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«Vericut ABNAETCA Ha3aBUCUMbIM CPeACTBOM NPOBEPKM ynpasaaowWwmnx nporpamm B G - Kogax,
Co3aHHbIx B to6omr n3 CAM-cuctem. Halwa nonnTrka TakoBa: HY ogHa nporpamma c Yy He moxet
6bITb NepefaHa B NPON3BOACTBO 6e3 NpeBapuUTENbHON NPoBepKHM B Vericut»

Frank Dorsey, rmauit nmxerep Ellanef Manufacturing Corporation, fouepaero
npepnpusatys Subsidiary of Magellan Aerospace USA, Inc.
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BHATTS 83071 Branue

.. H0 TONbKo noka paforaere B VERICUT

Asapus ¢ supmyasibHbiM cmaHKoM 8 VERICUT cnacaem peasibHbili CMAHOK!

VERICUT - 370 nporpammHbIii Komnnekc, koTopbiii no3sonsetr  C VERICUT onTumunsmpyet npouecc o6paboTky He TONbKo

0OHAPYKUTb 1 YCTPAHMTb OLUMOKM eLLe Ha STane NPOEKTUPOBAHNSA  YTPaHASA OWMOKKM, HO 1 Aenas nporpamMmbl 6oee BbICTpbIMY 1

006paboTKM geTanu n NCKNYUTb noBpexaeHue getanu unu  3ddextneHbiMu. VERICUT npegnaraet nyuwmin MHCTpyMeHTapuii

3aroTOBKM, MOMIOMKY MHCTPYMEHTa NN CTaHKal [ aHann3a 1 KOHTPOA JaHHbIX O peaibHOW reoMeTpun feTanm
Ha Nobom STarne ee 06PabOTKU.

Umumayua pabombl cmaHka c 4I1y... 4

ModenuposaHue pabombsl CMAHKa 8 MOYHOM COOmeemcmauu

¢ pabomoli peasibHO20 CMAHKAa 015 06HApYKeHUsA npobiem 9o
nepedayu ynpasaAWUX Npopamm 8 yex

Onmumusayusa ynpassjiaonuwjux npoepamm.... 6
Asmomamuyeckoe uszmeHeHue noday 018 No8bILEHUS
3pekmusHOCMU ynpasiAaWUx Npo2pamm

I'lposepka ynpasjiaowux npoepamM... 8
Mo3sos1sem 06Hapyxumb U ympaHums owubKU euje Ha
3mane npoeKMuUpo8aHusa o6pabomku, mo ecmb

3ados120 do Havana pabomsi Ha cMaHKe

lMpozpammebi usmepeHud... 9
Paspabomka u gu3yasusayuaA ynpasaaoujux
npo2pamm 818 usmMepumesibHbIX Wynos

lMpou3sodocmseHHas JOKyMeHmMayus..
Co3daHue doKyMeHmMayuu 019 npogedeHus
KOHMPOJIbHO-U3Mepume/ibHbIX onepayuli

AHanus ynpasjiarnwux npoepamm...
BupmyanbHoe usmepeHue u KoHmpoJib 06pabomaHHoul
demasiu nymem CpasHeHUs ¢ peasibHol MoOesbio

Ha npedMem 3ape308 U 0OCMAMK08 Mamepuasia

Skcnopm modenel demaned... 11
Co30aHue CAD - modesnu Ha ocHose ynpasaatowel
npozpamms! Ha oboli cmaduu ee ompabomku

Mumepdgbelicbi 019 06MeHa OaHHbIMU. .. 11
SppekmusHaa unmezpayus Vericut ¢
CAD/CAM - cucmemamu u 6a3amu OaHHbIX UHCMPYMEHMOo8

Paboma ¢ KOMNO3UMHbLIMU Mamepuaiamu... 12
lMpozpammuposaHue u ModesnuposaHue obopydosaHusa ¢ YIY ona
asmomMamu3upoB8aHHO20 pasmMeleHUA BOJIOKHA

Photo courtesy of Mazak.
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CTONKHOBEHWE!

lMpocmas owubKa

8 npozpamme

MO3Kem npusecmu K
nospe:xoeHut demasu,
UHCMpYyMeHma, CmaHka
uslu NpU4YUHUMbL Bpead
300p0o8bl0 onepamopa.

Ecau 8bl npumeHaeme
cmanku ¢ Yry,
Heobxo0uMo scepbe3
3adymamsbcs 06
ucnosib3osaHuu VERICUT!

lMpumep obHapyxeHus dopozocmosAuel owubKu
00 Mo20, KaK OHa npusesia K peasibHol npobsieme.

Mooyau VERICUT u nuyeH3uposaHue

VERICUT VERIFICATION

MODEL EXPORT " CNC MACHINE PROBING / INTERFACES

FIBERSIM CATIA V5
MACHINEISIMULATION VERICUT COMPOSITE VERICUT COMPOSITE
CUTTER/GRINDER VERIFICATION PROGRAMMING (VCP) SIMULATION (VCS)

MopynbHasa cuctema VERICUT nossonsetnpuo6-  VERICUT nogaeprkusaet nnatpopmbl Windows un
peTaTb TONbKO Te Moaynu, KoTopble Heobxoaumbl  UNIX, 32- 1 64-6UTHble CCTeMbI M 06ecneyriBaeT
cerogHA. [1o06aBUTb HOBblE MOAYM MPOCTO npoBepKy Nporpamm B G-kogax 1 B popmate APT.
[OCTaTOYHO OOHOBUTL NIMLIEH3NIO.

C VERICUT 8bi cMOXXeme:

- Npe A, 0TBPaTUTDL aBapUM Ha CTAHKAX; « YBNWUMTD CTOMKOCTD UHCTPYMBHTA;
* YMEHbLIWTDh MALLKXHHOE BpeMA;

- CTaTh Honee KOHKYPEHTO-CNnocohHbIM;
« UCKNIOYMTDb HEoBXo L, MMOCTD B

0TNnajKe nporpamm; « NIOBbICUTD I((eKTUBHOETD
MCnoNb30BaHUA cTankos UTTY.
\_ Y.

«VERICUT cakoHomun Ham 30 000 $ npu uzzomossieHuu moJibKo odHol demasu»
AxoH CyuHu, eniasHbIli cneyuasucm yexa sbicCOKkomo4Hol o6pabomKu KomnaHuu Schmiede Corporation.
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Hvmrauna paborel eranka ¢ YTy

|

Mo gynb Machine Simulation .. ——— ="~

Umumupya pabomy cmaHmka ¢ YIY Ha Komnbromepe 8
NoJIHOM coomsemcmauu ¢ sawum 060pyo08aHUEM, Bbl
06Hapy»ume owubKu U CKpbimble npob/iembl 3a00/120 00
Ha4yasa pabomsl HeNOCpeodCmMBeHHO Ha CAMOM CMAHKe.
2mo nomorkem u3zbexamb opo2o0CcMoAWUX ctopnpu3os!

