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azpaboTanHast KoMnanuei Siemens
PLM Software cucrema NX -
OJIHO U3 JIYUIINX COBPEMEHHBIX pelleHui
A9 KOHCTPYKTOPCKO-TEXHOJOTHYECKOM
MOJATOTOBKHM IIPOU3BOJCTBA CAMbBIX CJIOXK-
HBIX WU3IeNUil, BKJIOYAsS TypOOPEaKTHB-
Hble [BUTATEW, aBTOMOOUJTIU WU Jexa-
Uil B BalieM KapMaHe cMapTQoOH.
Huinemusas mupuna oxBaTa u riay6u-
Ha ¢yHKknuoHaapHoctu NX cramum pe-
3ysabratoM pasButus cucreM Unigraphics
u I-deas (mosgBUBIINXCS elle B KOHILE
1980-x). HecMoTpss Ha yske WMeEOIUACS
o6mUPHBIN (DYHKIMOHAJ, 3a TOCJIEIHUE
roabl pa3paboTYMKaM yAaJoCh pPean3o-

BaTb HEMAaJIO HOBBIX IIOJXOJ0B U MHHOBA- |l
B sepcuu NX 12 nosieuioco MHOKECmME0 uHCMpPYyMenmos noo-
depokku addumuenozo npoussoocmed, onmuUMU3AUUL MoNoL02UU
U NPOEKMUPOBAHUSL PEUETNUAMBIY KOHCMPYKUULL

IMOHHBIX pemienuii. K mnpumepy, mnossu-
JUCh CUHXPOHHAS TEXHOJOTHH, (PYyHKIUU
MOJIeJIUPOBAHUS TOBEPXHOCTEH CBOGOMIHON
¢opmbl ¢ pazbueHueM, a HeTaBHO 106aBU-
JIOCh U THOPUTHOE MOJIeJIUPOBAHUE.

Borarbiit onbiT Siemens B o6ractu TeoMeTpH-
4eCcKOTo MojeupoBanusa (HAlOMHUM, YTO WMEHHO
aTa KoMmaHus co3fgana Parasolid — reomerpuuec-
KOE sIZIPO MHOTUX COBPEMEHHBIX CHCTEM) MO3BOJIHII
KOMIaHuu Oo6belNHUTHh (aceToOYHOE U CeT4YaToe
NpeJCTaBJIEHUS TeoMeTpuu ¢ 60jee TPAIUIMOHHbI-
MU [TOBEPXHOCTHBIM U TBEPAOTEJbHBIM IIpe/cTaBe-
HUSAMU.

Takum o6pasoM, Obljga co3gaHa OCHOBA [Jisl
JaJbHENIero pacuupenusi Habopa WHCTPYMEHTOB,
MO3BOJISIONINX Pa6OTATh C CETYATHIM MPEICTABIEHNU-
€M TeOMeTPHUH, a TaKXXe BBINOJHATH ONTUMU3AINIO
Torosiornu (Ha OCHOBe Pa3paGOTaHHOrO KOMIaHued
anpa Generate, 0 KOTOPOM Mbl YK€ MUCAJIH).

ITockoabKy mosb3oBaTesu NpuMeHAOT NX 14
peleHnsl NOMCTHUHE KOJOCCAJbHBIX KOHCTPYKTOP-
CKO-TEXHOJIOTUYECKUX 3aJa4, pa3paboTumKaM CHUC-
TeMbl HEOOXOIMMO TIOBBIIIATH WHTEJJIEKTYaJIbHOCTD
n 3¢ dEKTUBHOCTD IIPOILECCOB, a TaKk)Ke o6ecrnevyn-
BaThb COBMECTHYIO PaGOTy CIEIHUaJUCTOB IO pas-
JUYHBIM AUCHUIIJIMHAM, YUYaCTBYIONIUX B CO3JaHUU
COBPEMEHHBIX H3Jenil.

A Terepb IIOrOBOPUM O HOBOBBEJECHUAX B BEpCUU
NX 12. Yero ke yganoch JOCTUTHYTH pa3paboTYnKam?

Tu6puanoe mojeanposanue + pabdora
C ceTyaToil reomeTpuei

Hauynem ¢ woBbix ¢yuknuit NX, Hanpas-
JeHHBIX Ha pa6ory c ceryatbiM (mesh-based)

NpeJCTaBJIEHNEM TE€OMETPUU TIPU MTOMOIIHN TEXHOJIO-
U TUOPUIHOTO MOJENTUPOBAHMUS.

CoOTBETCTBYIONINE UHCTPYMEHTBHI  IOSBUJICH
eme B Bepcuu NX 11, 4To mo3Bosuyio paboTarh He
TOJIBKO C TPAAUIMOHHBIMU TBEPAOTETHHON U MOBEP-
XHOCTHOW, HO U C ceTyaToi reomerpueii. B Bepcum
NX 12 sta pyHKIIMOHAJIBHOCTD PaCHIMPUIACh — J10-
6aBUJICST HOBBIH HAG0P WHCTPYMEHTOB ITIOJUTOHAb-
HOTO MOJIEJTUPOBAHUS.

[Ipexke Bcero K HUM OTHOCSTCS WHCTPYMEHTBI
UCTIPABJIEHUST W BUJIOU3MEHEHUS CeT4YaTOl TeoMeT-
puu.

