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NMporpammHoe obecneyeHune
3DForm Inspect

MSM@DGHI/IFl Ha CTaHKe

PeknamHbIn NpocnexkT _




3a4yeM HY>XeH KOHTPOJ1b
KayecTBa Ha CTaHKe?

[ ToHIHBI BO3HMKHOBEHS
MOrPELLHOCTEN Ha 3aroTOBKE

MorpewHoCTN CTaHKa — KNHeMaTn4yeckas
norpewHocCTb

® [OrpeLUHOCTM W OLLNOKIM OCem

® [JOrpeLlHOCTb TOYHOCTU TPaeKTopUM

® |/I3MeHeHVsA C TEYEHMEM BREMEHW 13-3a CMELLIeHI yHOaMEHTa, M3HOCa,
CTapeHVa Marepuana i CTOIKHOBEHMM

MorpewHOCTN UHCTPYMEHTa Nepep 06paboTKon

® [JorpeLluHOCTV MHCTPYMeHTa

® HyieHyie No Aonyckam

® OTKIOHEHNST OT (HOPMb

e HenpaBubHOE KperieHrie B XBOCTOBVIKE

MorpewHoCcTN NHCTPYMEHTA NPU MEeXaHNYEeCKOU
o6paboTke

e |/I3HOC

e CKOM KPOMKM WAV MOHasS NoAoMKa

e JlHerHoOe paclmpeHve

e OLIMOBKa CMeHbl MHCTPYMeHTA (MPsib B XBOCTOBUKE)

Own6Kn NnpumeHeHus — Yenoseyeckumn cpakTop

e OrbIT NpOrpaMMMpoBanVist orepaTopa

® HenpaBusbHbIM BEIOOD TEXHOMOM M 06PabOTKM
e PacyeT nogaym

e Bhibop nHCTpymeHTa / Matepuana / COXK



3DForm Inspect - nupep Ha
pbiHKe ¢ 2002 ropa

C nomolLLio 3DForm Inspect nonbaosaTteny MoryT BbICTPO M IErKO UBMEPSTh, U 3arChIBaTL SIMHENHBIE TEOMETPUHECKUE
OPMbI U MPODUIA CO BCEX CTOPOH, CO BCEX 0CEN, HEMOCPEACTBEHHO Ha CTaHKe.

MporpammHoe obecrieveHre npefHasHaq4eHo 475t TPEHMPOBKIA YrpaBieH/s YrioBbIMY MOSVILAMMA AW AOMYCKamM opMbl
1 NOSULIIOHNPOBAHNSA, OTO 3KOHOMUT BPEMS, MOBLILIAET HAAEXHOCTL MPOM3BOACTBA W Y/ly4LLIAeT Ka4ecTso.

® [/IHTYWUTUBHO MOHATHOE YNpaBeHVie 11 CO30aHVe CNOXKHBIX M3MEPUTENBbHLIX 3afaq 6e3 NpenBapuTeisHOro 3HaHVIA
NPOrpaMM1POBaHKA

® HaoekHble pesynsrarhl BMepeH i 61arofapst 3anaTeHTOBaHHOW TEXHOMNOT N KanOpPOBKIA

e [pocToe 1 6ezonacHoe yrpaseHe NIoCKOCTAMY NPOV3BONBHOM MOPMbI U IMHENHOW rEOMETPMN Ha 3-5-0CEBbIX
cTaHKax

e [pocToe BbipaBHVBaHWE AeTanen N noctobpaboTka BaXKHENLLIMX MOBEPXHOCTEN C MOMOLLIBIO PErYIVPOBKM U
ONTUMaIbHOW NOArOHKM

MonHas nopaepxka 4-n u 5-n ocen

VIsMepeHe BCex YacTen aetanu, HanpuMep, Npv NOOPE3KE U HAKITIOHHOM MeOMETPUM, HaCTO NMPUBOOUT K
BO3HVKHOBEHWIIO Mpobnem. C AOMONHUTENBHOW NOAAEPMKON 4-11 1 5-11 0Ocel 3TO 3aMeT BCero napy Kvkos. Kpome
TOrO, KMHEMATNHECKME OTKITOHEHS MOMYT OblITb 3arncaHbl Ha KanOpOBOHHYIO CAepy 1 KOMMEHCKPOBaHb! B MPOLIECCe
N3MEPEHUSA.