WmuTtauyus paboTbl CTaHKa cpeAcTBaMu
cuctembl VERICUT no3sonaeTt o6Ha-
pPYy»WUTb CTONKHOBEHWA U OMacHble
CONMKeHNs ¢ NOObIMY KOMMOHEHTaMI
obopyfnoBaHWA, TaKUMKN Kak Hanpasns-
oWwme, UHCTPYMEHTasbHble WNNHAENN,
peBONbBEPHbIE TONOBKN, MOBOPOTHbIE
CTONbI, YCTPOWCTBA CMEeHbI UHCTPYMEHTA,
KpenexHble NpucnocobneHmns, 3aro-
TOBKM, PEXYLWMWA MHCTPYMEHT, Apyrue
onpepeneHHble Nofib3oBaTesleM 06b-
eKTbl. Bbl cMoXeTe 3agaTb rpaHuLbl 30H
OMacHOro CONMKeHUA C 3N1IeMeHTamMu, a
nepemelyeHne CTaHOYHbIX 3JIEMEHTOB
MOXHO MPOCMaTpMBaTb B NOLAroBOM
pexume. '

(L4440
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Bbu6nuorteka VERICUT copepxut
MHOFOUYUNC/IEHHbIEe MOAENN CTaHKOB
n cucrem Yy pasnnyHbix nponsso-
avTenen.

CTaHOYHbIe 351IeMEeHTbI MOTYT ObITb Tak-
Xe cnpoektnpoBaHbl B CAD-cucteme
nnun HenocpepcteeHHo B VERICUT. nA
ynpouleHna KOMNOHOBKU Y3/10B 1
ynpaBneHusa KMHeMaTuyeCcKnmmn cxe-
MaMW CTaHKa npegycMOTpPeHo “fepeBo
KOMMOHEHTOB".
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Ucnosb3lysa npocmebie
UHCMpYMeHmebl

PY4YHO20 8800a OAHHbIX

01 nepemelwjeHUsA
UHCMpymeHma no

0CAM KoopouHam u
2e0MempuYecKuM
3/IEMEHMAM, MOXKHO
nposepumb, KaK CMAHOK
o6pabamsbisaem omadesibHble
KOMQHObI.

VERICUT no3sonut Bam npepgoTspa-
TWUTb aBapun 1 NpocTon ctaHkos YIY,
COKpaTWUTb CPOKWN BHELPEHMA HOBOIO
060pyanoBaHusA, HarnA4HO NPeACTaBUTb
pe3ynbTtat paboTbl ynpasnatLein npo-
rpammbl, NOBbICUTb 3PPEeKTUBHOCTb
npouecca 06paboTku, 6e30nacHOCTb pa-
60Tbl Ha CTaHKe, KaueCTBO CO3aBaeMoi
OOKYyMeHTaLumu, 00yunTb NporpamMmmMmcTa
1 onepaTtopa, He 3aHUMas CTaHOK 1 UC-

KJTIOYNB PUCK aBapuun.

Bo3moxxkHocmu Modyia
Machine Simulation:

MHozoocesas gpesepHas,
MOKapHas, MoKapHo-gpe3epHas,
3/1eKmp0o3po3UoHHasA obpabomka.

O0HospemeHHas obpabomka
HECKOJIbKUMU WNUHOenamu
(PAa3HbIM UHCMPYMEHIMOM).

lModdep:kKa MHO20KAHA/IbHbIX
CUHXPOHU3UPOBAHHbIX npo2pamm YrI1Y.

3adaHue 6abKu, nroHema, yio08umena
demareli, ycmpolicmsa hoda4u npymka,
asmomamuyeckol cMeHbl nasisiem u
m.d.

Asmomamuyeckas noda4ya demasiu 8
npomusownuHde b UJiu 3axeamHoe
ycmpoucmso.

Mododep:kka popmamos IGES, STL u dp.



JocmosepHas nposepka Ha npedmem CMOJIKHoBeHUl

VERICUT 2apaHmupyem AocmosepHoCmb Nposep-

KU ynpasaaowux npo2pamm HA CMOJIKHOBEHUS.

lMposepka mpaekmopuu UHCMpPYMeHma npou3so-

oumcA He MOJIbKO 8 Y3/108bIX MOYKAX NymMu, HO U
Ha 8cem nymu cned08aHUA OM MOYKU K MOYKe

y4umeoi8asa passiuqHble | PyeK fponyeTHTL CTONKHOBEHHE
B8udbl uHmMepnosaayud. |MIH NPOBEPKE B YIMOBbIX TOUKaX!
B VERICUT moxkHO cme-
JI0 ygesu4usamse wae

nposepku mpa-

eKkmopuu, mak

Kak npu 3mom

B8Ce CMoJIKHOBe-
HuA makxe omcne-
Kusaromcs.

TTpoBepKa nPorpamm g 3aTOUHBIX CTAH0B
Moz yns Gutter/Erinder Verification

WckntoyaeT onacHOCTb NOBPEXAEHNA CTaHKA, PEXYLLErO MHCTPYMEHTa UK WandoBanbHOro Kpyra.
NHTepdelic mopyna pa3paboTaH cneumanbHO A BU3yanu3alum MHOFOOCEBOW 3aTOUKM PEXYLUEro
nHcTpymenTa. VERICUT obHapyxurBaeT BbixoAbl 3a npeaesnbl paboyeit 30Hbl, CTONKHOBEHUA 1 OMACHble
conmKeHms,

VERICUT obHapyswn
CTOKHOBEHWE!