OHU BBIMOJTHAIOT: TMOUCK W UCIPABJIEHHE OIIU-
60K, TOSBJSIONIUXCS TIPH JIa3epPHOM CKaHHPOBa-
HUW; yaajeHue TPaBUJIbHBIX, HO M30BITOUHBIX JaH-
HBIX TaKOTO CKAHWPOBAHWs, a TaKKe, pa3yMeeTrcs,
BU/ION3MEHEHNE CETYATOH TeOMeTpUH, MOJYyUYEeHHO
JPYTUMHU cHOCO6aMH.

BosmokHOCTH paHee CyIIeCTBOBaBIIUX (DYHK-
nuit pacmupuanch. OnHO U3 BasKHEHIINX yJydIie-
HUIl CBSI3aHO C OlepalusiMu BbI6OpA U PeNaKTUPO-
BAHUS CETYATONl TreoOMeTPUM M COCTABJISIOMUX eé
rpaHeil — TpPaJAMIIMOHHBIA BBIGOP PaMKoOii, mpuMe-
ugeMmblii B 6oabuminacrse CAD-cucreM, mJd 3TOrO
He ovyeHb npuroseH. B NX 712 BBejeH 1enblii KOMII-
JIEKT MHCTPYMEHTOB BbIOOPA T€OMETPHUU: OT “yacco”
10 Habopa pasHBIX “MIETOK”; ecTh Ja’ke HHCTPY-
MEHT 3aJIUBKH, IO3BOJSIONMMI OBICTPO BBIAETUTD
HY>KHBIH yuacTok reomerpuu. Ilomo6uble cpeacTBa
ropasio Jyulle MOAXOASAT AJs paGoThl ¢ CeTYaroit
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BOJIHBI UJIN TINKW, HEPEAKO BO3HHUKaAIONINE
B TOYKaX CTbIKa OTACJbHBIX CKaHHUPOBaH-
HbIX Y4YaCTKOB T€OMETpUMN. Kp0Me TOTO,
B apcCe€HaJjie¢ CHUCTEMbI HMEETCA 6orarblii
KOMIIJIEKT WHCTPYMEHTOB [JII M3MEPEHUA

U pelaKTHPOBAHUSA PaANyCcOB U3THbA.

Pe6pa na wmogesn (kak ocTpbie, Tak
CKPYIJIEHHbBIE) OTOOPAKAIOTCS TPU  [OMO-
MK I[BETOBOro Kozxmposanwus. Ilocse aToro
M0JIb30BaTEJb MOXKET NEPECTPOUTH CETKY Ha
BBIOPAHHBIX YYACTKAX MPH ITOMOIIN HHCTPY-
MEHTOB, Ipe/araeMbx cucreMoit NX.

Bce st ¢dyHkumm cosmaioT cpeny,
o6ecreynBaIoONyI0 KOPPEKTHUPOBKY  CeT-
YaTOW TEOMETPUU B COOTBETCTBUM C KOH-
KpeTHbIMU moTpe6HoCcTsIMI  (He3aBUCHMO

Hosas 6o3moxnocms ¢ NX 12 — dobasaenue snemenmos
0PopMACHUS K KOMOUHUPOBAHHOT 2eoMempuu. Xoms peuv
He udem o NOAHOUEHHOU NPOCAHOBKE PA3MEPO8, IMA PYHKUUsL,
HECOMHEHNO, OKAKEMCsl NONEIHOU 015k NPUMEHEHUS. PACCUUTNAN-
HOU Ha MemoObl A0OUMUBHO20 NPOUBOOCTNEA 2e0MEMPUU

npu paspabomxe 0oKyMeHmauuu

reomeTpueir. OHU cTaJu TPEKPACHBIM JOMOJHEHHEM
K y)Ke CYIIEeCTBYIONIUM UHCTPYMEHTAM.

Emte oguu HOBBIN MHCTPYMEHT U3 3TOH ke cde-
pPbl — CPEACTBO aBTOMATHYECKOW TPOBEPKHU CETKH,
BBISIBJISIIONIEE OCHOBHBIE OIMMOKM W Tpesaraioliee
YCTPAHUTh X aBTOMATUYECKU. B caMBbIX CJIOKHBIX
cJydyasx IMOJb30BAaTeTb MOXKET 3aHATbCS yCTpaHe-
HUeM OmUGOK BPYUYHYIO, UCIOTIb3Ysl BCE MMEOIINe-
CsI MHCTPYMEHTHI.

Kcraru, 06 WHCTpyMeHTaX: OHU TO3BOJISIOT Ha-
KJIAJBIBATh 3aIJATKH, CTJIa’KUBATh, U3MEHATb Qop-
My CeT4yaroil TeOMeTpUU M HUCIPaBIATH eé. DyHK-
nUd HAaJIOKEHUS 3allJIaTOK UMeeT Bce OObIUHbIE Ha-
crpoiiku. IIpenycMoTpeno HaloKeHNe KaK TTJIOCKUX
(nmaHapHbBIX) Y4YacTKOB, TaK U KPHUBOJMHEIHDBIX,
KPUBHM3HA KOTOPBIX COOTBETCTBYET OKpY:Kalomiei
reoMetrpun. VHCTpYMEHTBI CTJakKUBAHUS KOPPEK-
TUPYIOT CETKY B BBIOPAHHBIX 06JACTSX, YCTpPaHSIS

OT MCTOYHHMKA JAHHBIX W OT Ilejeil Moje-
auposanus). [IpuyeM, AJst 5TOTO He TOT-
pebyeTcs BBITIONHATHD MHOTOUYUCJEHHDBIE, U
3a4acTyi0 HEHY)KHbIE, ONepamuu MOBTOP-
HOTO TOCTPOEHUS CETKU TPAAUIMOHHBIMU
CpPeJACTBAMU TBEPAOTEJIHHOTO WUJIU TIOBEPX-
HOCTHOTO MOJIETUPOBAHUS.