NHcopmaTuBHbIE OTUYETbI ANA NONYYEHUS MOJSIHON AOKYMEHTauum

C nowmolLsto 3DForm INspect Nonb3oBaTev MOryT MPOEKTVPOBATL W CO3AaBaTh TOHHbIE OTHETHI 06 M3MEPEHNSIX.
[POTOKOSBI MOTYT BbITh pacrnevaraHbl UM COXPaHeHsl B LIMAMPOBOM BUE. CyU_LGCTByeT MHOXECTBO (DOPMATOB [AaHHbIX
LWABMOHOB, 1 BCE OTHETHI MOMYT ObITh CO3[aHb! M CKOPPEKTNPOBAHLI B COOTBETCTBIM C MOTPEOHOCTAMM MOSIb30BATENEN.
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OnTuMmun3sauusa npouecca
dyHkuuna Best-Fit (OnunoHanbHO)

BbICTDOe 1 NIl KOE BblPaBHVBaHKE 3al OTOBOK

I'IorpemHocwl CTaHKa — KnHemMmaTn4yeckast norpewHoCTb

o ONTYMMZALWS OTKITOHEHN B MONOMKEHIM 11 DACTIONOMKEHWN, BbI3BBAHHBLIX MOBOPOTOM U NMEPeMEeLLIeHNEM 3arOTOBKM

o MOXET 1CMOb30BATLCA 419 ObICTPOM YCTAHOBKM 8arOTOBKM B OMNTIMASIbHOE MOSOXKeEHE AJ1s 06patoTKM

o DLICTPLIN 32XKMM NPECC - (DOPM A1 HEOBXOOUMBIX A0PabOTOK, ONpedeneH/e NONOXKEHA 1 ONPeasieHe Hy1eB0M
TOUKM NPV UBMEDEHN

Best Fit BbipaBHUBaHue — Tpy NPOCTLIX Wara

e [/IMMNOPT AaHHbIX UBMEPEHWI U rpadeckas oLieHKa
® BrinonHerve Best Fit koppekumn 0nsa onpeneneHns NonoxxeHns
e OLieHKa pe3ynsTaToB cpagy »e Ha akpare Onmcaniis HOBOrO MONOXEHVIS B TaOMLIE HYIEBOW TOHKY 3arOTOBKM




3DFIl JobMaster (Moaynb
nporpamMmMHOro oéecne4yeHus)

ABTOMAaTUYECKIME N3MepeHus, Best-Fit
n oT4eThbl g 3DForm Inspect

o [oOOePKMBAET 1 KOHTPOMMPYET PasnyHbIE MPOrpamMMbl M3MepeHuin 1 Best-Fit, a Takxke oTHeTHOCTh B aBTOMATHECKOM
pexrMe

® VyylaeT v MOAASPKMBAET aBTOHOMHYIO PabOTy MpW N3rOTOBEHNM OCHACTKM U LUTAMMOB

e ABTOMATMHECKOE UaMeperVe — Best-Fit — OTyeT ¢ nomoLLpto 3DFI JobMaster

B

ABTOMATVHYECKY CO3Ma8T ABTOMATUYECKY 3arlyckaeT
MPOTOKON MBMEPEHII Nporpammy UaMepeHms

(g — U Grgs

CospaaHre nporpamMmbl JobMaster BeinonHseT MporpamMma MexaH14eckom
M3MepEeHVIst C MOMOLLbIO 3DFI VI3MEPUTENBHYIO MPOrpamMmMy 06paboTkm
M 3arpy3Kka CyLLIeCTBYIOLLIEN aBTOMATUHECKN

MpOrpamMmbl U3MEPEHNS
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ABTOMaTNHECKM 3arpy>xaeT AaHHble ABTOMATNHECKI BBINONHAET
vamepeHu ona pacyeTa Best-Fit Best-Fit

3DFI Execute (Moaynb
nporpamMmMHOro ooecneyeHus)

3DFI Execute — 9T0 NpoCTOE B MCMONB30BAHW PELLEHNE A1 PYYHOrO 1, B codeTaHn ¢ 3DFI JobMaster,
aBTOMATUYECKOrO BBINMONHEHVIA 3apaHee HarcaHHbIxX nporpammv 3DForm Inspect, BkroHaroLLmx @yHKUmM Best-Fit 1
COCTaB/eHE OTHETOB.