UHcmpymeHmMbI 018 8u3yasnu3ayuu C0XHbix onepayuli

HoBble MmeTofbl MeXaHO06PaBOTKM 1 CNIOXKHbIE GYHKLUN CUCTEM YrpaBieHUs
TpebyioT bonee WNPOKNxX Bo3MoxKHocTen nmntaummn. VERICUT nopgaepkusaet
aBTOMATMYECKYI0 Nepeaydy AeTanm Mexay KpenexHbliMy nprucnocobneHrnamu,
TOKapHO-ppe3epHble LIEHTPbI C MHOTOKaHanbHom o6paboTtkon, cuctemsl UMy
C NporpaMMMpoOBaHNeM OpUEHTaUnn ocel NHCTPYMeHTa no BekTopam |,JK,
TOKapHble onepaLumn co CMeHHOI OCbio BPaLLEeHWNA, CTaHKM C MapanniesibHon
KWHemaTunyeckol cxemow Tuna Tricept, MHOrooceBble CTaHKM ANA rngpoabpa-
3MBHOW pe3Ku 1 ap.

|
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Onrumu3aauna
yapasnarow ux mporpamm
Mw,,lzlj}]'ﬂb OptiPath
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Op_tiEétHv.siupports
~multi-axis machining!
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Mooyne onmumuzayuu VERICUT
OptiPath nozsonaem coename ynpas-
Jidouue npozpammesi 6osee 3pghekmus-
HbIMU, NOBbICUMb Ka4ecmao 06pabomku
U ygesuyums pecypc UHCmpymeHma
6/1a200aps asmomamuy4eckomy usmeHe-
HUI0 N0Oay UCX00A U3 meKywux ycosuti
obpabomku.

basbl 3HaHUI No 06paboTke
VERICUT no3BonsaeT co3aaBaTb 1 UCMOJb-
30BaTb 6a3bl 3HaHWI NO MexaHoobpa-
60TKe. MNpy MogennpoBaHMn 06PabOTKK
cucTeMa BbIGMpaeT 13 6a3bl Heobxoau-
Mble 3HauYeHWs ryOnHbI, LUWWPWHBI 1 yria
pe3aHus. Pa3bus TpaeKkTopuio pesaHus
Ha CermeHTbl 1 y4ynTbiBasa KOMYECTBO
matepuana, yaaneHHoOro Ha Kaxaom
n3 Hux, mogynb OptiPath Ha3HauaeT
onTManbHyto nogavy. B utore VERICUT
dopmumpyeT HOBYIO MpOrpammy, reome-
TPUYECKN NOEHTUYHYIO HauyaJIbHOM, HO C
N3MEHEHHbIMN 3HaYEeHVAMU NOAAY.
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VHGTITYMEHIa 1

MpocToTa HacTpPoOMKN N
ncnonb3oBaHNA

InAa 3apaHna pexunma obpaboTKn nc-
nonb3yeTtca MacTtep HaCcTPOWKN MH-
cTpymeHTa. lNpu nepsom BBOAE AaH-
HbIX OHW COXpaHAITCA B BubnuoTeke
ontummnsaunmun. B ganbHenwem npu
MNCMONb30BaHUN 3TOTO e UHCTPYMeHTa
13 6rbnroTekn ByayT B3ATbl ONTUMaSIb-
Hble ONA Hero pexmnmbl. Ana co3paHus
6U6NIMOTEKN ONTUMM3ALNN TaKXKe Cy-
LLlecTBYeT «peXknM 0byUeHus» 6e3 BBOga
napameTpoB. [1n1f Ka»KAoro MHCTPyMeHTa
OptiPath BbIGUpaeT MaKCUManbHOE 3Ha-
yeHve o6bema yaansaemoro mMatepuana
N TOJIWMHBI CTPYXKKW, NCMONb3yA UX B
KauecTBe KpuTeprieB ONTMMmU3aLmm.

OnTMmnsaumva YepHoOBOW
06paboTKu

Llenb yepHoBoOW 06paboTKM - yoanutb
KaK MOXHO 60nblie maTepuana 3a
MeHbluee Bpemsa. OptiPath nogaepxu-
BaeT MaKCMasibHO 6€30MacHbI pexmm
paboTbl MHCTPYMEHTa ANA Pa3fNyHbIX
ycnosuin pesaHuna. Hanpumep, npu
NIOCKOCTHOM YepHOBOI 0bpaboTke
KOHCTPYKTMBHOIO aBMaLMOHHOTIO 3fie-
MEHTa U3 aIloMVHWA MaTepuran MOXHO
YAaNUTb C MOCTOAHHON rNyounHON pe3a-
HMA, a LUMPVIHA Pe3aHUA MOXKET NP 3TOM
CyLIeCTBEHHO MEHATbCA OT npoxoja K
npoxogy. OptiPath n3meHAaeT nogaun,
YTOObI NOAAEPKUBATL NOCTOAHHIA 06B-
eM yJanaemoro matepuvana.

OnTMmnsayma YNCToBON
06paboTku

Mpwn ynctoBon obpaboTKe ToNWMHA
CTPY>KKM OObIYHO 3aBUCUT OT reome-
TPWUK, OCTaBLIENCA NOCHEe YEPHOBbIX

npoxopos. OptiPath nossonsaet ontnmun-
3MpoBaTb CKOPOCTb MoAayn Takum 06-
pa3om, Utobbl 06ecneunTb NOCTOAHHYIO
TONWUHY CTPYXKW. B pe3ynbraTe nosbl-
LLIQIOTCA PeCypC PeXKYLLEro MUHCTPYMEHTa
M yncToTa 06paboTKM. ITO 0COBEHHO
BaXKHO NMpu obpaboTke chepunyecknmm
dpe3amu unm KoHTypHol obpaboTke ¢
MasibIM NPUMYCKOM - Hanprmep, Npu no-
NyUYNCTOBON MM YncToBOM 06paboTKe
dopmoobpasytowux. MoctoAaHHaA Ton-
LMHA CHUMAEMOW CTPYXKKU PeKOMEH-
[l0BaHa U NPOU3BOAUTENIEM PeXYLLero
WHCTPYMeHTa ana n3bexsaHus spdekra
«chip thinning»

~ i

CptiPat Mode Lam From NE Program v |

b
|
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OptiPath npednazaem «pexum oby4eHus» ona
J1e2K020 c030aHUs ONMUMU3UPOBAHHBIX NPO-
2pamm YlY 6e3 sBsoda JaHHbIX.




Typical NC Progrom:

o fied fats

Kak aTo pa6oTaet?

Ecnu npu ydaneHuu uHCmpymeHmom
60/1bW020 06BEMa Mamepuasnad cko-
pPOCMb NOOAYU HYXHO YMeHbWUMb,

Optimized NC Progrom:
ifediiana feod mbes
=) figritie ety

i 1P T A 4% 1PM

D

mo npu yoaneHuu MeHbWwe20 0bvema
ee coomeemc8mMeHHO MOXHO y8esu-
yume.