K ucnpasnennoil cetruaToil reoMeTpuun
MO>KHO J06aBJISITh HOBble KOHCTPYKTHBHBIE dJI€MEH-
TbI, TH60 yIAJIATh MEJKHe U HEHY>KHBIE.

B mpenbiaymux Bepcusix NX Toke wuMesach
BO3MO>KHOCTb ITOCTPOEHUS BBICTYIOB, OTBEPCTHI U
BBIPE30B Ha ceT4aToil reoMerpuu. Ilpu atom B uro-
re MoJydvajach eIHasl ceTyarast MoJeJb, HO CUCTe-
Ma XpaHWUJa HOBBIE 2JIEMEHTHI B TTapaMeTPUYECKOM
BHJIe, UTO IO3BOJISIJIO MX PENaKTHPOBATH MO Mepe
HEOOXOAUMOCTH.

Irta Pynkumonaspuocts B NX 12 6plra pac-
MIMpeHa MyTeM BBEeJEHUs psa HOBBIX OIEpaIUil.
Haub6osnee wuTepecHoil M3 HUX SIBJSETCS HECKOJIb-
Ko HeoObruHass kKomanpga “IloctpouTn mepexon”
(Create Transition).

[lannag komanga paGoTaeT B peXUMe IOJUTO-
HAJIBHOTO MOJeINpOBaHus. [Ipu 3TOM BbITIOJIHSETCS
BO3BPAT K MCXOIHOI CETUATON reOMeTPUU C BO3MOJK-
HOCTBIO J06aBJEHNUSI K Hell TaKUX 2JeMeH-

WEIR | e

73] TOB, KaK CONpPSIKEHUd, CKpyryieHus u ¢ac-
ku. CucremMa caMa HaXO[MUT TOYKU PE3KOTO
U3MeHeHns1 pajanyca KpuBusHbl (pakrnyuec-
KU pé6pa) M Ipejjaraer 3ajaTh Pajnychbl
CKpyTJIeHus Ju60 pazMepnl PacKi.

IlocTpoenne ckpyrjeHHs Ha ceTyaToi
MOJeJU KajkeTcs BOJIIEe6CTBOM, HO 3Ta
pyHKIMSA HeicTBUTETbHO paboTaer, MPH-
yeM paboTaeT OTJIMYHO, a Takxke obecre-
yuBaeT BCE HeOOXOAMMOeE yIpaBJeHHe Ta-
paMeTpaMu onepamui.

[Toka MBI TOBOPUM TOJIBKO 06 OHOMED-
HBIX 2JIEeMEHTaX, He paccMaTpuBasl CKpyT-
JIeHUd TepeMeHHOro pajmuyca, HO 3TO —
auib Havyajo. ITo 3aBepiienun omnepaiuu

—

Jobasaenue enadxozo conpsiKenus x pebpy, npeocmasiennomy
6 sude cemuamoti zeomempuu. Imo He K0.1006CMB0,

a zubpudnoe modeauposarnue!
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N BbIXOZE€ H3 peXHUuMa IOJUTOHAJbHOTO
MOZEJUPOBAHUA CHUCTEMa IIepeCTpanuBa€eT
BCE IocJjeAylolune KOHCTPYKTHUBHbIE JJI€-

MEHTDbI.



OHTI/IMI/I3al[I/IH TOIIOJOTHH

Ecnu BbI cienmuTe 3a pa3BUTHEM CHUCTEM aBTOMAa-
Tu3npoBanHoro mpoektupoBanus NX u Solid Edge,
TO, HECOMHEHHO, 3HaeTe, YTO HEJJABHO B HUX IOSBU-
JIach TEXHOJIOTHST OMITUMUSBAINY TOTOJOTHH OT KOM-
nanuu Frustum (panee mbl nucanu o Generate —
o6iauHoOM perienun ot Frustrum).

CHavaJila JaHHAsg TEXHOJOrWs ObljJa BKJOYEHA
B NX, mosToMy MBI HUMeeM [eJO0 YK€ CO BTOPBIM
nokoseHueM. JlaBaiiTe MOCMOTpUM, KaKHe HOBBIE
JOCTVIKEHUST KoMnaHuu Frustrum ynanoch WHTET-
pupoBatb B CAD-cucremy.

[Ipeskme Bcero, MOSBHJIOCH MHOXKECTBO HOBBIX
yCJI0BUI HarpyskeHust Mojesn (IIaBHOe — Terepb MOK-
HO TIPUKJA/bIBATh KPYTSIIUI MOMEHT), a TakKe pac-
MIMPEHBI BO3MOKHOCTHU YIIpaBJieHus hopMoil MOsesH.

