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CAD/CAM/MES-cuctema u
NPOBEPKa Ha CTOIKHOBEHWS B eMHON
nporpaMMHou cpefie







MakcumanbHoe ucnonb3osaHue 06padarbiBarowmx LIeHTPOB B BUPTYanbHON peanbHOCTH

Ilepen mpomsBoguTENAMY eTaleN [ aBUAKOCMIIECKOV OTPACIN
eXeJHEBHO CTONT 3ajjaya: IOlyIMTh OT ZOPOrOCTOAIIMX 0Opabar-
bIBAOIINX HeHTpOB MaKCI/IMa)IbHyIO OTI[a‘Iy. IIIIH BBIIIOJTHEHU A
9TOI 3aiaun Bam morpebyeTcst OpICTpasi HEPeOCHACTKA, MIHIMA-
JIbHOE BpeMH IIogBoOga I/IHCprMeHTOB, Haﬂé)KHoe HHaHI/IpOBaHI/Ie
PecypcoB, ylpaBieHye MPON3BOACTBEHHBIMIA MOIHOCTAMIU 1,
KpoMe Toro, 3¢ dexrusabpie NC-IporpaMmsi.

Xopouto, ecnu 61 MO¥HCHO GbITI0 NOTOHUMBCA HA MU NYHKMDBL
ewé 00 moz0, Kax demanv 6yoem nocmaenena Ha cmanox. Ho
Kax amozo 006umuca?

OTBeT: UCIIONb30BaTh BUPTYaIbHYI0 KOIMIO Bamiero
nponsBoacTsa. C IOMOIIBIO TaKOi Mofienu Bbl 3apaHee MoxkeTe
BUPTya/JIbHO IPOBEPUTH XOf, PEbHOTO IIPOM3BOLCTBEHHOTO
mpolecca.

It sToro Ber ucnionbsyere B Tebis BupTyabHble IBOTHUKI
Bammx cpeficTB MpOM3BOAICTBA — CTAHKOB, MHCTPYMEHTOB,
3aKMMHBIX YCTPOJICTB 1 T. [I. Y>Ke Iepef; HEPBBIMM Pacu€TaMu
TpaeKTOpuit BbI BUPTyanbHO ycTaHAaBIMBaeTe fleTalb Ha CTaHKe,
BbIOMpaeTe MOAXOAALINE KPEIIEKHbIE 7IeMEHTBI, MHCTPYMEHTbI 1
cTpaTernu 06paboTKm.

Jl1s ompenenenyA ¥ IIAHNPOBAHNA 3TAIIOB IPOM3BOJCTBA BbI

ncronb3ayere mwabmousr MES-crctemsr ProLeiS kommanny Tebis.
ABTOMaTIYecKoe IJIaHMPOBaHE IPON3BOJCTBEHHBIX MOLIHOCTEN!
MIO3BOMMT BaM oNTMMaIbHO 3arpysuTh Ball cTaHOYHBIN HapK,
obecrednTs paboTON COTPYAHMKOB J TEM CAMBIM PealN30BaTh
CPOKM TIOCTaBKIL.

Brl nMmeeTe HafgéXHYI0 MHTETprpoBaHHYI0 NC-cMynAnuio

u NC-Bepudukauyio 61arogaps Tomy, 4T0 BYUpTyaabHas

Cpefa MICII0/Ib3yeTCA B TeueHuu Beero npouecca NC-
nporpaMmuposanus. Co3gaHHble TakiM 06pasom NC-
IIporpaMMbI o6na11anT ONTMA/IPHBIMU TPACKTOPUAMU U C
CaMOro Havaja CBOOOSHBI OT CTONKHOBeHMIL. IIpy aToM cospaércs
AOKYMEHTAlNA YCTaHOBA U erHé)KHbIX 97eMeHTOB. He3aBucumo
OT CJIOKHOCTY U BEJIMYVHDBI M3TOTOB/IEHNE CTPYKTYPHBIX UJIN
arperaTHbIX JieTaseil OCYIeCcTBIIAeTCs becriepeboitHo.