Ocob6eHHOoCTHN

e OTKPbITVE UMEIOLLIXCS MPOrpaMm

e OnpefeneHue 1 aKcnopT 3 - 1 5-0CeBbIX MPOrpaMm
® [/IMNOPT 1 OLEHKa Pe3y/sTaToB USMEPEHWIN

® PacyeT 1 BuINoONHeHVe onepalim Best-Fit

A

e CospgaHue oTyeToB




Kak pobutbcs Xxenaemoro
pe3ynbraTta?

3DForm Inspect noanepxuBaeTt
wupokumn cnektp CAD-chopmaToB
M CTAaHO4YHbIX NOCTMNPOLLECCOPOB.
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> /IMMNOPT AaHHbIX 3aroTOBKM

> OnpeneniTe TOUKM N3MEPEHINA LLIENYKOM MbILLIV I
3arpysunTe CoXpaHeHHyo NporpamMMy UMepeHs
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> 3anyCTuTe KOHTPOb CTONKHOBEHWI 1 UMUTALINIO
3MEPUTENBHOW MPOorpamMMbl Ha 3KpaHe, a Takxke nepeaady
JaHHbIX Ha Yry




BbinonHanuTe NONHOCTbLIO
aBTOMaTU4YeCKYIO
KanubpoBKY U U3amMepeHuns
Ha CcTaHke >>>

F R LTS 3 LS Rl P

> [/IMNOPT pesynsTatoB N3MEPEHU

> AHaM3 PE3Y/IbTATOB V3MEPEHUI; BOBMOXKHA
MOMEHTasbHas opadboTka 6e3 NoTepy BPEMEHM

> CosgaHvie »xypHaa UsMepeHWi 11 JOKYMEHTaLMN
JOCTUMHYTOro pesynsrara




Mocne kaxxporo
nepemMeLleHns ocu,
N3MepUTENbHbIN

BEKTOP KanuopyeTtcs Ha
KanubpoBoyHom cchepe”

Makcrmvnnman Maxa,

Ha4anbHVIK OTAeNa ynpaBneHvs NpoayKTamu,
noapasaeneHme NPon3BOACTBEHHOM CyXObI
Hexagon.

HadansH1k otaena ynpasneHns npoayKramm
V13amepeHne Ha ctaHkax




3anaTeHToBaHHasA «KannobposBkKa
B peasibHOM BpeMeHn» AN 4OCTUXEeHUS
HaunNy4ywWwmnx pesynbTaToB

3DForm Inspect npeanaraet BOSMOXXHOCTb aanTpOBaHVA CTPAaTEMNM KaIMOPOBKM K Pa3/in4HbIM TReb0BaHSM, B
3aBVICVIMOCTU OT TOYHOCTV MPOV3BOACTBA WM MO3MLIMIOHUPOBaHVIS CTaHKa 1 TPeByeMOoro 10MycKa 3aroTOBKN.

OpHopa3oBas KannopoBKa
lneansHO NOAXoaWT ONs Aetanen, MMEROLLMX OTHOCUTENBHO BLICOKWIM AOMYCK, (MYHKLMA “00HOPA30BON” KaIopOoBKY,
npvHMMatoLas 161 KannmbpoBOHHOE M3MepPeEHVE “OanH pad” Ha KaOPOBOYHOM LLAPVIKE.