Vcxo0s u3 konuyecmea mamepuana,
y0a/IeHHO20 HA KaX00M yyacmke
pe3aHus, OptiPath asmomamuyecku
8blqyuC/IAem U 3a0aem Hogble CKOpo-
cmu nodaqu mam, 20e 3mo Heobxo-
Ooumo. Modyne 3anucsisaem 8 HO8YHO
npoepammy YIY onmumasnvHele
3HayeHUs N00Aay, He MeHss UCXOOHYIO

YaaneHue 60/bLLOro KoIMYeCcTBa MaTepuana
[nutenbHble MalUVHHbIE LIMKSbI
Ynpasnatowme nporpamMmmbl 6051bLIOro pasmepa -
MpepblBNCTOE pe3aHie C MHOroOKpaTHbIM Noa-
XO[0M/OTXOA0M UHCTPYMeHTa

MepemeHHasa rybuHa/lWiMpuHa pe3aHns
BblcokockopocTHas o6paboTka

O6paboTka TOHCKOCTEHHbIX AeTanen

Xpynkuve ocHaTcKa 1 MaTepuanbl
JloporocToAuime ocHacTKa 1 MaTepuanbl
CnvwKoM TBepAbE U WU CIIVLLKOM MATKMe
maTepuanbl

Crapoe obopynoBaHuie

MpexaeBpeMeHHbIN N3HOC/NONOMKa UHCTPY-
MeHTa

©000000000000000000000000000000000000000000000000
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BbicokockopocTHasa o6paboTka

npoTms BblCOKOI’IpOI/BBOAI/ITEﬂbHOﬁI

BblCOKOCKOPOCTHasA MexaHoO6paboTKa xapaKTepusyercs
60MbLUVIMI TOAAYAMM, MAION FYBUHOW U LUIMPVIHON pe3aHus
1 MO3BONAET 3HAUMTESIbHO COKPATUTb MaLLMHHOE BpeMs.
Bonbluan rny6rHa pesaHua NO3BONAET yAaUTb MaTepuran
6onee 3GpHEKTVBHO, HO COMPOBOMXAAETCA 3HAUUTENbHBIMUI
Harpyskamu Ha UHCTPYMEHT, UTO MOXET MPUBECTMN K Mnpe-
BbILLEHWNIO JOMNYCTUMOIN MOLHOCTY pPe3aHna 1 K NojoMKe

NHCTPYMEHTa.

My6uHa pe3aHus

MHCTPYMEHTaﬂbHaH CcTaJsib

mpdekmopur UHCMmpymeHma.

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000

MoxeT nu OptiPath 6biTb Bam noneseH?
Bam 3HakoMbl Mpobnembl, nepeuncieHHble Huxe? OptiPath nomoxeT!

OnTrMmM3auma NporpaMm NPoBepKon
PEXMMOB Ha Ciyx

HexBaTka BpemeH/ Ans TectoBom obpa-
60TKM Nporpamm

HefoCcTaTOUHBIN OMbIT TEXHONOrOB-NPO-
rpaMmmMmncToB

Yx0[, Ha NEHCUIO OMbITHbIX CeLManCToB
HegoctaTtouHas uncrtota 06paboTkm
Bonblume o6bembl pyuHon fopaboTku
netanu

Mpo6nembl C TONLWMHON CTPYKKM
Mpo6nembl N3-3a OTKMMa MHCTPYMEHTa
[pobneHue B yrnax getanu

CnywKom measieHHble MOABOA NHCTPY-
MeHTa nnu pa6oqaﬂ nofjava

©000000000000000000000000000000000000000000000000

OptiPath oTcnexmBaer KONMUECTBO YAANAEMOro Mmatepmara
N KOpPPEKTVPYeT Nofaum, NoALEPKMBas MOCTOAHHYIO TONLLU-
HY CTPYXKW. ITO NO3BOJNIAET He TOJIbKO obecneymnTb HGonee
3 DEKTUBHYIO MexaHUYeCKylo 06paboTKy, HO 1 3aWUTUTb
CTAaHOK N NHCTPYMEHT OT MOJTIOMKW.

BbicTyn maTepunana moxet
NPpUBECTU K NOJIOMKe
DEXKYLLEro MHCTP

TMPEVUMYLLECTBA OptiPath

Bonee adpdekTrBHan 06paboTKa
bonblee KonnuyecTtso gertanen 3a
opHo n T0 e Bpemal CokpalyeHne
MaLUVMHHOTO BPEMEHW YBENNYMBAET
NPOn3BOAUTENBHOCTb U YCKOPAET
BbIXOZ MPOAYKLUN Ha PbIHOK.

DKOHOMMA - MOBbILLEHVE MPOV3BO-
OVTENIbHOCTU 33 CYET YMEHbLUEHNA
BPEMEHV 00PabOTKM MOXKET CIKOHO-
MWTb 3HaUWTesIbHble CPeACTBa.

YnyyuieHve KayecTBa 06paboTKu
MNMocTosiHHOE ycunve pe3aHus Cro-
COOGCTYBYeT MeHbLIEMY OTXUMY
WHCTPYMEHTA MU NPUBOAUT K MO-
CTOSAHHOMY OTXMKMY. TeM cambIM
obecneuymBaeTcs Niyyllee KauyecTBO
YncTOoBOM 06PABOTKM B yrnax, Ha
pebpax 1 Ha yyacTKax COMpsXeHUs
noBepxHocTewn. B cBo ovepedb 310
COKpallaeT 06beMbl PyUYHOW Aopa-
O6OTKW JeTanen.

YBenunyeHue pecypca MHCTPyMeHTa
OnTumManbHble peXkKMMbl pe3aHus
YBEJIMYMBALOT CPOK CYObl MHCTPY-
MeHTa. B pe3synbrate pexyLwumn nH-
CTPYMEHT WAN MAacTUHbI MEHAIOTCA
pexe.

YMeHbLUeHne N3Hoca CTaHKa

[NocToaHHOE ycunme pe3aHua yMmeHb-
LaeT NnepemMeHHble Harpyskm Ha ABu-
ratenn npuneBoagoB n o6ecneq|/|3aeT

6onee MArKyio paboTy CTaHKa.

OnTumasnbHoe UCMosb3oBaHVe Bpe-
MeHM

OnepaTopbl MOTyT paboTaTtb C He-
CKOJIbK/MI CTaHKaMV OJHOBPEMEH-
HO: OHW He MpPYBs3aHbl K OQHOMY
CTaHKYy, rae BPYUHY KOPPEKTUPYIOT

nogauu.
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nporpamm

Mo g ynb Vericut Verification

B VERICUT Verification nouck npo-
2PAMMHBIX OWUBOK U NposepKa mouy-
Hocmu u3zomosJsieHusa demanel ocy-
wecmssifslomcs sie2ko u npocmo!