B mepBoHavaJbHON BepCUU TOAJEPIKUBAIACDH
TOJIBKO CHMMETpPHs, a B HOBOIl MOXKHO yKas3aTb He-
JOTTYCTUMOCTb HaJWuMsl 3aMKHYTBIX TIOJOCTeHl B
KOHEYHOI MOJeau WJIU 3aJaThb BEKTOp HalpaBJe-
HUS BBIJABJIUBAHUA. DTU GYHKIUU 6yaAyT ocoGeH-
HO TIOJIE3HBI DY ONTUMU3AINHU TOTIOJOTHH JAeTaJel,
M3TOTaBJIMBAEMbBIX MEXAHUYECKOU 06pabOTKOIi.

MoMeHT 3TOT KpaiiHe Ba)XHbBII — Beab MHOTHUE
paspaboTYUKM CBA3BIBAIOT TAKYIO TEXHOJOTHIO HC-
KJIIOYUTENTbHO C aJJAUTUBHBIM MPOU3BOACTBOM. Ha
caMOM 3Ke JeJie ONTHMU3AIMS TOIOJOTHH I03BO-
JileT TOJYYHUTH HOBBIE U BBICOKO3(](PEKTUBHBIE
¢opMBl geTaseil, TPUTOAHBIE [IJsS W3TOTOBJIEHUS
CaMBIMU PA3JUYHBIMU TEXHOJOTHYECKUMU IPOIeC-
camu: POPMOBKOIl, MEXaHWMYECKON 06pabOTKOU MK
JIUTHEM.

Pasymeercs, riaBHOe MPENMMYIIECTBO OT peaJiu-
3anuu B NX 3Toil TEXHOJOTHM COCTOUT B €€ 00b-
eNHEHUN C TUOPUIHBIM MOJeTupoBaHueM. Mox-
HO B3STb MOJYYEHHYIO B Pe3yJbTaTe ONTUMU3AIUY
ceTyaryio TeoMeTpuio u A06aBJATb K Heil Bce He-
06X0UMble KOHCTPYKTUBHbIE 2J€MEHTBI. B HOBOI
BepCHM JAHHBII Tpoilecc cTajg 60jiee TPOCTBIM U
3¢ddeKTUBHDBIM.

OaHO W3 HOBOBBEIEHWIl, KOTOPOE MBI IIOKa He
paccmarpuBaau — “pacuiupeHue” y4acTKOB CETKH.
B pesysabraTe onTMMU3ANUU TOTOJOTHH MOTYT TO-
JIy4aTbcs BecbMa HeOObIYHbIE (DOPMBI — HAINIpUMED,
C JAPEBOBUIHBIMHU CTPYKTYpPaMU, COEIUHSIONIUMU
KPYITHbIE YYACTKU CETKU.

XoTsg ¢ MaTeMaTU4ecKoil TOUKU 3peHuss noao6-
Has TeOMETpHs COOTBETCTBYET YCJOBHUSIM Harpy-
JKeHUsI, ONBIT U 3JPaBblil CMBICJ MOACKA3bBIBAIOT,
YTO cjaenyeT 106aBUTh HEMHOTO MaTepHaa — 0CO-
6EHHO ecJM HeT BO3MOXXHOCTHU 3aJaTh MUHUMAJb-
HbBIiI pasMep OMOPHOTO 3JIEMEHTA WJIN yYacTKa
CETKHU.

HoBblil HHCTPYMEHT CMeIeHUs CETKHU TT03BOJISIeT
BBIGMPATDH ONOPHbIE JEMEHTHI M 33JaBaTh UX CMe-
MeHNe, a CHCTEMA YBEJUYMBAET Pa3Mep COOTBETCT-
BYIOIINX yYAaCTKOB '€OMETPHH.

IIpoexTnpoBanne pemeryarsix
KOHCTPYKIUi
A TENNepb paCCMOTPHUM COBEPIIEHHO HOBbIE aJITO-
PUTMBI, pelIalnue elje OAHY 3ajadyy aJAUTUBHO-
o Mpou3BOJICTBa — IMPOEKTHUPOBAHUE pEHIECTUYATBIX
KOHCTPYKIHII.
Nndopmanus nis tex, KTo

WORKFI.OW' TOPOLOGY OPTIMISATION IN SIEMENS NX 12

HEe 3HAaKOM C MCIIOJb30BaHH-

€M peleTyaTblX KOHCTPYKIIUI
B TeXHHUKe: 110 Mepe Pa3BUTUA
Al IUTUBHOTO MIPOM3BO/ICTBA
Bcé G6OJIbIlIE YCUJIUN HANpaB-
JigeTcs Ha yrpoiienue u 6ojee
IIMPOKOE BHEAPEHHE IIPOLECCOB
MIPOEKTUPOBAHUS MUKPOCTPYK-

D The Aarting peint is a fabeicated assembly, com prised
of 42 individuz! parts (including welded components,
fasteners, gaskets), taking time and multiple operations to
assemble,

| use th?lOOlS ||Ikm X lU ﬂn&fa!l! aset of REOI‘“I!IW to |
| represent your desigr
| keep inand keep out zmas ihen define loading |:ul|d|t|c|ns

D Once the computation is complete and comverged, you'll
endup witha smoothed out form = the tools also include

| the ability to validate your resultant form using the loading

| on the model, optimisaton targets and hit ‘generate’,

! conditions you've already defined.