Kanu6poBKa, cBsi3aHHasi C 3aroToBKom

DYHKLMS KanMOPOBKM “CBA3AHHANA C 3aroTOBKOM CMOMNB3YETCH A5 CEPUMHOMO NPOV3BOACTBA WV NaeTUPOBAaHHbLIX
cucTem. 3Ta DYHKLMS aHaImM3VpyeT YacTb MPorpaMMbl, YTOObI OMNPEAENNTb, Kakme Yribl U HanpaBneHns 3MepeHis
TpebytoTes NporpamMmMe. STa KanbpoBKa BhINOHAETCA OAVH pas nepef N3MepeHnem 3aroToBkU. [1ocne 3aBepLueHms
pabOTbl 3ar0TOBKa MOXKET OblTh M3MepeHa.

Kann6poBKa noBbilLeHHO TOYHOCTH (3anaTeHToBaHa)

3anateHToBaHHasa cTpaTerua kKanmbpoBk/ Hexagon “BbICOKON TOYHOCTU ABASIETCS BAXKHOW OCOBGEHHOCTHIO A5
YCTPaHEHVA Kak MOXHO OOJbLUENO KONMMHECTBA UCTOUHNKOB OLLMOOK, [aTeHT OT Hexagon, kanmbpyeT KarkabI BEKTOP
N3MEPEHUA 1 MOBOPOTHbIE CMELLIEHNS, B TO BPEMS Kak obpabaTbiBaeMast AeTaslb M3MEPSETCS.

OTO NPVBOANT K (OHEKTUBHOMY CHYDKEHIO TEMMEPATYPHbIX 1 APYI/X MOrPELLHOCTEN C TEHEHVIEM BPEMEHN B CTaHKE.
Kanmbposka Npon3BOaMTCS TOMBKO MO BEKTOPAaM W MOZULMAM M3MEPEHIA, TPebyeMOor NpOorpamMMon 00paboTku AeTanen,
YTO MO3BOSSET SKOHOMUTL BPEMS.

I'Ipe|/| mMyujecTBa 3anaTeHTOBaHHOMN KaﬂM6DOBKI/|

e KOMMEHCUpOoBaTh MOrPELIHOCTY N3MEPEHNS, BO3HWKAIOLLE Ha FpaHuMLIE COMPsxeHns co LnvHaenem (SK/BAT)
e ABTOMATUYECKOE OOHAPY>KEHME M KOMMEHCALMS KMHEMATVHECKYIX KONEbaHWM Npy 3MEepEHMN

e OnpefeneHve TemnepaTypHbIX CABUIOB B pabo4en 30HE 1 MPUMEHEHME UX /1 OLIEHKM

® YCTpaHeH e BINAHVSA OLLMOOK 3a0eKKM OCK B USMEPUTESNBHBIX MPOLIECCax

® YCTpaHeH e NpeaBapuTesisHOrO M3MEHEHVI XOOa M3MEPUTENBHBIX CUCTEM C MOMOLLIBKO BEKTOPHOM KaIMopOBKM






NMporpammHoe obecneyeHune
3D Form Inspect

MpenocTaBnss NPOV3BOAUTENAM BOSMOXHOCTb SKOHOMWTL BPEMS, MOBbILLIATH KAYECTBO U YyMEHbLLIATH KONMYECTBO
owmbok, 3DForm Inspect sapexkomMeHaoBania cebsa Kak HesameHrmas NporpamMa os BeOyLLyx KOMMaHni Bcex
MacLITaboB B CNEaytoLIMX 00NacTsX:

® AspOKOCMMYECKas

e ABTOMOOWSbHAA

e [pecc-hopMbl U LITaMMbI
* MallmMHOCTPOEHME

o [POVI3BOACTBO B/IEKTPOSHEPI VM

e BbICOKOTOYHOE nponsBoaCTBO

® Mea LMHCKME TEXHONOM N
e HhiToBas TexHuka

Bor BbIASOXKKN N3 OT3bIBOB HALLX KITMEHTOB.

3TO NpoCTO faeT HaM yBEPEHHOCTb B NPON3BOACTBE,
B KOTOpPOW Mbl Hy>xgaemcs . 1 aTo, 6e3ycnoBHO,
o6ecneuynBaeT ObICTPYIO OKYyNnaemMoCTb MHBeCTULMN.”