= [lonHoe ucnonb3oBaHme noTeHuyana ObpabatbiBatoLLyx LIeHTpoB

®  [IpenoTBpalLEHne CTONKHOBEHI YXKE NP NMPOrpaMMUPOBaHUM

B MuH1MaNbHOE BpEMS MOABOAA MHCTPYMEHTA 11 KOPOTKOE Bpems
00paboTKM




PewieHue I1p06]'leMbl HeXBaTKu KBaNU(ULUMpPOBaHHbIX KaapoB

Ha nosunyn B o6mactu nponssogctsa 1 NC-iporpaMMIpOBaHNsA
CTAHOBUTCS BCE TPy/IHEee HAXOAUTD KBaIN(PUIIPOBAHHBII TepCo-
HasL I/ yIydIeHns JaHHOI CUTYaluy HeoO6X0AUMO n36aBUTD
COTPYJHMKOB OT PYTMHHBIX 00513aHHOCTEI U 06ecIednTs ObI-
CTPYIO Ilepefiady 3HaHUII U ONbITa. TaKoll IIOXON IIOMOXKET TaKoKe
0071erYnTh IpMB/IeYeHIE HOBBIX PAOOTHIKOB.

Xopouto, ecniu 6v1 MOHCHO GbIsI0 NOTOKUMBCA U HA SMU NYHKMBL
npexcoe, uem naunémca NC-npozpammuposanue. Kax smozo
docmuyw? ViMerolmyecs Ha IPeANPYATUN 3HAHUA U OIBIT HE0O-

XOAMMO COXPaHNUTD TakK, 4TOOBI BCE COTPYAHVKM VIMEIN K HUM

TOCTYIIL.

4./

Heo6xopyMble A7t 9TOTO MPOU3BOJCTBEHHbIE IIA0/IOHBI CO3AI0T-
¢ ¢ nomoibio CAD/CAM Tebis. 310 MoXKeT OBITH OIITUMA/IbHOE
VICIIOTIb30BaHE OTHEbHBIX MHCTPYMEHTOB /LS OLpeie/IeHHbIX
06paboTok, HarrpuMep pesbba 1 pasdpesepoBKa, BIVIOTh 1O
HOJIHBIX IIPOL[ECCOB 00paboTKM— Hanpumep, GopM 1 MpUCIoco6-
JIeHMit Iyt 06pabOTKYM KOMIIO3UTHBIX Matepuanos. 1llabrmons
MO>XXHO aBTOMATH3MPOBATh 0 TAKOTO YPOBHsI, HA KOTOPOM OHM
CaMOCTOSITENIBHO HAXO/IST 9/IEMEHTbI TeOMETPHM, He3aBUCUMO OT
Toro, B Kakoit CAD-cucreme OHYM GBIV CKOHCTPYUPOBAHBL

910 MOMOXeT BaM cOKpaTuUTh BpeMs Ha IPOrpaMMUPOBAHIE U
YIAY4IIATD €70 KaYeCTBO.

Vurerpuposannas NC-cumynanua n sepuduxanus (ctp. 3)
SBJIAIOTCSA €1L€ OHUM MEpPOIPHSTHEM IIPOTUB HEXBATKI KBa-
MUIVPOBAHHBIX KaIPOB HA OCHOBAHNM TOTO, YTO HaIE&XKHbIE
NC-nporpaMMsl — 3T0 HEOOXOAMMOE YC/IOBUE AJIsI MHOTOCTAHOY-

HOTO O0CTY>XKMBaHMS.

MpenmyLyecTea:

B 3(deKTUBHOE UCMONMb30BAHUE PAboYel Chmbl

= bphicTpoe co3aarne NC-nporpamm

B [3roTOBNEHWE AETaNel CaMoro BbICOKOro KauecTsa



OcBoeHMe CNOXHbIX NPOU3BOACTBEHHBIX 3aAay

Bbl 0TBeuaeTe 3a M3TOTOB/IEHUE KPYITHOTA0aPUTHBIX U CTIOXKHbIX
merareit. C Lje/bIo peami3aliuit MaKCUMaabHO 3 deKTUBHOM
06paboTKy, BKIIOYasA TpyAHOOOpabaThiBaeMble MaTepuasl, Bam
HeoOXOIMO pealN30BaTh CaMble Pa3NYHbIe BUABI Y TEXHOIOTUN

pesaHusL.