© The end result of the process is a facetted madel — this
canbe uwsed a5 is or converted 1o 3 comvirgent madelling
hady, which allows a lot more work to be done to flesh out
the engineering details,

| O To add in fixture holes, you drag/drop the faces or edge

| entities from the original into the new model to use as

| references for hole features. As they are both in the same
position, theyll snap into the correct place.

| © The comvergent modelling tools will allow you to apply

| traditicnal features (such as parametrically controlled hole
| features) to a facetted body ~ and they remain editable in
| the history tree.

€ NX 12 brings 2 set of new modelling toals that allow you
to add inmore complex medelling features. While they e
not strictly the same, the ‘transition’ operation allows you
o add inchamfers and fillets.

| © The end part fulfils the requirements of the original,
| meduces the part count from 42 to 1. And while topology

optimisation isoften linked with additive manuf acturing, this | applic
| shows how it could be applied to cast forms as well,

| © our final model 25 a prototype form. While these types of
: tools areideal for additive manufacturing, there are equally

forged and machined and

I are definitely worth exploring by all.

TYPUPOBAHHBIX MaTEPUAJIOB.

Pemeruarpie geraam — 3rto
HaCTOsIIee YYA0 TEXHUKH, HO
MPOCTBIE W TIOHATHBIC OIHUCA-
HUS UX TPEUMYIIECTB U CIOCO-
60B TIPOCKTHPOBAHUSA HANUTH HE
TaK-TO MPOCTO. 37echb HE0O6XO-
JIUMO YACHUTD Ps/L BaXXHEHIINX
MoMeHTOB. OJIMH U3 HUX COCTO-
UT B TOM, 4TO NPOEKTHPOBAHNE
peleTyaTblXx KOHCTPYKIIMH —
o4yeHb Herpocrasd 3ajgada. Ona
HEe CBOAMTCSA K BBIGOPY TMOIIeE-
PEYHOTO CEYEHUS  CILJIOMIHON
JleTaln, KOTOpOe BBl XOTHUTE
3aMEHUTD PEIIeTYaTON CTPYK-
Typoit. Kaxnapiit ciayvait yHu-
kajen. Heo6xoamMo ydYuTBI-
BaTb YCJIOBHS 3KCILTyaTallUd U
BBIOPATH HAWJIyYIllee peleHue.
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Ternepp BBIOMpaeM TuUI siueek. Perrer-
KU COCTOAT U3 €AWHUYHBIX d4eeK, KOTO-
pble 3amMoJHSIOT MPOCTPAHCTBO, CO3/aBas
oueHb cJoxkHbIe (popMbl. Beero cymiecTBy-
€T TOpsI/IKa BOCbMHU THUTIOB STY€€K, U BCE
oun peanuzoBanbl B NX. Boi6op dopmbr
SIYE KU OTpeNesiIeTCsT MeJsIMU MPOEKTH-
poBanus. Ha moapo6HOe paccMoTpenue
JTAHHOTO BOINPOCA OJHOW CTAaThU MPOCTO He
XBaTUT.

[lanee 3asiaeTcss Hava bHAasl TOUKA pas-
MeIeHNs] TePBON eIMHUYHON STUEHKU pe-
metku. [lo ymMosuaHuio aTO TOYKa HaXo-
JUTCS B IEHTPE TSKECTH 3AIMOJHSIEMOTO
mycToro mpocTtpancrBa. Hakower, ciemy-

Hucmpymenmor nocmpoenus peuemuamulx KOHCMPYKyuil
sanoansiom o6sem aunetino (no memody edunuunozo epagha)
UNU KOHHOPMHO — OMHOCUMENDHO 3A0AHHOU ZPAHU

JTo 6BICTpOpa3BUBAIONIAsics 06JACTh MPOEKTHU-
poBaHUs, B KOTOPOU BBIMOJHIETCS GOJIBIIONH 06DHeM
uccae/IOBAaHUN U aHaJKM3a Pe3yJIbTaTOB BHEJIPEHUS.
Bopi, BepoATHO, 3HaeTe O TaKWX HOTEHIIMAJbHBIX
BO3MOXKHOCTSIX TEXHOJOTHM OITUMHU3AIIUU, Kak
CHUJKEHUEe MAacChl M [OCTUKEHHE OCOOBIX CBOICTB
geraJjieit, HO He 3HaeTe, ¢ yero HauaTbh. Ilpeskne
BCEro HYXHO YETKO OIPEeJeJHUTb, YTO MMEHHO BaM
HEeO6X0MMO c/esaTh, a uMmenmuecss B NX wHCTPY-
MEHTBI MO3BOJISIOT JIETKO U YAOGHO MOJETHPOBATH
peleTyaTble KOHCTPYKIIUHU.

OmnpITHBIE TOJIB30BATEJIN CKOPEe BCETO BCIIOM-
HAT, YTO CpeACTBA NPOEKTHUPOBAHUS PeHieT4aTbiX
KOHCTPYKIMI BIEPBble IOSIBUJNCH Y)XX€ B BEPCUHU
11.2. Ognako B Bepcum 12 oHu mepepabOTaHbI Ha-
CTOJIbKO CHJIBHO, YTO MbI 6yZeM paccKasbIBaTb O
HHMX KaK O HOBOBBEJECHUU.

