpBaiax. JTO BpeMs
MOJKET OBbITh BapHaOeNbHBIM (BpeMsi BKIIOUCHUS TPAaHCIIOPTEPOB HacTpauBaeTcs B cueTunke 12 - C44, a
BpeMs BEIKITIOUeHHS — B cderdanke 13 - C48, ecnm BpeMs HacTpPOEGHO Ha HOJb, TO TPAHCIOPTEP OCKHUT
HETPEepHIBHO)

M98  BBI30OB IPOrpaMMbI

M99  koHen MakpOKOMAaH[bl, IOAIIPOrPAMMBI

M137 akTHBaI¥s TOYHOTO 3aBEpLICHHS OJIOKa

M138 pmeaxTuBanmms TOYHOTO 3aBEPIICHUS OJIOKA

M139 ocTtaHOBKa CUYMTBHIBaHUS OCTaJIbHBIX OJ0K0B UIIY B Oydepnyro mamsats UITY

M295 orcrpanenue GpyHkmun M95

G112  AxruBanms noispHas Tpancgopmanus - Transmit - Makpokomanaa Bei3biBaeT - 09012 (comepxut
¢yukmo G12.1)

G113  [eaktuBanusi mossipHas TpaHcopmanus - Transmit - makpoxoManaa Bei3biBaeT - 09013 (comepxwut
¢ynkmo G13.1)

Pacmnpmonme BCIIOMOraTeJ/JIbHbIC (l)yHKIII/II/I - JJIl UCNOJIB30BaAaHMSA B MAKPOKOMaHIaXx

ABTOMATHY€ECKOIl 3aMeHbI HHCTPYMCHTOB

M101 ocBoGoxaeHHe pe3uenaep kaTesns U3 MoJ3yIKU

M102 3akperuieHue pesneaepxKaTess B NOJI3yIIKe

M103  duxcanus mom3ymku 0e3 pe3neaepxKaTens

M110 BkIIOYEHHE CXKATOTO BO3AyXa JJIs 0OYBKH pabOvMX IMOBEPXHOCTEH pe3lieepKaTens

MI112  orkiaouM JBUTraTebh IUCKOBOTO Mara3uHa MHCTPYMEHTOB

MI113  BKIIOYM IBUTATENb IUCKOBOTO Mara3uHa HHCTPYMEHTOB

M114 B xome ¢yHKIMH OCBOOOXICHMS HMHCTPYMEHTa HE TECTHPYIOTCS JATYUKH, PACHOIOKCHHBIE Ha TOpIIE
O3y ILIKU

M119 no3uLMOHMPOBAHME BPALIAIOLIET0CS HHCTPYMEHTA B IOJO0XKEHHUE JJIsl 3aMEHbl HHCTPYMEHTOB

M121 6nokupoBka BioueHus pexxuma SINGLE

M122 xouen pynkuuu M121

M126 BBIKITIOUEHHE CXKATOTO BO3IyXa ISl OOyBKH PabOYHX IMOBEPXHOCTEH pesnenepxkarens (konerny M110)

M127 ©On0kupoBKa IepeMelIeHUil Nocie OMMOKM MIPHU aBTOMATUYECKOH 3aMeHe HHCTPYMEHTOB

M128 orpannueHue yckopeHHoro nepemenieHus 10 10% mMakcuMaibHON BEJIMUHHBI (CKOPOCTH)

M129 xonen ¢pynkmmu MI128

M242  KOHTPOJH 3alpeIICHHBIX KOMOWHALIUHA JaTYUKOB OTACIBHBIX TPy

M273  oOTKpbIBaHHE THEBMAaTHYECKH YIPAaBISIEMBIX JIBEPE, OTACISIONUX Pad0UyI0 30Hy CTaHKa OT MPOCTPAHCTBA
C IETTHBIM Mara3uHOM HHCTPYMEHTOB, HE OJIOKUpPYET CUMTHIBAaHHS APYTrHx O10koB UITY

M280 3arpy3u mapamerp UIIY  (OMTOBBIHA, OJHOOAWTOBBIA, IBYXOAWTOBBIM WM JBa HEM3IIUX Oaiita U3
geTsIpexOaiiTHOrO mapamerpa UITY)

M281 3arpysu napametp YIIY (nBa Bbicmux OaiiTa u3 yetsipexbaiiTHOro napamerpa UIlY)

M282 3arpysm 2 Gaiita agpeca X

M286 3arpysu 2 Oaiita agpeca R

M289 3arpysum 2 6aiita agpeca D

M293  orpaHuueHHe MOMEHTa cepBONpuBOja ocel X M Z B NMPOCTPAHCTBE AMCKOBOIO WM LIETIHOTO Mara3uHa

HHCTPYMEHTOB

[Tocne BKIIOYEHHUS CTaHKA UCXOIHAS HaCTpOﬁKa B kone C.



CranpaptHo ¢pupmoit TOSHULIN nacTpoeHo:

IIporpammupoBanue B G90 - mo muametpy  (map. 1006.3, out #3 (DIAX) = 1 (auametp) (=0 —
pazuyc)

IIporpammupoBanue B G91 - TI0 AMAMETPY

Koppexkmms o oce  "X" - mo paguycy  (map. 5004.1, 6éut #1 (ORC) =1 (pamuyc) (=0 —
JFaMeTp)

[Tepememenre HyaeBOH (HauyaIbHON) TOUYKU 10 oce "X" - IO paguycy

RESET He oTcTpansieT KOPPEeKLHI0 HHCTPYMEHTOB

A BHumaHue!

He npumeHsATHh nepeMeHHbIe #, KOTOPbIEe HCN0/1b30BaHbl 11 noTpedHocTeit TOSHULIN.
IlepemeHHBbIe HCNOJAB3YIOTCSI B MNpOrpaMMax aBTOMaTHdeckoil 3amensnl. Iloatomy B
NporpamMMax 3aKa3qukKa 3TH epeMeHHbIe MOKHO YNTATh, HO HeJIb3sl B HUX JeJ1aTh 3allUCH.
B mnpoTruBHOM ciiyyae MoO:KeT NPOU30MTH CTOJKHOBEHHME HHCTPYMEHTAa € 3aroTOBKOM,
0JIOKMpPOBKa aBTOMaTH4YeCKOW 3aMeHbl MHCTPYMEHTOB MJIM Jpyrue MOBpPeXIEHHS Ha
CTaHKe.

ABTOMaTHYeCKAas 3aMeHA HHCTPYMEHTOB: #1 +#9, #12, #100 + #103, #147 + #149,
#501, #899

Hanpagaennsnii CTOII mnunagess: #500

Hos10:keHue MoNepeYnHbI: #519, #520

REPOS: #518

Texnoaoruyeckue nporpammbl TOSHULIN ot :9000 - :9024 nochl1aoTcs 3aliMIeHHbIMUI
Npu TMOMOIIH MapPoJisi, YTOObI MPEeIOTBPATHTHh HECAHKIIMOHHMPOBAHHOE peIaKTHPOBaAHHE
WIN OTCTPaHEeHMe.

Jasi mepcoHasia ¢ COOTBETCTBYIOIIMMU MOJHOMOYHUSIMH JOCTYN pa3pellieH NMPH MOMOIIU
napoJis ''327214"', koropsblii He00X0AMMO BHecTH B mapametp 3221.