MpeBocxogHoe HbICTpoaencTBME
Bnarofjapa yHUKaNbHbIM anroputmMam
VERICUT obecneumnBatotcs GbiCcTpble U TOY-
Hble Pe3ynbTaThl, MPU 3TOM C YBENNUYEHNEM
yucna NpPoxoAoB NPOU3BOANTENBHOCTD
CUCTEMBI HE CHUXKaeTcA. Takum obpasom,
VERICUT no3sBsonset paboTtatb ¢
ynpasnsoLen npo-

0 |7 e e | ¥]
rpammon ,cogep- | - T .
XKawen MunaMoHbl | CHLE =

KappoB 06paboTKmM 1 praa O
npakTnyecku niobble | bl et
VNI vmima

[epeBo npoekTa
no3BosiAeT ocyLlecT- |
BNATb NPOCMOTP

N HaCTPOWIKY BCEX |
YCTaHOBOB JeTasu.
Kaxxgomy 13 Hux
COOTBETCBYET CBON
CTaHOK, KpenexHble
npucnocobneHus,
NHCTPYMEHTBI,
YI v napameTpbl | o
mmMmnTauun. etanb
aBTOMAaTNYECKN opU-
eHTUpYyeTCA Npu ee
nofauve ot yCcTaHOBa
K yCTaHoBY.
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ITpoBepKa ynpasnAaL|

Kak 310 pa6oTtaeT?

1. 3apanTe Mmoaenb 3aroToKu.
WmnopTtmpynTe 3arotoeky ns CAD,
CAM - cuctembl 1Unu co3pgaiTe ee B
VERICUT.

2. 3apaiiTe napameTpbl UHCTPYMEHTA.
Jln6o ¢ nomowyplo MacTepa Ha-
CTponKn nHctpymenTa VERICUT
3afaiiTe UHCTYPMeHT nioboi
reomeTpuv UAN UMNOPTUPYITE
NHCTpymeHT cpeacTteamm CAD/
CAM - cnctembl, nam ncnonb3ymnTe
nntepdeiic c CAD/CAM.

3. 3arpy3uTe ynpasnsioLyio

nporpammy.

B G-kogax; B Buge dainna CAM - cu-
ctembl (APT, CL - popmar).

MoppepxnBaemble TUMbI
0obpaboTKuM

* TpexoceBoe GppesepoBaHie;
MaTnocesoe dpesepoBaHue;
TokapHas 06paboTka;

WVIHCTPYMEHTBI C HECKONIBKUMM PEeXy-
LWMIMIN KPOMKaMK;

O6paboTKa C HECKONBbKNMM YCTaHOB-
Kamu 1 onepaumsamm.

Mopgynb Vericut Reviewer

cMewaTb M yBennuyuBaTb
3aroToBKY, Kak B OObIYHOM
Vericut. Kpome Toro, B mo-
Zlyne MOXHO NPOV3BOANTb
N3MepeHMs, NCNONb3ys BCe
CTaHAAPTHbIE HCTPYMEHTbI
X-caliper. ®ann «Reviewer»
MOXHO COXPaHWTb B ft0-
60/ MOMEHT cumynaumun
ynpaenswoLen NporpaMmmbl
B Vericut.

Mogynb Vericut Reviewer BkntoyaeT B ceba Bce Bo3moxHocTy pexuma NC Reviewer B
ABTOHOMHOM MPOCMOTPOBLUMKE YNPaBAALWMX NPOrpamMmm. 3TOT MoAyJb He TpebyeT nin-
ueH3nn. Mofynb No3BoNAET NPOCMaTPUBaTh YNPaBIAIoLLYyo NPOrpaMmy B IPAMOM 1 06-
paTHOM HampaBneHWN C yaaneHeMm 1 BOCTaHOBJIEHVEM MaTepuana. Bbl MoxeTe BpallaThb,

g
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KoHTponb n nsamepeHns
MacwrabupoBaHre, NOBOPOT, NonepeyHoe
ceyeHune 3aroToBku. M3mepeHne TONLWMNH,
06bemoB, rny6urH, 3a30pOB, PAaCCTOAHUN,
YINOB, AUaMETPOB OTBEPCTUN, YITIOBbIX pa-
[UYCOB, BbICOT rPe6eLLKOB 1 T.4.

MNopnepka cuctem Yy

VERICUT Verification nogaepxusaet 60nb-

LUMHCTBO CTaHAAPTHbIX GyHKLUWMI cucTem UMY

N MOXKET JIErKo UX MoandMLMpoBaTh:

*  dyHKUMM paboTbl C MOBOPOTHBIMU

ocAMY;
KoppeKLuWa Ha paanycC MHCTPYMEHTa;
noaaepxKa pasfiNyHbIX METOA0B
KOMMeHCaLUmMm ANVHbI MHCTPYMEHTa;
CTaHOYHblE LUKIIbl U PErmcTpbl Npu-
BA3KYM AeTaNIN Ha CTaHKe;
nepemeHHble, NoANPOrpammbl, Ma-
KPOKOMaHfbl, MPOrpamMmmMHble LMKIbI,
YCNOBHble nan 6e3ycnoBHble nepe-
Xofbl.

[dpyrvie BO3MOXHOCTU

*  3axsaT BUAEO 1 N306paXKeHNI;
Pa3paboTka AONOMHUTENbHBIX CeLu-
ann3MpPOBaHHbIX MPUNOXKEHUI;
Bo3spaT paHee yaaneHHOro MaTepua-
Na 3aroTOBKMW B PEXMMe MOLLIaroBoro
npocmMoTpa.
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Moaynb Multi-Axis

MHorooceBasi o6pab6oTKa

MN3-3a cnoXHOCTU feTanein n yBennyeHus
yncna OfHOBPEMEHHO YMpaBAAeMbIX OCel,
YBeNM4MBaeTcA pUCK BO3HUKHOBEHWA OLIN-
60K nporpammupoBsaxusa. Mogynb Multi-Axis
No3BoJIAET NPOBEPUTbL MPOrpaMmmy 1 UMUTU-
poBaTb yaaneHve matepuana npu:

e MHOroocesom ¢pesepoBaHum (To
€CTb C U3MEHeH1eM OpreHTaLn ocn
WHCTPYMeHTa);

e CUHXPOHM3aLUM NepemeLleHnin
HeCKONbKUX He3aBNCUMbIX
PeXyLLUX rONOBOK NN YCTPOWCTB
MHOrOCeBbIX TOKapHO-(ppe3epHbIX
WSIN MHOTOLUMUHAENbHbIX CTaHKOB.