Xopouwo, ecniu 6v1 MOHCHO ObLII0 NOTIOHUMBCA HA IMO ewé 00
Hauana pabomvt nnanuposuuxos u NC-npozpammucmos. Ymo
Bam ons amozo neo6xo0umo? IlnaHupoBaHme, yIpaB/ieHne 1 pac-
4€T BCEX NMPOU3BOCTBEHHDIX TEXHOJIOTUI M CTPATETNIA B OJHOI

eIMHOI BCeOOBEMITIOLIEN CUCTEME.

C nomompio Tebis Bbr MosxeTe mporpaMMupoBaTh Bee BUBI
o6paborku - ot 2,5D fo 5-oceBoit. Takke ¥ MHOTMe PyTHe BUADI
06paboTKM, TaKe KaK TOueHMe, /Ta3epHas pe3Ka, /Ia3epHas 3aKajka
WM 37IeKTPO3PO3VMOHHAA IPOBOJIOYHAs 00pabOTKa YIPABIAITCA
yepes enuublil Llentp Yipasnenns. IIpu sTom u craHky, u o6pa-
6arpIBaolye POOOTHI IPOrPAMMUPYIOTCS O eAUHOMY IIPUHIVITY.

B MES-cucteme ProLeiS ajist Bcex COTPYSHUKOB U BCeTo 060py-
TOBaHMA MMEIOTCSA 3aNlaHMPOBaHHbIE Y ONpefie/ieHHble 3alaH,

BK/TIOYAs MOM3aTa4um.

Bnaronaps{ MHOT'OYMCIIEHHBIM, IIPOBEPEHHBIM Ha IIPAKTUKE

CTpaTernam Bamm COTPYAHNKI 6yﬂyT ONTMMAZIbHO «BOOPY>KEHDBD»
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/151 BBICOKOTOYHOI 00pabOTKY a/IFOMVHYIS, MHKOHE/IS, TUTAHA U
APYTUX TPYAHOOOpabaTbIBaeMbIX MaTePUaIOB.

Jnst oco60 addextnBHOIT 06pabOTKM BBl MOXKETE IPUMEHSATD
mapabonnyeckue, HPC- u HFC-¢pesst pu 3- u 5-oceBoii 4epHO-
BOIJ1, YMCTOBOI 06paboTKe 1 06pabOTKe OCTATOYHOTO MaTepuara.

Bawy kOHCTpyKTOpa OYAYT UCIO/IB30BATh HA/IEXKHbIE IIPSMbIE
nHTtepdericsr ¢ Catia, NX mmu Solidworks, koTopsie coBMecTnMbI
¢ CAD-cuctemamy 3aKa34yKoOB.

MporpamMmmupoBaHME BCEX TEXHONOMUIA 1 CTPATEruii B OOHON CUCTEME
OnTMmanbHoe V1CMoNb30BaHNE COBPEMEHHBIX BbICOKOMPON3BOAUTENb-
HbIX VIHCTPYMEHTOB

®  COBMECTUMOCTb CO BCEMU CYLLIECTBYHOLLMMIA TEXHONOMMYECKAMM
LienoyKamu



OnepaTuBHas cepBMCHas NOAAEPKKA

Kommnanus Tebis - 3T0 mapTHEp, Ha KOTOPOTO MOXKHO TIOJIOXKUTh-
cs1. SIBNIAACH TPAAULIMIOHHOI HEMEIIKOl KOMITaHMelt, MbI yoke 60-
nee 30 7eT HaI&>KHO TOfiep>KMBaeM HalMX 3aKa34MKOB BO BCeM
Mupe. MakcuMasbHast JOCTYIIHOCTb IPOrPAaMMHOIO 00ecIedeHns
1 060pyOBaHs, @ TAK)XKE OIlepaTHBHAsI IIOMOIIb SBJIAIOTCA
peuatorumu dakTopamu st GyHKIMOHMPOBaHMs Barero mpo-
13BOJICTBA. Mbl Beerfia K Bammm ycimyraM — ¢ BBICOKMM YPOBHEM

obcmy>xuBaHus 1 rapaHTHel Gecrepe6oiiHo paboThl!

Haruu crierpanictsl moMoryT Bam co3path MHAMBUAYa/IbHbIE
L[eTI0YKY TPOM3BOACTBEHHBIX IIPOLIECCOB, IPUHIMAsI BO BHIMA-
HIf€ BCe aCIeKTHL: CTAHKM, MHCTPYMEHTBI, KPEIEKHbIE 97IeMEHTHI,
crparernu 06paboTKY, IPOU3BOACTBEHHBIE IIPOLIECCHL I T. .