Hanpasienus nBu:keHnu ocedd u mnuuaened mo ISO 841
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MepeMeleHne MOTIePEYNHbI

IepeMeIieHre ONEPEYHOTO CYIIoPTa

IepeMeIIeHe MOI3YIIKN

OCh BpalICHUs TUIAHIIAKOBI (TJIABHOTO LITTMH/IEIIS )

OCh BPAIICHUS] BPAIAIOIIUXCS HHCTPYMEHTOB (BCIIOMOTATEIBHOTO IITTAHIEIS )
HanpaBJIeHUE BPAILICHHS 10 HANIPABJICHUIO IBUKEHUS YACOBBIX CTPEJIOK
HaINpaBJCHUE BPAICHUs MPOTUB JBIKCHUS YaCOBBIX CTPEIIOK



O6opoThbl NnaHwanbbl (FrMaBHbIA WNUHAENb)

3agaBath npu M71 1 BKIIIOYEHHOH CTyNEHH NIEpeaun
M41  I-s cryneHb (nporpammupoBaTh B Gioke 6e3 "S")
M42  II-s crynens (mporpammupoBats B O610Kke 6e3 "S")

Hanpasnenue Bpamenus M4 BnpaBo

M3 BneBo (BUx ciepenn)
N40 M42 Biurouenue [1-i crynenn nepenaun
N50 S60 M4 60 00./MuH (rpm) (BpaleHne BIPaBo)

Teopernyeckass MONIHOCT M  KPYTAIIMHA MOMEHT Ha IJIaHIIAali0e B
3aBHCHUMOCTH OT 000POTOB

Teopernueckass MOIIHOCTh W KpyTAmmMi MoMeHT mpenmonaraercs mpu  100% »sddexTnBHOCTH mHpHBOAa
IUIAHIIAHOBL. J[efcTBUTEIbHAS MOIMHOCTh M KPYTSAIIMH MOMEHT 3aBHCHUT OT 3()()eKTHBHOCTH NPHBOJA, KOTOpas
U3MEHSCTCS B 3aBUCHMOCTH OT 000POTOB, HCIOIb3YEMOT0 U OT TEMIIEPATyPhl OKPYKarowieil cpe/pbl.

KpacHas nuHHS yKa3pIBaeT TEOPETHUYECKYIO 3aBHCHMOCTh MOIIHOCTU OT OOOpOTOB IUaHmAiiObl. UYepHas muHUA
YKa3bIBaeT TEOPETHYCCKUI KPYTAIINI MOMEHT Ha IDTaHIIAH0E B 3aBUCHMOCTH OT 00OPOTOB IUTaHIIAWOBI.

AC npusog FANUC 60 kBT (82,5 HP)

INonnas MomHOCTS mpuBoAa B I-0i cTymeHu cocrasiuser oT 27 xo 88 rpm (06./Mun), Bo II-o# ctymenu — ot 108 1o
315 rpm (06./mMun). Jo 27 rpm (00./MHH) HCHONB3yETCS HCKIFOYUTEIBHO - THUIIOBAsI cepusi, y KOTOPOH MOIIHOCTb
aBurarens sospacraet a0 82,5HP (60 xBTt) npu xonctanTHOM KpyTsimeM MomeHTe MK = 15 549 1b/ft (21 110 Nm).

XapakTepucTHKa INIaHAOLI  — I —A1 cTyneHb nepeaayu
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XapakTepucTuka mianmaiioosr  — Il-s1 cTynens nepenayu
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O60poThHI BpallaoWMXCsl UHCTPYMEHTOB
(BcnomorartesibHbIM WNUHAESb)

3angaBats ipu M70

Hanpasnenus Bpamenuss M23  BieBo  (BHJ criepeu)

M24  BnpaBo
M25  CTOII Bpamienue
Yucsao odopoToB nox S ... (maxkc. 3000 06./MuH (rpm))
TeopeaneCRaﬂ MOIIIHOCT M prTﬂIIII/Iﬁ MOMECHT Ha MMIIAHIeJIe

BPAIAIOIINXCS HHCTPYMEHTOB, B 3aBUCHMOCTH OT 000pPOTOB

Teopernueckass MOIMHOCTE M KPyTAMUH MoMeHT  mpexanomaraercs mpu 100% »sddextuBHOCTH HpUBOAA
BPAIIAIOIUXCSI UHCTPYMEHTOB. JleHCTBUTENbHAS MOIMHOCTh M KPYTSIIMHA MOMEHT 3aBUCHT OT 3(P(EeKTHBHOCTH
NPUBOJA, KOTOpast U3MEHSETCS B 3aBUCUMOCTH OT 000POTOB U TEMIIEPATYPBI OKPYKAIOLIEH CPEIbI.

Kpacnaa JIMHUA  yKa3bIBa€T TEOPCTUUYCCKYH0 3aBUCUMOCTbL MOIIHOCTU OT 060pOTOB MIIAEACIA  IIpUBOAA
Bpalllaronuxcsi HHCTPYMCHTOB. ‘—IepHaﬂ JIMHUA YKa3bIBaC€T TeOpeTH‘IeCKI/Iﬁ prTﬂH.lPIfI MOMCHT Ha IIIHUHACIIC
Bpamaromuxcst THCTPYMEHTOB B 3aBUCUMOCTHU OT O60pOTOB IMMHAHACIIA.



AC npuoxg FANUC 22 kBt (30,2HP)

TTomnast MomHOCTh coctapisger oT 750 mo 3000 06./mMun (rpm). [t MomHocTy mpuBoaa 0,5 - 22 kBt (0,7 + 30,2
HP) ncnone3yrorest 060poter 25 — 750 00./MuH (rpm) npH KOHCTaHTHOM KpyTsmeMm MomeHTe Mk = 280 Nm (206

Ib.ft)

XapaKTepncnma HIMAHACJA MTPUBOAA BPpAlAIOIIUXCH HHCTPYMEHTOB

300 3—Mk ... S1
—P..S1
250 -
200 - + 20
'E‘ P~
Z 150 i
k4
s o
100 10
50
0 ; ; ; ; ; ; 0
0 500 1000 1500 2000 2500 3000 3500

n [min'1]

HanpasneHHbi CTOIN nnaHwanobbl (rnaBHOro WNUHAens)

3amaBate B M71

Oyukiust M19 aBromMaTHuecku BbI3bIBaeT MakpokoManay :9020. Heo6xonumo coxpanuTh B namsTa cuctemsl UITY.
B napamerpe Ne6080 nactpouts 19.