Lo3fanne n npoBepKa

mpoarpamm uImepenuu
Mo ynb CNC

Machine Probing

pPUTENBbHOIO AaTynKa
NMUTUPYIOTCA Nnepen
nepepayen nporpam-

VERICUT aBnAaeTca ngeanbHON cpenon

ONA CO30aHNA N3MePUTENbHbIX LUKNOB B

nporpammax Yy, nockonbKy TONbKO OH

1. ObpaboTaHHas peTanb

Mbl Ha CTaHOK

paboTaeT C peanbHON reoMeTpuein feTanm
B NpoLecce 06paboTKu.

5 4. BbiBOg, . Bbi6op
narofapa BM3yanmsaumy nporpam- G-KofoB N3MepAeMbIX
MUpOBaHMe U3MepuTesibHbIX onepa- 3/1eMEHTOB

LU nepecTaeT ObITb FONOBHOW 60JIbIO.
VERICUT moxeT, BoCNpoun3BoAa NOruKky
N3MepunTeNIbHOTO LMK, MOKa3aTb He3anporpam-

MUPOBaHHOE KacaHWe N3MepuTeNbHON FONOBKM
1 obpabaTbiBaeMoln Aetanu - 3TO NO3BOAUT CBO-
eBpeMeHHO 0BHapyXWTb CTOKHOBEHWE, 3aLUTUTD
M3MepUTENIbHBIA AaTUMK 1 FTOSIOBKY OT MOBPEXAEHUI 13-3a
ownboK NPOrpaMMmnpoBaHus.

3. 3agaHve NnapameTpoB (nocTnpoueccopa,
LIMKNOB, OMNYCTUMbIX OTKIOHEHWI U T.4.)

MpumeHaa VERICUT CNC Machine Probing,

VERICUT BusyanusnpyeT nsmeputenbHble LIMKIbl v NOAMPOrpaMMbl CO CTIOXKHOMN
Bbl 6y;|eTe yBepeHbl, YTO NpPW BbINONTHEHUN

norvkom, 8 Tom uncne B dopmate Type I, Ansa nocneaytoilen Koppekumn v NPpUHATUA
peLleHun no pesynbTaTtaM N3mMepeHun.

KapTbl 3amepos VERICUT

VERICUT no3BonsieT popmMnpoBaTb KapTbl KOHTPOJb-

HbIX 3aMepOB 1 APYryI0 AOKYMEHTaLMIO Ha OCHOBE
JaHHbIX O peasibHON reoMeTpUK AeTanun B npouecce
ob6paboTku. B utore 310 ob6ecneurBaeT 3KOHOMUIO
BPEeMeHM 1 NOBbILIAET TOYHOCTb O6PaBOTKM.

Mpn dopmmposaHnmn gokymeHTos B VERICUT MoxHO
MCnonb3oBaTh WaboH, rMbKo HacTpaeBaeMbli Nog,

TpeboBaHusA NpeanpusaTus. Kpome Toro, co3faBatb

pokymeHTbl B VERICUT nerko u ygo6bHo 6naropaps

ncnonb3oBaHuio 3D-mofenv 3aroToBku/geTanu ana

MNHTEPAKTMBHOIO Bbibopa n3MepsemMbix 3n1emMeHToB. Mpy popMrUpOoBaHNY OTYETOB
VERICUT onpegenaeT 3TV aneMeHTbl U OLleHNBAET UX Pa3Mepbl N0 3aJaHHbIM OMYyCKaM.
CywecTByeT BO3MOXHOCTb BbIOPAThb TUM M3MEPUTENIBHOTO MHCTPYMEHTA U3 CNWCKa U
[06aBUTb Nobble KOMaHAbl. MI306paxeHns B KapTax 3amepoB, co3faHHbIx B VERICUT,
MOXHO COMPOBOXAaTb pasMepamMu 1 NOMETKaMu, KOTopble Takxe MOryT 6blTb BHece-
Hbl B OTYeThl. Bce foKymeHTbl, co3aaHHble B VERICUT, mMoxHO coxpaHuTb B popmaTax
HTML n PDF.
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BCex pa60T, nepeyvyncneHHbIX HUXKe, He Npo-
nsonget noppexpgeHna namMepuTenbHoro
AaTynKa N CTaHKa:

e onpepeneHne NONOXeHNA 3aroTtoBkKn
Nnn KpenexHoro npmcnoco6neH|/m;

e M3MepeHNA N KOPPEKTUPOBKa OTKNO-
HEHW OT reoMeTpuin 3arotoBku;

. I/IAEHTI/Id)I/IKaLl,I/Iﬂ 3aroToBKn Unn Kpe-
NeXHbIX I'IpVICI'IOCOGHEHI/IVI;

e UN3MepeHMA anAa onpeneneHna Kop-
PEKTOPOB ANA UHCTPYMEHTa N Kpe-
NeXHoro I'IpI/ICI'IOC06J'IEHI/lﬂ;

e BU3yanMm3aumAa UNKNIOB I/I3Mep(’.‘HVIVI
ANA NHCTPYMEHTa;

. KOHTpOJ'Ib06pa6OTaHHbIX3IIEME‘HTOB.

Mpod
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Auanu3a mperpamm YITy
Moaynb Aute-DIFF

Modynb AUTO-DIFF™

Moaynb AUTO-DIFF nossonsaeTt o6Hapy-
KMTb 3apesbl M JIMLWHUMA MaTepuan nyTem
CpaBHEHMSA KOHCTPYKTOPCKOM MOZENMU C
Mo/ie/Iblo 06paboTaHHOM AeTanu.

[lo nepepaun petanu B NPon3BOACTBO
ee KOHCTPYKTOpCKaa mofenb Mpoxo-
OVT pas3nuuHble cyx0bl 1 oTgensl, a
Takxe pasnuuHble CAD/CAM-cucTembl.
B pe3synbraTe BO3HUKaAT COMHEHUS,
4TO feTaslb, BbllleALas U3-nof CTaHKa,
6yzeT TOYHO COOTBETCTBOBATL 3aMblCIy
KoHcTpykTOopa. C AUTO-DIFF moxHO
6bITb Ha 100 % yBepeHHbIM B abcontoT-
Hom cooTBeTcTBUU. VERICUT no3sonsaer
CPaBHUTb KOHCTPYKTOPCKYIO MoAesb
(TBepOOTENDbHYIO, NOBEPXHOCTHYIO USIN B

MHCprMeHTbI aHalJln3a

basoBbit mogynb Verification o6e-
CreynBaeT BO3MOXKHOCTb MPOCMOTPaA
1 aHanu3a reomeTpum o6paboTaHHOM
netanu. Mpu 3TOM MOXHO CO3aaTb He-
OrpaHUYEHHOE KONIMUYECTBO pa3pe3oB

i

VRS-
T

s gy L

L ——

BrAe obnaka Touek) C Mofenblo 06paboTaHHON AeTanu
Ha NpeaMeT PacXoXAeHWIN B reOMeTpUn. —

orEmEate L

Ecnun unctpymeHT cgenan 3apes, VERICUT nogcsetut —
3TO MEeCTO Ha AeTanu 1 Npou3BeeT 3anncb 06 olwnbKe.