Markus Graber | RUAG Aerospace, Hardheim

91O NporpaMmmHoe ob6ecrneyeHne oKkynaeTt ceos
B KpaTyanwme Cpoku.”

Jurg Huber | Geberit, Jona

B KOHe4YHOM cueTe, U3MEepPEHNE Ha CTaHKe ycKopseT
BECb NPOU3BOACTBEHHbIN npouecc”

Jorg Lehmann | Langer, llmensee

The spotting was reduced by 70 - 80%.”

Dipl.-Ing. Marc Alexander Popov | Vorwerk, Wuppertal

N3mepeHune ¢ nomouwbio 3D Form Inspect — a3Tto war
Bnepen Ans npoussogutenen npecc-dopm.”

Oliver Schitze und Dirk Strumpf | Volkswagen, Braunschweig
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!’ HEXAGON 5 2)) Sexer

Hexagon - M1poBOM aep B 06/1aCTV CEHCOPOB, MPOrPaMMHOr0 06eCneHeHNs 1 aBTOHOMHbLIX PELLIeHIN, KoMnaHms
MCNonbayeT AaHHbIe ONA NOBbILLEHVS 9dMEKTUBHOCTI, MPOV3BOAUTENBHOCTI U Ka4ecTsa B cchepax MpoMbILLIEHHOCTN,
NPOV3BOACTBA, UHPPACTRYKTYPLI, B CrCTEMax Ge30MacHOCTH 1 MOOUSIBHOCT,

«BekTop OTanoH» - aBTopr30BaHHLIN AUCTPHOBIOTOP Hexagon Ha pOCCUINCKOM phiHke. Mbl mpeanaraem CBoVIM
KIIMEHTaM BCIO JIMHEMKY NMpoayKLm Hexagon, okassiBaem yCnyri Mo BHEAPEHWUIO OaHHBIX TEXHOMOT WM 1 OCYLLIECTBSAEM
MOSHBIN KOMMEKC CEPBYCHbBIX PaboT.

O6napast LTaToM BbICOKOKBaIMMULVIDOBaHHbIX MHXEHEPOB, KOMMaH s «BekTop OTafoH», B HACTOSALLES BPEMs],
o6pallasT BaLle BH/MaHMe Ha CreayoLLi nepedeHs padoT U yCyr:

®  BepUdOUKaLMA TEOMETPNHECKIX OTKIIOHEHNIA METAIINIOPEXYLLMX CTAaHKOB C Y'Y ¢ nocnenytoLLyiM BOCCTaHOBNEHVIEM
TOYHOCTV MPOrPAMMHBIM CMOCOBOM, METOAOM OOBEMHOW KOMMEHCALW MOMPELLHOCTEN A0 STalIOHHbIX 3HAYEHI;

® MocTaBKa VI BHEOPEHME LUMPOKOrO CrekTpa 060pyaoBaHus Ha CTaHkax ¢ Y'Y 0ns KOHTPOS NOSIOMKM MHCTPYMEHTA,
M3MEPEHUST TEOMETPUHECKMX MapameTpoB AeTallv, TeMneparypbl 3aroToBKM [0 U BO BPemMs 06pabOoTKM U
YNBTPA3BYKOBOIO M3MEPEHVA TOSLLMHBI 06padbaThiBacMon AeTanm;

® MNocTaBka 1 BHedpeHe NHTeNNeKTyasIbHbIX MPor PaMMHbBIX KOMIMIEKCOB [AJ1A MOArOTOBKN YNPaBSIAOLLIX MPOrpamMm,
NPOBEAEHMA MOMHOMO KOMIMJIEKCa U3MEPEHI 1 KOHTPOSIA Ka4eCTBa HEMOCPECTBEHHO Ha cTaHkax ¢ YIY;- nHterpauyis
N1a3epHOro ckaHepa B CTaHOK C Y'Y ans KOHTPOA KadecTBa aetanen U peBepC-NHXMHMPUHNa.

000 «BekTop dTanoH»

197345, r. CaHkT-MNeTepbypr,
MNonmrpadmatiesckun np-a, a. 3 nutepa a, ogurc 405

Ten.: 8-800-302-89-80
vectoretalon.ru