: 9020

(SET PARAM No.6080=19)

IF[#19NE#0] THEN#500=#19

#1132=ROUND [#500 * 4096/360]

M19

M91

M99

°

Vron IIOBOpPOTa B rpagycax 3aaaBaTh 1104 aApeCcoM S.
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IIpumep:
N60 M19 SO MMOBOpAYMBAHKUE TUIAHIIAWOBI B MCXOIHOE MOJIOXKECHHE

N100 M19 S60 MMOBOpaYMBaHUE TUIAHIIAHOB  Ha 60° OT UCXOHOTO MOJIOKEHHUS

Ecim agpec S He HanmporpaMMHpPOBaH, TO YTOJ HOBOPAYWBAHMS IIITHHAETS MOXHO IIPOTPaMMHPOBATE TIPH IIOMOIITH
MaKpoKOMaHAsl TepeMeHHOH #500. DTO MOXHO UCIONB30BaTh NPH MHOTPEOHOCTH 3alpPOrpPaMMUPOBAHHS
HAIlpaBICHHOTO TOPMOXKCHMS INMHHAENS IPH IOMOIIM IPYroil MaKpOKOMAaHIBI, 3allporpaMMHpPOBAHHON IIpH
nomommu ¢ysakimu G, M, win T. B apyro#t MakpokoMaHfe, 3alporpaMMHUPOBaHHOI mpu momonmw ¢yHkuuit G, M,
win T ¢yskuust G, M, win T BbI3bIBarOIIas MAaKpOKOMAaH/Iy MPOrpaMMbI BeleT cebs kak oObruHast pyHkuus G, M,
wm T).

IIpumep:
N60 #500=0
N65 G65 P9020 MIOBOPAaYMBAHUE TUIAHIIAHOBI B UCXOTHOE MOJIOKEHHE

N100 #500=60

N105  G65 P9020 MMOBOpAaYMBaHUE TUIAHIIAHOBI 0 60° OT UCXOHOTO MOJIOKEHHUS

HanpaBneHHoin CTOIl Bpawawwmxcad  MHCTPYMEHTOB
(AononHUTenbLHOro WNUHAens)

3anaBats ipu M70.
IIporpammupoBaHue Takoe ke, Kak U y HalpaBJICHHOT'O TOPMOKEHHS TUIAaHIIAHOBI.

VYron MOBOpaYMBaHUs B CTYIICHAX IICpcaay 3aJaBaThb I1OA aApeCOM S.

IIpumep:

N60 M19 S0 MMOBOPAYMBAHKE JIOMOJHUTEILHOTO ITTHHIIENS B UCXOJHOE TIOJIOKEHUE

N100 M19 S60 [IOBOPAYMBAHUE  JIOTMOJHUTEIBHOTO INMHUHAENS Ha yroa 60° OT HMCXOAHOTro
TIOJIOKCHUS

OTCTpaHGHI/Ie NMO3NMIIUOHUPOBAHUA OCYIICCTBIIACTCA aBTOMATUYCCKH B CICAYIOIIEM 6110Ke

Ecmu agpec S He HamporpaMMupoBaH, TO YroJ MOBOpPAYMBAHUS  IIIHHJIEIS MOXHO MPOTPaMMHUpPOBATh INPH
MOMOIM  MaKpOKOMaHAbsl nepeMeHHoW #500. DTUM MOXHO BOCHOJNB30BaThbCS IPH  HEOOXOJUMOCTH
3alporpaMMHUpPOBaHMs HANpaBIEHHON OCTAHOBKU LINMHJENSA JPYrod MaKpOKOMAaHIOH, IPOrPaMMUPOBAHHON IPH
novon ¢yukuun G, M, wim T. B apyroii makpoxomanje, mporpamMmupoBanHoi ¢yHkimed G, M, wiu T,
BBI3BIBAIOIIEH MakpoKOMaHAy porpammsl, Gyskimn G, M, umu T BexyT ceds kak 0ObI9HBIC (QyHKITUH.

IIpumep:
N300 #500=0 BBIOOp yriia moBopayrBanus 0°
N310 G65P9020 MIOBOpAaYMBAHKUE JONOJHUTEIBHOTO HIMUHJIENS B UCXOJHOE TIOJIOKEHUE

N400 #500 =90
N410  G65 P9020 TIOBOPAYHMBAHKE JOMOJHUTENBLHOrO INHHAES Ha 90° OT HCXOHOTO MOJIOKEHUS

11



NMporpammupoBaHue oxJaxaeHus WHCTPYMEHTa
oxnaxaarowen aMynbCUen

HOBerHOCTHOC OXJUIAKACHHUE 1101 HU3KUM J1aBJCHUEM

M8 BKJIFOYCHUE HACOCa JI1 HU3KOHAIIOPHOI'O MOBEPXHOCTHOT'O OXJIAXKIACHUA NHCTPYMEHTA

M9 BBIKJIFOUCHUEC HACOCa JIs1 HU3KOHAIIOPHOI'O IMOBEPXHOCTHOI'O OXJIAXKACHUA MHCTPYMCHTA

CuuTbiBaHMe NONOXEHUA nonepeYvyunHbl

Oyukius M990 makpoxomanzisl BeibiBaeT :9021. IlonmokeHue monepeuynHbl MOTOM OyneT 3amucaHo B #520.
Paccrosinre OT BepXHEro MOJIOKEHHUS TomepeunHbl Haxoautcsa B #519. PaccrosiHue OT BEpXHEro MOJIOKEHUS
nornepeyrHsl u3Mepeno ¢ touHocThio 0,001 mm (.0000394 inch), a meficTBUTENbHBIE BHECEHBI MPOU3BOIUTEIEM
cTaHka B Makpokomangy 09021.

:9021

(REV16T+FANUC 0i-TD* No.1648*MACHINE WITH THREE AXES)
(**INCH TYPE EXEKUTION/PAIMYC PROGR.)
(*********************************)
(#520=CROSS-RAIL POSITION)
(#519=CROSS-RAIL DISTANCE FROM M51)
(*********************************)
IF[#518EQ#1]GOT0400

M242 (CHECKING THE SWITCHES)

#520=0

#1132=49

M289 (READING OF CROSS RAIL POSITION)
M139
#520=#1000+2*#1001+4*#1002+8*#1003+16*#1004+32*#1005+64*#1006+128*#1007
#1132=10

M282 (READING OF CROSS RAIL POSITION)
M139
#100=#1000+2*#1001+4*#1002+8*#1003+0*#1004+0*#1005+0*#1006+0*#1007
M139

IF[#520NE#100]GOT0O299 (ERR)
IF[#520EQ0]GOT0O299 (ERR)
IF[#520GT9]GOT0299 (ERR)

GOTO#520 (M51 - M63)

N1

#519=0 (M51)

GOTO300

N2

#519=100 (M52)

GOTO0300

N3

#519=200 (M53)

12



GOTO300

N4

#519=300 (M54)

GOTO300

N5

#519=400 (M55)

GOT0300

N6

#519=500 (M56)

GOT0300

N7

#519=600 (M57)

GOTO0300

N8

#519=700 (M58)

GOT0300

N9

#519=800 (M59)

GOT0300

N299

#3000=150 (CROSS RAIL ERROR)
N300

M139

#1132=3980

M286

M139

#550=#4006 (G70/G71)
IF[#550EQ71]GOTO400 (DO NOT RECALCULATE)
(RECALCULATE TO INCHES)
#519=#519/25.4 (RECALCULATE TO INCHES)
N400

M91

M99

o
5
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NMonoxeHne UCXOOAHOWU TOYKU, MNOMEpPEeYUHbl, HyreBble
(Ha4YanbHbIE) TOYKHK

700

RB Hcxonnas onopHas Touka cranka (HOME POSITION)
AC CaBur MONEPEINHEI

C [TepemenieHre momnepednHbl

JI1s CTaHKOB € TTOJBMKHOM MOIEPEYHHON HEOOXOANMO K COCTABIIIONICH MepeMEIeHH s 10 OCH Z NPHOABUTh CIABUT
nornepeunssl oT nosurmu M51 (AC). Obmee nepemernenue o oce Z coctasuser H + AC.