Hosple wuncTpyMeHnTbl NX T03BOJAIOT  BBI-
6parb ydactok ¢dopmbl gerasn (Kak mycrory, Tak
W CIJIONIHOE TeJ0) M MPEeBPaTUTh ero B pelerya-
TYI0 KOHCTPYKIIMIO. DTU WHCTPYMEHTBI pa3pabo-
TAHBl COBMECTHO C OeJbTHIICKUMHU CIeInaIucTa-
MU [0 aJJUTHUBHOMY IPOU3BOJACTBY U3 KOMIAHUU
Materialise, T03TOMY TEXHOJOTUS [IOCTATOYHO
xopormro orpaborana. Pa6oumii mpoiiecc BBITISIUT
CJIeAYIOMUM 06pa3oM.

HaynnaeMm ¢ ykaszaHus IIYyCTOrO IPOCTPAHCTBA,
KOTOpoe cJeayer 3amnoJHuTh (OHO yKasbiBaercs
myteM BbIGOpa TpaHeil). 3areM 3agaeTcs CTHJb
3anosiHeHusI. Bo3MokHDbIE BapuUaHTbBI: 3alOJHEHUE
mo MeTony eAmHuuHOro rpada ambo MOCTpoOeHUe
KOH(MOPMHOH penieTyaToil KOHCTPYKIUU. MeToq0oM
eIMHUYHOro rpada cosnaercss NpaMoJnHeiHAS pe-
nreTKa.

Bcé nmpocTpaHCTBO 3amoJiHgeTCd OJHOPOJHOM
peureTkoii ¢ BbIOpaHHBIM TUTIOM sdeek (0 Tumax
MBIl TOTOBOPUM 4yTh mno3xke). Koudopmuas pe-
MIeTKa T03BOJISIET BBHIOGUPATb BHENIHWE TPAHUIIBI
IIYCTOTO MPOCTPAHCTBA € yKa3aHHMeM eJWHOH To-
BEPXHOCTH, 3ajalolleil HanpaBJeHHUEe NOCTPOEHUS
pelleTKH.
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eT 3a/1aTh pa3MepHbIe TTapaMeTpPbl — BeJU-
YUHY SYeeK U COeQMHUTEJbHBIX OIMOPHDBIX
sieMeHTOB (B JaHHOM CJydYae OHU Ha3bl-
BalOTCA CTEPKHAMU).

ITocne atoro NX paccuuTbiBaeT 3armo.-
HeHUe BBIOPAHHOTO MYCTOTO MPOCTPAHCTBA €IMHUY-
HbIMU sgueiikamu. [Ipu mocTpoeHnn 1 KOPPEKTUPOB-
Ke peleT4yaTroil KOHCTPYKIIUU NPEeAYyCMOTPEHBI [J0-
MOJIHUTEJNbHbIE HACTPOIKHU, MO3BOJISIONINE T0OUTH-
Csl HAJIE’)KHOTO COTPSI’KEHWS PEIIeTKH CO CIIJIOTTHBI-
MU YacTSIMU JeTaJjli.

[eranp mpu atoM OymeT TPeACTaBIATH co6Oit
TUOpUIHYIO MOJEJTb, COJAEpKAIYyI0 pelreTyaThbie
3JIEMEHTBI B HY)KHBIX MECTaX.

OTMeTHM Ba’kHelilline MOMEHTBI. PelneTdarbie
KOHCTPYKIMHU UMEIOT HEBEPOSATHO CJIOXKHBIC (POPMBI.
[Toctpouth uX TPAAMIMOHHLIMU HMHCTPYMEHTAMHU
CAD-cucrteM TpakTHYeCKH HEBO3MOXKHO. EnmucT-
BEHHBII CIOCOO6 — ceTyaToe ONMUCAHUE TEOMETPUH.
[TosTomy B pesynbraTe 6ynerT TIOJydYarbcs TU6-
puaHas mozesb. K Takoll MOJenm MOXKHO TIpuUMe-
HATH pasaudHble onepanuu (Hampumep, J06aBAATH
KOHCTPYKTUBHBIE 9JIEMEHTBI).

Craenyer OTMETHTb W TO, UYTO Ha CETOAHAIIHUM
JleHb Marusi MOCTPOEHUS PemeTKH paboTaeT TOJIbKO
OllHOKpaTHO. EAMHOX/IbI CO3/IaHHYIO PeHIeTKy pe-
JIAaKTUPOBATh BOOOIE HEBO3MOXKHO — TMPHUAETCS eé
VAAJATb U CO3/1aBaTh 3aHOBO.

IIpoBepka KOHCTPYKIMH,
npeAHa3HAYEHHBIX /JSI aJi/[TUTUBHOTO
NPOU3BO/ICTBA

HOC]IGZ[HGE HOBIIECTBO, O KOTOPOM A XOTEJ Ob1
pacCKa3aTb, OTHOCHUTCA U K aJAWUTUBHOMY HIPpOU3-
BOACTBY, N K TH6pI/I,E[HOMy MOZEJINPOBAHUIO. B cuc-
teMe NX MNOSBUJINCH HOBbBIE CpeACTBa KOHTPOJA
KOHCTPYKHHﬁ, BBINIOJIHAIOIINE ITPOBEPKHU Ha HaJH-
YHue OCHOBHBIX OHII/I60K, MNPENATCTBYIOIINX U3r0-
TOBJICHUIO I[eTa]IefI METOJlaMU aJANTHUBHOTO TIPOU3-
BO/ICTBaA.