[nAa HarnAQHOCTM MOXHO Ha3HauyuUTb pasHble

LBeTa ANnA KOHCTPYKTOPCKOW mMogenu, 3a- ‘ X
rOTOBKW 1NN HeobpaboTaHHbIX MecCT,
a TakXe 3aaTb CBOW LIBET ANs
Pa3NINYHbIX 3HAUYEHUN
OTK/IOHEHWI reome- + -
Tpun o6paboTaH-
HOW pgeTann oT
NCXOJHOMW.

AUTO-DIFF
noKasblBaeT
Hanmuue 3apesa
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Ixcmopr mogemned B gpyrue CAITP
Mo yns Model Export

Moaynb nosonset cosgasatb 3D Mogenb
o TexXHonornn
06paboTaHHOM AeTasn Mo AaHHbIM Npo-

rpammbl YIY.

B E ey | iy By R e LSy L

YcoBepLUEHCTBYITe NpoLIecC pa3paboTKu

e 3acyeTnonyvyeHus TOYHOMN reomeTpun

¢ noboi opueHTaumein. 3To No3BosiAeT
npoBepuTb 0651acTn, KOTOPble HEBO3-
MOXHO YBMAETb Ha TBEPAOTENIbHON
Mopenu (HanpumMep, nepeceyeHre oT-

Mogenb CTPOWTCA 13 SEMHTOB - OTBEPCTUN,
CKPYINEeHWI, KpaMaHOB (OHa 1 CTEHKM) TaKUM
e obpazom, kak ecnv 6bl feTanb o6pabaTbl-
BaslaCb Ha CTaHKe.

JeTanu Ha BCex CTaanax obpaboTKu.
YcoBepLUEeHCTBYITE TEXHONIOTNI0 06paTHOro
VNHXUHUPUHTa

e 3acyeTnepepaun mogenun obpabortaH-

Hown getann B CAD-cuctemy.

BepCTUN)

Wmetowmnca B VERICUT nHcTpymeHT
X-Caliper™ no3BosiseT BbIMOAHATb W3-
MepeHUA TOJNLWUH, 06bEMOB, rMyOuH,
3a30P0B, PaCCTOAHUI, YII0B, AMAaMETPOB
OTBEPCTUI, PafnycoB B yrnax, BblCOTY
rpebewka. X-Caliper™ Takxxe obecne-
YMBaeT BO3MOXKHOCTb MOACBETKU reo-
METPUYECKMX SNEMEHTOB, BbIOPaHHbIX
nonb3oBatesieM. MOXHO NpPocMOTpeTb
1 U3MEPUTb BCE CTONIKHOBEHMS NHCTPY-
MEHTa - la’ke Nocsie TOro Kak onepaums
06paboTKM yaaneHa ¢ aKpaHa.

Pro|TECHNOLOGIES

OHAfIbHbIE TEXHONOrMN B13HeCa

o Co3paHue 3D mogenu Ha nobown cTa-
anun 06paboTKuy;

e BbiBog B popmatax IGES, STL n NX;

e BbiBop B popmatax CATIA V5, CATIA
V4, STEP un ACIS (TpebyeTca gonon-
HUTENbHbIN moaynb, He
Bxopawwmn B Model Export.
CcM.CcnegyioLyto CTpaHuLy)

Cpenante nmewmnecs AaHHble
6oree nonesHbIMn

e 3aCYETBO3MOXXHOCTU CO3-
naHunAa 3D mopenen no
roToBbIM MpoOrpammam
4ny B G-kopax n B popmarte

APT.
Mogenb 06paboTaHHON AeTaNn MOXHO
ncnonb3osaTb B CAD-cucteme.

MODEL
EXPORT




Hurepipencs ¢ CAD/CAM-cucTemamu
Mogynb Interfaces

BctpoeHHble B VERICUT uHtepdeiicbl obecneunBaioT HTerpa-
yuto co Bcemun nssectHbimm CAM-cnctemamm. Npouecc npo-
BEPKM 1 ONTUMK3ALUN YNPaBAoLLEA NPOorpamMbl, a TaKkKe
nmMmuTauma o6paboTkm ctaHOBATCA npolle N 3ddeKTrBHeeE.
Mo»Ho npoBepuTb Kak OTAeNbHble onepawmm, Tak v Ux rpyn-
Mbl MY NAKeT ynpasnsaloLWwmx nporpamm. Mofenm 3arotoBok,
KpeneXKHOW OCHACTKM 1 KOHCTPYKTOPCKAs reOMeTpUsi C y4eTOM
UX B3aMMHOTO PaCroNIOKEHMSA, a TaKXKe MOLENN PeXyLUnX
WHCTPYMEHTOB, CTaHKa, yNpasnaAioLien NporpaMmbl, faHHble

Unrepdeiicel, paspaborannbie komnanueit CGTech:

AWPTC

PartnerAdvantage-

o

N3MepeHU 1 Apyrrie NapameTpbl aBTOMaTUYECKN NepeaatoTca
B VERICUT. MNposepsasa n ontumusnpya nporpammsl, VERICUT
paboTaeT aBTOHOMHO, flaBas BO3MOXXHOCTb MPOLOSIXKaTb pa-
60Ty ¢ CAM-cnctemoii. OH No3BoNIAET NPOBEPATb U ONTUMU-
31pPOBaTh NpPorpaMmsl, cosgaHHble B CAM-cucteme B opmate
CL(pacuyeTHbIx faHHbIX cucTembl) unn G-kogax.