Ilepemenienue B ucxoiHbIe TOUKU: ocb X (G28 G991 X0
oce Z G28 GI1 Z0

HepCMCH.ICHI/IH nporpaMMupoBaTb B CaMOCTOATCIIbBHOM GJI0Ke.
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IIpu nporpamMupoBaHuu IepeMmelieHHs mnomnepednHsl MS51 + M59 mpousoiiier aBTOMaTHYECKOE OTKPBITUE
THJPaABINUECKU YIPaBIsEMbIX ABEPOK, OTACIAIOMINX Pabouyto 30Hy CTaHKa OT Mara3suHa ¢ HHcTpyMeHTaMu. Ilocie
3aBEpIICHHUS IEPEMEIICHUsT HEOOXOJUMO 3alporpaMMHpPOBaTh 3aKpbIBAHHE IMHEBMATHUECKU YIPABIAEMBIX 3THX
JIBEPOK, OTJCIIIONINX Pabodylo 30Hy CTaHKa OT MarasmHa ¢ HHCTpyMeHTaMu M75.

Casur  momepeyrHbl 0T MS51 MOXXHO oOecrmeuuTh 3anporpammupoBanueM M90 (monmoxenue - B #520,
nepemeleHue - B #519).

IlepemMelieHue momepeYnHbl MO oce 7, coXpaHseMoe BO BHEIIHEM
nepeMenieHnH

Ecnu Hy)KHO, 4TOOBI IepeMELICHHE IIOMEePEUYMHBI OBLIO COXPAHEHO BO BHEIIHEM IEPEMEIICHHH, TO HEOOXOIUMO
BbI3BaTh Makpokomanay : 9029. B mapamerp 6089 Heobxoaumo BaectH 501. [IporpaMmmupoBanuem ¢ynkiuun M501
Cxx, rae: Touka Cxx mpeacTaBisieT co0oi monokeHue mnomnepednHsl (1 + 9), BeI3biBaeTcs Makpokomanga: 9029.
MakpokoMaH/a, TOCIEe 3TOTO, caMa OIPEICIHT IOJOKCHUE IONEePeUHHbl (B ClIydac HEOOXOIMMOCTH B 3TO
TOJIOKEHHUE HACTPOUTCS — €CIIM TaM HE HaXOJMTCS) U 3aIHIIET PACCTOSHHE OT BEPXHETO ITOJIOKEHHS TIOTIEPEIHHBI BO
BHelIHee nepemMenicHue (#5202).

MaxkpokoMaHaa Ui epecTAaHOBKM nonepeyursl — 09029

Cnocod nporpaMMipoOBaHUs:

- M501 Cc — dyHKIus, BbI3BIBAIOIIAS MAKPOKOMAHIY AJISI MEPECTAHOBKH MOMEPEYUHBI (HACTPOUTH Mapamerp
6089 =501)

Onucanue apryMeHTOB:

C ... HOMEp IPeIyCMOTPEHHOTO TOJOKESHHUS MOTIePEIMHBI
- npumep: M501 C5 — nepemeliieHre MonepeyrHbl B ojioskeHue Ne 5

He.]'lb HUCMOJIB30BAHUA MAKPOKOMAaHAbI:

1) ¢usuyeckoe nepeMenicHUe MOIepeYrHBl + U3MEHCHHUE UCXOIHOTO IEePEMEIICHHS HyJIeBOH (HaYaIbHON) TOYKU
— ext. ZO — eciy TeKyIee U MPeayCMOTPEHHOE TIOJIOKEHUE TTOTIePEYNHBI OTINIAIOTCH,

2) W3MEHEHHE MWCXOAHOrO IepeMelleHus HyJeBol (HayanbHOM) Toukn  ext. ZO — ecnu Tekylee Hu
IIPEAYCMOTPEHHOE TIOJIOKEHHE ITOTIEPEINHEI COBIIAIAOT.

Onucanue pyHKIHM MAKPOKOMAH/IbI:
- TepeMeleHHe B UCXOAHYIO (HauambHy0) Touky ocu Z (¢yrkmus : G28 G91 Z0)

- IepeMeleHue B MojokeHHe 1o oce X (3a4arh BENUUYHMHY, COOTBETCTBYIOILYIO HACTPOWKe craHka: mMm/inch,
panuyc/diameter)

- NEPEMECIICHNE MTONICPCUYNHBI B TPOIPaMMUPOBAHHOC ITOJIOKCHUC

- 3aKpbIBAHUEC ITHCBMATUYCCKU YIIPABIISICMBIX IBEPOK, OTACIAOIINX pa60qy}0 30HY CTaHKa OT MarasuHa C
HWHCTPYMEHTaAMHU

MakpokoMaHa 1 cBoeil (YHKIMH HCTonb3yeT MakpokoMmanxy 09021. B makpokomanne 09021 mpomsoiiner
CUHMTBIBAHHE TEKYLIEro MOJIOXKEHHS MOIEPEUNHBI B MAKPOKOMAaH Ly IEpeMEHHOH - #520, a MoIyyeHHOe pacCTOsSHUE
TEKYIIETO MOJOKEHUS OT EPBOTO MOJIOKEHNS TTOTIEPEINHBI — CIUTHIBACTCSA B MAKPOKOMAaH/Ty epeMeHHOH - #519.
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l'[epeqem, aBapm“lex CI/ll‘HaJ'll/Bal.lHﬁ, BKJJIKYC¢HHBIX B X01€¢ IUKJIA:
151 — ARG: C WRONG PROGRAMMED

Apryment dyskipn M501 — C He ObUT 3anpOrpaMMHpPOBaH, WK ObLT 3a[POrPaMMHUPOBaH ¢ OIIMOKOM. Bbut
3ajaH HOMEp MO3WIMHU, HAXOSIIUICA 3a TpeAenaMy MOJOKEHUH MONepedrnHbl Ui JAaHHOTO CTaHKa.
CaJa3ku MonepeyHoro CyIninopTa HaxoIsATCs Ha YIOpe B IPOCTPAHCTBE Mara3uHa ¢ HHCTPYMEHTAMH.

Hepeqenb MAaKpPOKOMaHA II€PEeMEHHBbIX, MCI0Jb30BAHHBIX B MaKpPOKOMaHIe IJIs
nepeCcTaHOBKU NMONECPECYHNHBI:

#3, #5109, #520

Mpumep pacuerta nepemMeLleHus HayanbHOM TOYKMU
3aroToBKM

Ilepememienue o oce X 3amaBaTh Kak paaumyc. llpu mepememenun G53 cucremMa KOOpAMHAT NEPEMECTUTCS B
HyJeBYIO (HauanbHyr0) Touky cranka (G53 dyHkuuonupyer Toinbsko ¢ GO).

ITonepeunna B nonoxxenuu Ne5 —AC = 15.748]1.