CpeacrBa [y IPOBEPKM KOHCTPYKIUH B NX
MIpeaCTaBJIEHDI IIUPOKO. OHU BBIIOJHSIIOT KOHTPOJIb
KayeCTBa 3D-I‘eOM€TpI/II/I, TOIIOJIOTHUH, qepTemeﬁ n
MHororo apyroro. K npumepy, QyHKIUS TPOBEPKH
TOJHOIMHBI CTEHOK BbIABJIACT OéﬂaCTI/I, rae CJnii-
KOM MaJiad TOJIIIMHa CTEHKN croco6Ha IIPpUBECTU K



-

MpbI paccMOTpEJIn HOBOBBEJACHUS B TEX-
HOJIOTUSIX THOPUHOTO MOJEJTUPOBAHUS U
Bce GoJiee pacmmpsaomuiicss Habop WHCT-
PYMEHTOB [1Jis1 paGOTbl KaK C TPaJMIHOH-
HBIMHU [TOBEPXHOCTHBIMHU W TBEPAOTEJIb-
HBbIMU MOJIeJSAMHU, TaK U C CETYaroil reo-
Mmerpueii. Kpome rtoro, mmeiorcst cpeict-
Ba ONTHMH3AIUK TOIOJOTHUH, TOAJEPKKN
06paTHOrO WHXKMHUPUHTA ¥ aJJUTHBHOTIO
MPOU3BOJICTBA.

ITogo6HOE coveranue BO3MOXKHOCTEH
HETIOCPEJICTBEHHO OPUEHTHPOBAHO Ha cde-
PV, BBI3BIBAIONIYIO BCE GOJNBIINNA WHTEpPEC
B CaMbIX Pa3JIMYHBIX OTPACASAX — a 0CO-
6enHHo B Tex, rae nosunuu NX Haunbosee

€x

B NX 12 ¢xmouenvt cpedcmea 6vlsiglleHus 4acmo 6CIMpendiouixcs

CHJIbHDBI (aBI/IaHI/IOHHO-KOCMI/I‘-IeCKaH n aB-
TOMOOUJIbHAS IIPOMBINIJIEHHOCTDb, IIPpOU3-

owuboK 6 KoncmpyKuusx demanet, npednasnauennvix 0is uszo- BOACTBO MEIMIMHCKOH Texuukm). Ho ara

moeaenus memodamu addumuenozo npoussodcmea u 3D-newamu.
B wacmnocmu, KoHmpoaupyomcs yeavi HAGUCAHUSL

U moawuna cmeHokx

npo6jeMaM TpU U3rOTOBJeHWU. Takue MPOGJIEMBI
BO3HUMKAIOT B I[EJIOM psijie PA3JUYHBIX TEXHOJOIH-
YyecKMX mpoleccoB. Kpome Toro, BbIABJSETCA Ha-
JYre BHYTPEHHUX MyCTOT (3BaMKHYTBIX MOJOCTEN),
KOTOPpbIe TaK)Xe BbI3BIBAIOT P/ TpyAHOcTel. B uac-
THOCTH, NIPY M3TOTOBJICHUU JeTaJjieil U3 MeTaJsja B
TAKUX IOJOCTAX OCTAHETCS JOPOTOCTOSAIIMN MeTaJ-
JIMYECKUH TOPONIOK, a MPU M3TOTOBJIEHUU JeTajeil
13 3MOKCUJHDBIX CMOJI He yJacTcd U3BJeub HEOTBEP-
JEBINYIO CMOJIY U3 To0cTi (B caMOM TIJIOXOM CJIy-
yae JeTajb MOXKET IIPOCTO JIOMHYTb, KaK 3JIEKTPHU-
yecKas JaMIoyKa).

BolisiBiIeHHBIE TTPU TTPOBEPKE OMUOKY BBIIEJSIOT-
C4 1IBETOM, 1 KOHCTPYKTOP MOXET UCIPABUTb UX [0
TOTO, KaK IepeJaTh JeTaJb B MPOU3BOJACTBO.

HasBanus emie ABYX HMHCTPYMEHTOB ITPOBEPKHU
TOBOPSAT caMu 3a ce6si: 9TO KOHTPOJb yrjia HaBHUCa-
Hus (cucrema onpejessier, MOHAA00ATCSA JTH JOMOJI-
HUTEJbHBIC JUTHUKM TIPU HU3TOTOBJEHUU JeTajieil
13 CBETOOTBEPIKAAEMOI CMOJIBI UJIK PacIlJaBJIeHHOH
[JIACTUKOBOI HUTH) ¥ pacdyeT oObeMa MaTepuala
npu 3D-tnevarn (410661 yGeAMTHCSA, UYTO JeTalb
B031\§0>KHO HameyaTaTb Ha UMeloneMcsi o60pyaoBa-
HUU).