NX

L

edgecam  Mastercam GissCAM FiberTV

JlononunTeNbHbIe MHTEPENICHL:

powernitt @) hyperMILL

(Paspa6oran Delcam) (Paspa6oran Open Mind)

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

TopSolid

(Paspaboran Missler)

(Paspa6oran COSCOM)

(Paspa6oran Schiitte)

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Hurephiencs) & cHeTEMAMY YAPABAEHHA PEsYLL AV HHCTPYMEHTOM

3Tn uHTepdencol No3BonalT dopmrpoBatb 3D-COOPKN WH-
CTPYMEHTOB Ha OCHOBe MHdpopMaumm 13 6a3 aaHHbIX. Mpu
nepepave JaHHbIX He CO3AAETCS HUKAKMX NMPOMEXYTOUHbIX

TDM WinTool

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

dannos, nosTomy Tekylaa MHPopmaLmsa o6 NHCTPYMEHTe,
ncnonb3yemom B VERICUT, Bcerga aktyanbHa.

IOIIER

Cran g aprueie HHTEpHEncs) o6Mena L aHHbINMK

Mopgynb Model Interfaces obecneunsaet nmnopt B VERICUT
Mogesnel, 3anncaHHbIX B Apyrnx popmarax, Anas UCnosib3o-
BaHWUA MX B KayeCTBEe 3aroTOBOK, OCHACTKW, AeTanew,
LEePKaBOK MHCTPYMEHTa U MoJeseil CTaHKOB. A npw

€ro OfJHOBPEMEHHOM UCMOJNb30BaHNMN C MOAY-
nem Model Export 3arotoBky, 06paboTtaHHyto
B VERICUT, nerko akcnopTnpoBaTb B Te e

A

¢dopmartbl. Mpu 3TomM ana uteHma u 3anucu ¢pannos VERICUT
He TpebyeT Hanuuma camux CAD/CAM-crctem. OH no3sonset
paboTaTb C TaKUMU CTaHAAPTHbIMK popmaTamu, Kak STL, IGES,
VDA-FS, DXF, NX, STEP, ACIS, CATIAV4 n V5.



ITpunoxenna 408 KOMAOINTHBIX
Marepuanos

PaCCMOTpMM Tenepb BO3MOXHOCTM nporpaMmMHoOro

Virtual
Machine
/Control

KOMMJIEKCa NMpU NporpammMMpoBaHMM U MOAEJIMPOBAHUMU CAD Model &
aBTOMAaTU3MPOBAHHOIO pasmeLleHUsa BOJIOKHa Ana cuctem HIMY. p[y Definitions

VERICUT Composite

Programming (VCP)

VCP (peweHne ana nporpaMmmpoBaHUA HamMoTKK r

KOMMO3UTHbIX MaTepuanos) untaet CAD-MoBepxHOCTH, VERICUT

rpaHuLibl CNos 1 0GaBIAET MaTepuan A1A 3anoNHeHNs Composite VERIC{I T Cﬂn_lﬂOSite
CNOEB B COOTBETCTBUM C 33[JaHHbIMK MOJb30BaTeNeM Programming Simulation
NPOW3BOACTBEHHbIMM CTaHAAPTaMM U TPEBOBAHMAMMN.

TpaeKTopuu BbIKNagKM CBA3aHbl Mexay cobom cnewu-
aNbHbIMU MOCNeA0BaTENbHOCTAMI pa3MelLeHns 1

BbIBOAATCA B BuAe nporpamm UMY gna aBTomatmsu- [

Error Checks,
Statistics &
Reports

POBAHHOW MALLNHHOW pacKNagKu. NC

Programs

VERICUT Composite Simulation (VCS)

VCS (nporpamma gna cTvmynaumMm npouecca HaMoTKu KOMMo-
31THbIX MaTepuanos) untaet CAD-mogenu v ynpasnswowme
NporpamMmmbl M UMUTUPYET Ha BUPTYanbHOMN
MalUMHe NocnefoBaTeNlbHOCTb NPOrpamm
yny. Matepuan BbiknafpiBaeTca Ha Gopmy
No yNpaBnALLEeN Nporpamme B BUPYTab-
How cpefie mopenuposaHua ¢ YIY. Bobi-
NOXEHHbIA MaTepUan MOXHO U3MepPUTb
“““ N MPOBEPUTb COrNacHo TpeboBaHMAM
NPOUN3BOACTBEHHbIX CTAHAAPTOB, @ OTYETbI C yKa3aHeM pesysib-
TaTOB MOAEAMPOBAHUA M CTATUCTUYECKON MHPOPMaLen MOoTyT
bopMmMpOoBaTbCA B aBTOMATUYECKOM PeXUME.




VERICUT uuntaet mogenu CATIA V5 n ACIS:
o [lpyrue dopmarbl - No 3anpocy.

MoppepxmnBaetca umnopt B popmatax FiberSim, CATIAV5 n
ApYrux cnepyowmx gaHHbIX:

e [paHuny reomeTpun;

e HanpasneHun cnoes;

¢ HauanbHbix TOYeK.

O6bearHeHNEe TPaeKTOPUIA BbIKNaAK/ MO3BOMAET CO3AaBaThb
nocnefoBaTefibHble TEXHONIOTMYECKMe NPoLecchl:
e ABTOMATUYECKU U BPYYHYIO CBA3aTb NyTW Ha OCHOBe
KpaTyarwero pacCTosHNS;
e BbiHecTn 6e30nacHble ABUXKEHNA OTXOAA U noaxoda.

MNporpamma untaet CAD-packnagky reomeTpumn:
e 3TO UCNONb3yeTCA ANA O6HaPYKEHNA CTONKHOBEHNIA 1
HaHeCeHUA KOMMO3MTHOro MmaTepuana.

VERICUT copepXUT MHOrOYMNCIeHHbIe MOAeNN CTaHKOB U
cuctem UMY pasnunyHbix Npov3BoAnTeENen:
e packiajika MOXeT OblTb HAaCTPOEHA ANA NPaAKTUYECKN
noboro ctaHka ¢ YMY c noboi KNHEMATUKON N KOHPU-
rypaumen.

YuTatoTcsa ynpasasioLme nporpaMmbl U CUMyMPYeTCA Npo-
Lecc BblKJTagKMN MaTepuana:
e npoBepseTca paKkTMUeckasa nporpamma, Kotopas byaet
paboTaTb Ha 06opyaOBaHWY;
e MaTepuan packnafblBaeTcs B popmMe Ha OCHOBE KOMaH[,
13 ynpaBnsioLLei MporpamMmmbl 1 Npu 3Tom fobasnaeTca
OUCKpeTHO, dopMmpys n3Jenune Tak e, Kak B Xoge pe-
anbHoro gpu3mnyeckoro npouecca.

Pro|TECHNOLOGIE
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PRO TECHNOLOGIES ENGINEERING, LLC.
7825 Washington Avenue, Suite 500
Bloomington, MN, 55439
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