1. mepemermenue no ocu Z=H + AB =12.622 + 15.7481 = 28.3701
2. mepemenienue mo ocu Z = 5.9055 + 15.7481 = 21.6535

G54 X=0
7 =128.3701
G55 X =9.8425
7 =121.6535

NB2 (G55)

inches (metric)

R 9,8425"
(R 250)

Ecin mepemenieHne MOMEPEYHHBI COXPAHSETCS BO BHEIIHEM mepeMemieHnn (mpu momomm MS501 Cxx), To B
nepeMeleHr e HyJIeBOH (HayaIbHOM) TOUKH MO oce Z 3a/1aeTcs TOJbKO BBICOTA 3aTOTOBKM OT IUIAHIIAWOBI.

G54 Z=12.622
G55 Z =5.9055

NBS - HyJieBasl (HayaJlbHas) TOYKa CTaHKa
NB1 - 1-1 HyneBas TOUKa 3arOTOBKH

NB2 - 2-1 HyJeBas TOYKA 3arOTOBKH

H - BBICOTA 3arOTOBKH OT IUIaHIIAH0BI
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BHUMAHHE!

Texnonornueckue mporpamMbl TOSHULIN anst aBTOMaTH4YecKOd 3aMeHBI WHCTPYMEHTOB W T.JI. HE 3aIIWIICHBI
napoJieM OT HACTPOHKHU CUCTEMbI KOOPAMHAT NP Hcoiab30BaHuu GyHkumun G92.

Takoe mepeMeneHne CUCTEMbI KOOPMHAT JOJDKHO OBITh MPEJABAPUTENBHO aHHYJIHPOBAHO, YTO JICNIACTCS HAS37I0M B
ucxonusle (onopusie) Touku oceit X (G28 G91 X0) u Z (G28 G91 Z0) u 3anporpammupoBanueM pynkiun G92 co
3HAUYCHWAMH X, Z, COOTBETCTBYIOIINMH 3HAUYCHUSIM UCXOIHBIX (ONOPHBIX) TOYEK, FJIH BBIKIIFOUYCHHUEM CTaHKA.

3anporpammupoBanreM ¢yeknun  G92 Ux mpom3oifeT MOBOpaduMBAHUE IUCKA MarasMHa C HHCTPYMEHTaMH.
MoO:KHO aHHYJIMPOBATh TOJIBKO BBIKIIOYEHHEM CTaHKA.

KOppeKLlMﬂ reomMeTpumn MHCTPyMEeHTOB

s pesuenepskareneid umeercs: B Hammunu 64 koppekuuu (1+64)

Pe3uenep:karesn

N
@ @ <
S ¢ 6 b oo
[
|
Gx‘ —Gx

F ... ucxomHas TOdKa pe3neaep:KaTess

I'eom. X V4 R T

1+64 +GX GZ |RHOXu 1-9

Ecnn ucnonme3yercst Tounast xoppekuust WEAR, To HeoOXOIMMO CIIEANTH 3a TeM, YTOOBI 3Ta KOPPEKIHUS CHadaia
ObUIa BBIIBUHYTA, & TOJIBKO IOTOM HAdall HAJIBHTAThCS pe3lie/iepKaTelh C HHCTPYMEHTOM B TIOJIOKEHHE, 3aJ]aHHOE B
0Js10Ke TepeMelleH i, B T.4. TeOMETPUIECKON KOPPEKIMU. B MPOTUBHOM Cilydae MOXET MIPOU30UTH CTOJIKHOBEHUE U
MOBPEXKICHUC PaO0OYUX YCTPOMCTB.
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IHonoxkenue pe3na MHCTPYMEHTA

z

Imaginary tool nase number 2

Irmaginary tool nose number 7

Imaginary tool nose number 3

Irnaginary tool nose number §

Imaginary tool nose number 9

Imaginary tool nose number &

‘

Imaginary tool nose number 1

Imaginary tool nose number 5

Imaginary tool nose number 4
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BHeceHne KOppeKIUM N0 PANYCy

@mi \64\2

- X
ITpumep konupoBaHusa (popMbI U3 TOUKHU A 10 B
N60 G54 G90 GO G96 X14.2519 S70 M4
N70 Z7-4.6456
N80 G1 G41 X14.1732 Z-4.7244 F0.25
N90 A285 RI1.1811
N100 X11.8110 Z-2.3622 A180
N110 Gl G40 X11.8503 Z-2.2834 F10
inches (metric)
N
ol
923,622 M
(9600) T s
B RIS
<L
o
AN
/ D
/ A
15°
928,5464
Al .
(9720)
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ToyHas noacTpomnka 6noka

M137 akTuBaIysi TOYHOH MMOJICTPOWKH OJIOKA

MI138 neakTuBanus TOYHOM MOJCTPOMKH OJOKa

Oyukimst M137 cHkaeT HeyBsi3Ky (MOTpemHOCTh) (GOpMBI B MECTE€ CTHIKOBKHM IBYX OJIOKOB (Hampumep: Ha
TpaHsX), HO MpoAeBaeT BpeMs oopadoTku. IlorpentHocts Gopmsl ymeHbImIaeTcs Ha yriry 90° makcnmansHo Ha 0.01
MM (0,000394 inch) — cM. 3cku3.

be3z M137

z PROGRAMMED PATH
IIporpammupyemas TMHUSA

JleticTBUTENbHAS TUHUS P \
ACTUAL PATH

C ucnoan3oBannem M137

PROGRAMMED PATH =ACTUAL PATH
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lll-a ynpaBnsemas ocb C — noBopayMBaHue mnnaHLWanobI

Heob6xoxumo 3agasate B M70.

Brurouenue pexuma c I11-it ynpasiasiemoii ocsro0 C (pexum ¢ppe3epoBkn)

M70 Be3bBaeT MakpokoMaHxy 09022, koTopy:o HEOOXOAMMO 3aTpy3UTh B MaMATh M HACTPOUTH mapameTp Ne
6082 =170

[II-s ynpasnsiemas oce C mpu IMOMOIIM KOHCTAHT HACTPOEHA TaK, YTOOBI 3HAK YIPABISUI TOJNBKO HANPABICHHE

yTOJ MOBOPAYMBAHHS IUIAHITAHOEI

B rpajycax

CKOPOCTB ITOBOPAYMBAHUS T'PaayChl / MUH

noBopauuBanus (mapamerp 1007.3 =1; 1008.0 +3 =1).

N50 G28 G90 CO nepemenienne ucxoaHoi touku Ill-eit ynpasnsemoii ocu C

N60 G9%4 G1 G90

N70 C60 F500 MOBOpaYMBaHMUE ILTAHMIAWOBI Ha 60° B Hanpasnenun + (CW)
ckopocts 500 rp. / MuH

N100 G91 C15 MOBOpaYMBaHUe IUIaHIIAKObI Ha 15° B HanpaBneHun + (CW)

N119 M35 TOPMOJKCHUE IUTAHMIAHOBI

N115 M98 P0060 BBI30B MPOTPaMMBbl

N120 M36 pacTopMakMBaHHE IIIAHIIAHOBI

IIpumep noBopauyMBaHus IVIAHIIAKHOBI

Komanaa B G90 | Komanaa B G91 | PesyabTupylomee apus:kenue ocu C

G90 C90 [Tnanmraii6a B iemxkenun 90 rp. B Hanpapnennu + (CW)
C-50 C-40 [Tnanmraii6a B niemxenun 40 rp. B HanpaBnernnu — (CCW)
C-0 C-50 [Tnanmaii6a B nemxennn S0 rp. B HanpasiieHun — (CCW)
C-90 C-270 [Tnanmaii6a B nemxennn 270 rp. B HanpaBinenun — (CCW)
C-0 C-90 [Tnanmaii6a B nemxennn 90 rp. B HanpasieHun — (CCW)
C-315 C-45 [Tnanmmait6a B qerxeHnn 45 rp. B HanpasieHnn — (CCW)
CO0 C45 ITnanmmait6a B qroxeHnH 45 rp. B HanpasiaeHnHn + (CW)
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CkperuieHue TUIAHIIANOBI

Ilocne mnoBopauuBaHus IUTAHIIAWOBI € MOXKHO 3aTOpPMO3UTh Mpu momomm M35, pacTopMaxuBaHHE
MPeayCMOTPEHO Ipu nomoiu M36.