MHueHune 3aka3unkoB Tebis U3 a3pokocMMU4ECKOW 0Tpacnu:

J)

Mbl JO/XHbI MOIHOCTBIO I0BEPATH HALLIEMY MOCTABLLMKY
MporpammMHoro obecrneyeHns. Mpu cpoYHo He0OXOANMO-
cT1 Tebis BCerga OKaXKeT onepaTuBHYO NOMOLLb 1 peLLe-

HIA ﬁy,EI,YT HaﬁﬂeHbl. ITO HEBO3MOXXHO NnepeoueHnTDb.
[Tomac Erep, ynpasnstowumit, ALPEX Technologies GmbH, Mils, Asctpus]

J)

Bbibpas Tebis, Mbl nonanu B camyto Touky. C camoro Hayana
Hac nopasuio MHOXXECTBO CTpaTeruii pe3epoBaHns Ans

Pa3MMYHbIX 00N1acTer NpUMeHeHus. KOHTPOMb 3a CTONIKHOBE-

HUAMI O4EHb TOYEH W JTy4Lle, YeM Y OPYruX CUCTEM.

[Pvxapg Kypu, NC-nporpammuct, Wethje Carbon Composites GmbH, XeHrepcoepr, lfepmatus]
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KommnekcHast 06paborka seraneit @opMBI, IPUCIOCOOIEHNS ISt
CTOEK IIACCY CAMOTIETOB TepModopMoBaHus 1 06pesKa
KOMITO3UTHBIX MaTepUanoB

5-0CceBO€ CUMYIbTaHTHOE ) O6opynoBaHue /i1 IPOM3BOACTBA » DopMmbl 71 BOTOKHMUCTBIX
(pesepoBaHme CTPYKTYPHBIX - M MOHTa)ka YIZIETTACTUKOBBIX I
VI aTpeTaTHBIX fleTasneln KOMITO3UTHBIX U3/

Mpumepsl

C nomotnpio Tebis mponsBopsTcs pasnnyHbie KOMIIOHEHTHI U
060pynoBaHe 15 ABUALMOHHOI ¥ KOCMIY€ECKOI IIPOMBIIITIEH-
Hocreil. Ha30BéM HeKOTOPBIX 3aKa34MKOB 13 HAILEro MOPTQOIIIO.
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Advanced Integration Technology, LP « Airbus Helicopters Deutschland GmbH  Applications Composites
Applied Composites « Ascent Aerospace, LLC e Aubert & Duval « AVIC Shenyang Aircraft Corporation
Coaero Groupe Jogam « Com. Stamp s.r.l. « DEDIENNE MULTIPLASTURGY® GROUP « Ferry Capitain

Groupe AGS « Grunewald Group « Honeywell Aerospace Olomouc s.r.0. « HUTCHINSON® Composite Industrie
JET CUT SA « Kale Pratt & Whitney e« Liebherr-Aerospace Lindenberg GmbH e JSC Hydromash
Madlener Produktionssysteme GmbH & Co. KG e Poggipolini S.R.L. « Safran Power Units SAS MICROTURBO
Secondo Mona S.P.A. « SIBI KEP Technologies Group « UTC Aerospace Systems Collins Aerospace « Walter AG




Tebis AG

82152 Martinsried/Planegg
[epmaHus

Ten. +49/89/81803-0

Tebis America Inc.
Troy, MI 48083
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Ten. +1/248/5240430
info-america@tebis.com

Tebis China Co. Ltd.

201203 Shanghai

Kutaiickas HapogHas Pecny6nmka
Ten. +86/21/2898-6980
info-china@tebis.com

Tebis France SARL
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info-france@tebis.com
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Tebis Portugal Unipessoal, Lda.

2430-527 Marinha Grande
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Ten. +351/244/093-048
info-portugal@tebis.com
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www.tebis.com

Tebis Scandinavia AB
SE-42246 Hisings Backa
LBeuus

Ten. +46/31/700-1740
info-scandinavia@tebis.com

Tebis (UK) Ltd.
Coventry CV1 2TT
Benukobputanus

Ten. +44/2476/236-413
info-uk@tebis.com

Sichuan Province

610000 Chengdu City

Kutaiickas HapogHas Pecny6nmka
info-china@tebis.com
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