M35, M36 MIPOTPaMMHPOBATh B CAMOCTOSTEIIFHOM OJI0Ke (KpOMe JKECTKUX ITHKIIOB)

VY 5KeCTKUX IIUKJIOB CBEPJICHHS MTPOTPaMMHUpPOBaTh cKperuieHnue M35 Tonbko B koHIe O10ka ¢ G83-89. B ocranbHbIX
0J10KaX, B KOTOPBIX IIUKJI OBTOPSIETCS, CKPEILICHUE [IPOrPaMMHUPOBATh yKEe HE HYKHO.

IIpumep:

N60 G83 Z-60 R-5 P200 F0.6 M35
N70 C60

N80 C180

N90 G80 M25

IlepexkiroueHue B pe;kMM TOKAPHO 00padoOTKH

ITpu nepexofie B pexuM TOKapHOH 00paboTku ¢yHkuuss M71 Bbi3biBaeT Makpokomanay 09023, xotopyro
HEoOXOAMMO 3arpy3UTh B MaMITh CHCTEMbI M HacTpouTh mapameTp Ne6083 =71.

CraHOK ¢ MyCcKOBBIMHU (camoTopMo3smiuMu) miatrgopmamu B pexkume Gl cTaHZapTHO HACTPOCH HA BEJIUYHHBI
KoHCTaHT cranka Nel622 mis oceit: X = 100; Z = 100; C = 750 1 Ha BeTUYHUHBI KOHCTAHT CTaHKA JJIsl OTPaHHYCHUS
MaKCUMaJbHOM ynpasisieMoi ckopoctu Ne.1422 = 2000.

B ciyuae unrepnonuposanus I1I-eit ynpasnsiemoit ocu C ¢ npyroii oceto (X, Z) Hamp.: ¢ppe3epoBka B M70
HEOOXOIMMO M3MEHUTh BeJIM4YMHbBI KOHCTAaHT Ne 1622 ra X = 100; Z = 100; C = 100, a xonctanty Ne1430 —
m3menuTh Ha X = 500; Z = 500; C = 500.

[Ipu nepexone B pexxum M71 aBTOMaTH4ECKH MPOUCXOIUT NEpenuch (M3MEHEHHEe) BeMUnH KOHCTaHT Nel1622 Ha X
=100; Z =100; C =750, a xoucrauty Ne1430 mzmenuts Ha X =2000; Z = 2000; C = 500.

IIpu cBepnenun koHcTaHThI Nel622 octaBuTh B McxoaHON HacTpoiike (M71) X=100, Z=100, C=750, a koHCTaHTy
Ne1430 uamenuts Ha X = 2000; Z = 2000; C = 500.

IlepenucpiBanye (M3MEHEHHE) KOHCTAHT MPOM3BEIEHO aBTOMATUUECKU MPH ITOMOIIY MAaKPOKOMAaHJ Ul aKTHUBALUU
WU JIeaKTHBalUK NOJsipHON TpaHchopmamuun — TRANSMIT (09012; O9013). Ot MakpoKOMaH/IbI BbI3BaHBI
¢ynkmeit G112 wim G113. Heobxoaumo B mapametp 6052 Hactpouts 6052 = 112, a B mapametp 6053 - 6053 =
113.

[Ipyn noAroBpeMEeHHOM UCHOJIB30BAaHUM OJHOW mo3unuK IaHmanosl — Ill-eit ympaBnsiemolr ocu C (Hamp.:
JUTATENbHAs oniepanus Gpe3epoBaHusl B UyTyHE) MOKET IPOU30UTH OOJIBIIOE CKOTJICHUE CTPYKKH MEXIy CTAHHHOM
U IUIaHIIAaiO0oH, B pe3ysbTaTe 4ero 3aTeKaHue OXJaXKJarolled SMYJIbCUM B MPOCTPAHCTBO MOCAIKU (YCTaHOBKH)
iaHmaioel. [ToaTtoMy pexoMenmyercsi mpoBepHyTh och C MuHHManbHO Ha 180° sl OTCTpaHEHWS CTPY)KKH.
Take MOXHO TpepBaTh ONEpAMI0O U TNEPEeHTH B PEXUM TOKapHOH OOpabOTKM M NPOBEPHYThH IUIAHIIAKOY
BXOJIOCTYI0. HacToe oTCTpaHEeHHe CTPYXKKH BIMACT M HA TOYHOCTH MO3UIIMOHUPOBAHHS TUIAHIIAHOBI.
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Transmit — nonsapHasa TpaHccgopmauuma

Transmit — mpeTHAa3HAYCH IS TOPLEBOH (Ppe3epoBKH.

CHavana 3anporpammupoBath M70 (aBromatudecku HacTpouT M42, G94 wu Hailger ucxomHyrm Touky B Ill-ei
ynpasmsemoit oce C).

Gl12 ... BKJFOYCHHE MOJSIPHOH TpaHchopMarmu - Transmit (TepennmryTcst KOHCTaHTHI I (pe3epoBaHus +
BKJIFOUUT transmit G12.1)

GIl13.......... BEIKJIIOYCHUE TIOJNAPHON TpaHcopmanuu - Transmit (mepemnumreT KOHCTAaHTHI Ha HWCXOIHBIE +
BBIKIIIOYHT transmit G13.1)

DuUKTHBHbIE OCH JJIA MOJASPHON TPaHCcPhoOpMaUuKn

Hauaso crcTeMbl KOOPAUHAT PACIIOIOKEHO B TeKyIiel mo3uimu (moBopaynBanue) ocu C (HE3aBHCHUMO OT
ucxoaHou Touku ocu C).

Cc
T napaMeTphl HHTSPIIOIHPOBAHNS:

|

<G;42‘ oCh X ...l 1
ocb C ... J
] R
G41 Ve G2\
— - - - - K Pasmepsr "X"
pel "X" 3a1aBaTh KaKk AUAMETP.
| G42 S
G41
n 9
pumep:
3

®pe3epoBaHne KBAJpPaTOB, MOBEPHYTHIX Ha 45 ° u kpyros guamerpom 100 = py X
MM (3,937inch) NI60

C S

) C
s
%,
Po X
N270
N
2
480 G2

N560

k = )°
@Cé%
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N50
N55
N60

N80
N90
N100
N120
N140

N150

N160
N170
N180
N190
N200
N210
N220
N230
N240

N250
N260

N270

N280
N290
N300
N310
N320
N330
N340
N350

N360

N500
N510
N520
N530
N540
N550
N560

N570
N580
N590
N600
N610

M6A8H40
T40
M70

M43
S140 M23

G90 GO G94 G54 X580

G1 Z-20 F150
G112

G42 X480 F50

C240
X-480
C-240
480

C40

G40 X530
Z20 F150
Co

G113

Z-10
G112

G42 X480 CO F50

X0 C240
X-480 CO

X0 C-240
X480 CO
X540 C30
Z20 F150
G40 X580 CO
G113

M25

G90 G40 GO G55 CO
G9%4 G1 X460 F1009
G0 Z200

G1 Z-20

M23 S150

G112

G1 G42 X360 CO F50

G2 X360 C0 150 J0
G1 G40 X460 CO
720

G113

M25

3aMeHa HHCTPYMEHTOB rosioBku Ned( miist ananrepa Ne§
aKTUBALUA KOPPEKUUU UHCTPYMEHTOB No4(

MIepexo]] B peKUM (PEe3epOBKH + IepeMeNeHHEe B
UCXOIHYIO TOUKy ocu C

BKIIIOYEeHUE [-ast CTyIeHb CKOPOCTH BPAIICHUS
BKIIIOYEHHE OOOPOTOB BPAIAIOIIETOCS IIMTAHACIIS
repeMeleHe ¢ BHECEHHON KoppekIiueit o juirnHe Ne 40
nepeMelieHne ¢ BHECEHHOU Koppekuuel mo amune Ne 40
BKJIFOUEHHUE transmit + nepenuchiBaHue KOHCTAaHT 1622 u
1422 nnsa dpesepoBanus

BHeceHre KOppEeKIUH pagnyca U MepeMeIleHrue

B UCXOJTHYIO TIO3HITUIO

¢dpe3epoBka kBaapata co ctoporoit 480 mm (18,9inch)
(dpesepoBka kBajapata co cropoHor 480 mm (18,9inch)
¢dpe3epoBka kBaapaTa co ctoporoit 480 mm (18,9inch)
(dpesepoBka kBajapata co cropoHor 480 mm (18,9inch)
(dpe3epoBka kBajapaTa co ctoporoit 480 mm (18,9inch)
aHHYJIHPOBaHKUE KOPPEKIUH 110 PainyCcy

BBbIIBIKEHUE 10 oce "Z"

Bo3Bpar Ha 0 1o oce C

BBIKJIIIOUCHHE transmit + mepenuchiBaHUEe KOHCTAHT 1622 n
1422 HOpMaTUBHBIMU

nepemMenieHne B paspes mo oce "Z"

BKITIOYCHHUE transmit + mepenuchbiBaHue KOHCTAHT 1622 u
1422 nnsa dpesepoBanus

NEepeMEUICHNE B MCXOAHYIO MO3UIUI0 M BHECCHHUE KOPPEKUUHN

TI0 PagnycCy
(pe3epoBKa KBagpaTa MOBEpPHYTOro HA 45°
(dpe3epoBKa KBagpaTa MOBepHYTOro Ha 45°
(pe3epoBKa KBajgpaTa MOBEpPHYTOro Ha 45°
(dpe3epoBKa KBazpaTa MOBepHYyTOro Ha 45°
(dpe3epoBka KBajpaTa TMOBEpHYTOrO Ha 45°
BBIABIDKEHHME 110 oce "Z"

AHHYJIHPOBaHUE KOPPEKLUH 110 pasuycy

aHHYJIHPOBAHKE transmit + MepenucrBaHue KOHCTAaHT 1622 u

1422 Ha nepBOHaYaIbHBIE HOPMATHUBHBIC BETMYHHBI
OCTaHOBKa 000POTOB BPAIIAIOIIETOCS IIITHH/EIA

MMOBOpaYMBaHUe TUIaHINIANHOb  Ha 45° (B G55 C=45)
HepeMelleHHe C BHECEHHOW KOppEKLUeEH 1o JyiuHe
IepeMelleHle C BHECEHHOH KOppeKLueil 1o JyiuHe
HepeMelleHHe C BHECEHHON KOppEKLUeH 1o JyiuHe
BKJIFOUCHHE OOOpPOTOB BPAIAIOIIETOCS HHCTPYMEHTA
BKJIFOUCHHE transmit

MEPEMEUICHNE B MCXOIHYIO MMO3UIUIO U BHECCHUC KOPPEKOUUN

0 paguycy
¢dpesepoBka kpyra & 100 mm (I 3,937inch)
aHHYJIHPOBaHHE KOPPEKLUH 110 PaTuyCy
BBIIBMKEHUE 10 oce "Z"

aHHYJIHPOBaHKE transmit

OCTaHOBKa 000POTOB BPAIIAIOIIETOCS IIITHH/ICISA
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YcroitunBocth IlI-eit ynpasasiemoi ocu C

Ecmm npm 06paboTke 3aroToBkH ¢ OONBIION Maccod, COCPENOTOUCHHON Ha OOIBIIOM JHaMETPE, BOZHHUKAIOT
BuOpanmu, HeycrounBocts I1I-eii ynpasnsemoii ocu C, TO 3T0 MOXKHO OTCTPAHUTH CHIDKEHHEM CHJIbI CKPEIUICHUS
CKPYTKH MO3ULMH.

Ckperutenne ckpyTku nosurmu [Il-eit ynpasmsemoii ocu C HaCTpOEHO HA ONTUMAJBHYIO BenuunHy mox - LOOP
GAIN =2000.

W3MeHeHHs: MOKHO BHECTH B PYYHOM PEXHME, MepenucaB I 3TOro BeanduHb! cepomapamerpa LOOP GAIN B
MEHIO HaCTpoHKku cepBo. Ilocie nepernucu cTaHOK HEOOXOANMO BBIKIIIOUHUTS.

IIpumeyanne. BennunHy CHIIBI CKpEIUICHHS HEOOXOIMMO ONPENEeNTHTh  MIPOOHBIM CHOCOOOM —
H? TIOCTENICHHBIM CHIDKEHHEM JI0 CaMOro YCIOKOoeHHs (cOamaHcupoBaHms) ocu. [locme okoHYaHHS
00paboTKH HEOOXOIUMO CcepBOMapaMeTp I[epenucarb Ha MEPBOHAYAIBHYIO MCXOAHYIO BEIUYMHY.

CranmaptHo LOOP GAIN y Bcex oceil HacTpoeH Ha oauHakoByro BenuuuHy. Ecmu LOOP GAIN 'y
UHTEPIIOINPYIOIINX OCEH OTIMYAIOTCS, TO MOXKET IPOU3OUTH Je(HEKT (POPMEL

Loop gain Haxomurtcs Ha skpane SYSTEM |—|SV-PRM|SV.TUN]|

Rigid Tapping — Hape3aHue pe3bObl 6e3 BbipaBHUBaKOLLEro
naTpoHa

Cranok u cucrema UITY ocHamiensl ¢yHkimeit Rigid tapping — Hape3anue pe3p0bl 0€3 BRIPABHUBAIOIICTO AaTPOHA.
[Tepemernienne THHEWHO!H ocu (IIara pe3p0Obl) CHHXPOHH3UPOBAHO C BpAIICHHEM BpPAIIAIOIIETOCs WHCTPYMEHTa
(momomHUTENBHOTO mMuHAES). Pe3sbonape3Hoi mukn — topueBoit G84 u moapesnoit G88 MOXKHO MCIIOIB30BATH
UcKITrounTeNnbHO Kak Rigid tapping. [epen camum mporpamMmmupoBaHueM (YHKIHH Ui PE3bOOHAPE3HOro IHMKIA
(G84, G88), Hneobxommmo 3amporpamMmupoBaTh (yHknuro M29 — akrmBarma ¢yskmum — Rigid tapping. s
Hape3aHus JeBoi pe3r0bl HeoOxoquMo nepes dhyHkiwein M29 3anporpaMmmupoBaTh (GyHKIu0 M294.

[Mpumep ncronp30BaHus Pe3bOOHAPE3HOTO MUKIIA:

N705 GO G95 X31.5 Z0.4 CO

N710 M29 s300

N715 G84 Z-2 R-0.2 P1000 FO0.0787 (FRONT RIGID TAPPING-RIGHT)
N720 X31.5 C120

N725 X31.5 C240

N730 G80
N705 GO G95 X31.5 Z0.4 CO
N708 M294

N710 M29 S300

N715 G84 zZ-2 R-0.2 P1000 F0.0787 (FRONT RIGID TAPPING-LEFT)
N720 X31.5 C120

N725 X31.5 C240

N730 G80

N735 M25
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ABTOMaTMyecKass 3aMeHa MHCTPYMEHTOB (pe3ueaepxateneu
Ny BpawaroLWmuxXca UHCTPYMEHTOB)

B Hanuuuu umeercs 17-TUMECTHBIN IUCKOBBII Mara3uH ¢ HHCTPYMEHTAMU:

— Ha HeweTHeIX mozummsax (Ne 1, 3, 5, 7, 9, 11, 13, 15) nucka marasuHa Ui YKJIaJKH HHCTPYMEHTOB
HAXOJATCS pe3leepKaTeNn

— Ha HedyeTHBIX mosmmusix (Ne 2, 4, 6, 8, 10, 12, 14, 16) mucka maraswHa JUis YKIaJIKd HHCTPYMEHTOB
HaXOJATCs Bpamaromuecs HHCTpyMeHTHI [SO 50

— Ha nosunuu Ne 17 aucka MarasumHa Ui yKJIAJKd MHCTPYMEHTOB HAXOJWTCS HaKIalKa Ul 3aKperIeHHs
BpALAIOILUXCSA HHCTPYMEHTOB B IIOI3YLIKE

Cama aBTOMAaTHYECKas 3aMeHa HHCTPYMEHTOB IPOU3BOJAUTCH ocJiabjieHHeM

T X X X X

\— HOMep Koppekuun (1+64)

HoMep uHcTpyMmeHTa (1+16) — COOTBETCTBYET HOMEPY €ro MO3HUIMH B JHCKOBOM
MarasuHe HHCTPYMEHTOB

Anpec "T" BbzpiBaeT MakpokoMauay : 9000, koTopasi BBIIIOJIHUT CaMy aBTOMAaTHYECKYIO 3aMEHY WHCTPYMEHTA.
Maxkpokxomanaa 9000 Be3bsiBaeT Makpokomanay 09002, B KOTOpoi HaXOIATCS pa3Mephbl 3aMEHBI.

CoOpoc xkoppexkuum:
Txx00

HOMEp MHCTPYyMEHTA

OcBo0Oo:KI€eHNEe TOJI3YIIKH:
TO

IlapameTpsl 3aMeHbI HaxoaATCs B mporpamme : 9002

Homep nHCTpyMeHTa, HaXOAAIIErocs B MON3YIIKe YKa3biBaeT #501.
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REPOS

B pexume REPOS mnpoxomsT uacT MakpOKOMaHAbl ~ aBTOMATHYECKOW 3aMEHbl WHCTPYMEHTOB. BemnuuHbI
KOPPEKILIMHU OTpeAeNsieT MAKpOKOMAaH/ 12, BbI3BaHHAS T-KOJIOM.

IIpu pexxume REPOS He mpoxoauT MozaeM Ui CUMTBHIBAHUS MOJOXeHus nomepednHbl (M90), mostomy mepen
BKItoueHueM pexxrma REPOS B MDI Heo6xonumo 3anporpamMmmupoBats M90.

Bcenomoratenpabie pynkuun  M280 +~ M289 npu pexxumve REPOS He BBINONHSIOTCS, TO3TOMY HX HCIOIb30BaHUC
B IIPOTpaMMax JeTalli JOJDKHO OBITh HA/IICKAIINM CIIOCOOOM 3aIUIICHO.

Orpannuenus B REPOS:
- Henp3s nepeiiTu B Ipor3BOJILHBIN OJIOK.
- IlepeckakuBaTh B OJOK, B KOTOPOM OBLJIO 3aKOHYEHO.

Ycaosusi. CoCTOSIHHE CTaHKa ITOCIEe OKOHYAHHS B JaHHOM OJIOKe He OBIIO 10 peXHuMa repos M3MEHEHO. JTo
3HAYHT, YTO MHCTPYMEHT He ObLI M3MEHEH, He ObUI M3MEHEH HOMep KOPPEKIMH WHCTPYMEHTa WM IOCaHa
Jpyrasi KOPPEeKIusi, a TAKKE OCTAIOCH 0e3 M3MCHEHHH MMOJIOKEHHE TMONEPEUUHBL.

- IlepeckakuBath B 010Kk ¢ TXXXX (MIM B MOCIEAYIOIUHA OI0K), B KOTOPOM B MOJN3YIIKY OyJIEeT BCTaBJICH TaKOH
K€ MHCTPYMEHT, KaK M HMHCTPYMEHT, YK€ HaXOJLIMiics B ION3YLNIKE M IIPU IOMOILIM KOTOpOro Oyner
IIPOJIOJIKaThCsl 00pabOTKa 3arOTOBKH.

Ycaosus. B non3yke 10mkeH HAXOAUTHCS HHCTPYMEHT, KOTOPBIM OyIeT MPOU3BOAUTECA 00paboTKa.

Ecnu B GyioKe, B KOTOPHIN NepecKakuBaeM, He OBLTH 3amporpaMMHPOBaHBI 00OPOTHI IUIAHIIAWOBI, TO 3TH 000POTHI
HEOOXOIMMO 3aIporpaMMHUpoBatTh BpyuHyto B MDI. Jlanee He0OX0JMMO MOATBEPAUTh HHCTPYMEHT, HAXOSIIUICS B
MOJ3YLIKE.

BHUMAHHE!

IIpn HecoG/rogeHUM 3TOro mnopsaka (mepexoAbl B JApyrue OJIOKH) MOKeT NPOU30HTH CTOJIKHOBEHHE
HHCTPYMEHTAa € 3aroTOBKOii! JTO CTOJIKHOBeHHEe MOKeT MPOM30HTH MO NPHYMHE PA3HUILI KOPPEeKIUHU
HHCTPYMEHTA, HaxXoAfllerocss B MOJ3YIIKe, M KOPPEKIHWH HMHCTPYMEHTAa, NPH NOMOIIM KOTOPOro Obl
o0padaThIBaach 3ar0TOBKA.
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