HexoTopbie BBIBOABI

B kaxxmoit HoBolt Bepcun NX mosgBJsieTcs Macca
UHCTPYMEHTOB [JIsI CAMBIX Pa3JUYHBIX TEXHOJOTHU-
YeCKMX IPOIECCOB W OTpacjeil MpPOMBIIIJIEHHOCTH.
CucremMa OTJHMYAETCSI BBICOKOW CTaOMIBHOCTHIO B
paboTe, HA YTO YKA3bIBAET OJMH MHTEPECHBIN (PaKT,
BBISIBJIEHHBIN MpU 06CYKIEHUU BOMPOCA O TOM, Ha-
CKOJIbKO JIETKO TIOJb30BATENM TMEPEXOISAT Ha KaXK-
VIO HOBYIO BEpPCHIO.

Tax, kommanusa Daimler (koTtopast HEKOTOpOe
Bpems Hasajg nepemna ¢ CATIA na NX) BHeapu-
Jla HOBYIO BEpCHIO (NX 11) Bcero 3a 4 Mecsia, a
YUCJIO MOJb30BATENENl Yy HUX COCTaBJSET MOPSIAKA
6000. 3tu nudpHI rOBOPIAT caMu 3a cebsl.

cUcTeMa TOAJEPKHUBAET HE TOJBKO IPO-
1[eCChl aIUTUBHOTO MTPOU3BOICTBA.

Pacmupenne Bo3MOXXHOCTEH PabOThI C
ceTyaroil TeoMeTpueil MPUHECET 3aMETHYIO
MOJTb3y 3HAYUTETbHON YacTH MHKeHepoB, paboTaio-
mux B NX.

[lasee MBI paccMOTPUM [ApPYTUE ACIEKTHI BeEpP-
cum NX 12. K HUM OTHOCSITCS Cpe/ICTBA aHAJIM3a
KUHEMATUKM — WHCTPYMEHTOB KaK 3CKU3HOTO, TaK
M JIeTaJbHOTO pacueTa AMHAMUKHM TBEPABIX TeJ, W
HOBbIe (PYHKIIMM YCKOPEHHOTO TIPOEKTHPOBAHMUS
JIUCTOBBIX JeTajieil, MMO3BOJIAI[NE CO3/aBaThb OJ-
HOIT oreparueil cpasy HECKOJIbKO KOHCTPYKTUBHBIX
9JI€EMEHTOB.

Kpowme Toro, ciemyer oTMETHTB, 4TO pas3paborT-
yuKaMu ObLJ TIpOBeleH O0JbIoii 06beM paboT B
chepe MEKIUCIUIIUHAPHOTO TPOEKTUPOBAHUS.
Cro1a OTHOCSITCSI HOBBIE MHCTPYMEHTBI pazpaboTKu
Tpy6OIPOBOAHBIX CHCTEM U CPEACTBA MPOEKTHPOBA-
HUS MeXaTpoHUKH (4TO HEYAMBHUTETBHO, C YUETOM
HegasHero npuo6perenusi Mentor Graphics).

Moayab NX Animation Designer

OT TH6PHUAHOTO MOJEJTMPOBAHUA AT aJJUTUB-
HOTO TPOM3BOJCTBA IepeiifieM K pemnieHuio 6GoJee
YacTO BCTPeUYalolMUXCsl NHXKEHEePHBIX 3a/ad.

B Bepcun NX 12 oco6oe BHUMaHHE YeJeHO
3CKM3HOMY ITPOEKTHPOBAHUIO MEXaHMU3MOB U c6O-
poK. MHorue rojipl, ecau He AecsITUIETUs, B apce-
Haje CHUCTeMbl MMeJHUCbh, C OJHOH CTOPOHBI, IPO-
CTble MHCTPYMEHTDBI JJII HPOCKTUPOBAHUS M UC-
nbITanuii c60pok  (Mo3BOISIIONNE AHAJU3NPOBATH
KUHEMATHKY COOPKU € HAJOXKEHHBIMU CBS3SIME), a
C APYTroil — NmOJHO(YHKIIMOHAJbHBIH MOAYJIb YUC-
JIEHHOTO MojleTupoBanusg kuHematuku NX Motion.
OjaHako 1IpH 5TOM OTCYTCTBOBAJIU CPEACTBA Cpe/He-
TO yPOBHS, MPUTOJHBIE /LIS IPOEKTHPOBAHUA 6oJiee
CJIOKHBIX COOpPOK “‘c Hymsa”.

NMeHHO A7s1 3TOrO CJIYXKUT HOBBIH MOJyJsb
NX Animation Designer, Ha3BaHHE KOTOPO-
ro 3BY4YHMT HECKOJbKO o6MaHumBO. Moaymab pe-
maeT He CTOJAbKO 3ajayld aHUMallUM, CKOJb-
KO 39KCIEPUMEHTAJIbHOTO aHaln3a KHUHEeMAaTUKU
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uHpoOpMaAMN O KHHEMATHKe B COOPKY
po6asasiorest garuuku. I[lo moxasanm-
IM [aTu4MKOB CTpoOsITCS Tpaduru, oTob-
pakaioliyue rpaHUyYHble YCJOBUS C BO3-

MO>KHOCTBIO OBICTPOTO TepeBoga COHOPKHU
B HYy)XHOE ToJokeHue (Ipu aToM coot-

BETCTBYIOIINE TOJOXKEHUS 3alMyT U BCe
BXOASLIME B COOPKY JI€TAJIN).
[lepememnenue geraseil mpekpaniaeTcs
B cayuae mepeceueHus gerasueit. Pabora
JaTYNKOB OCOOEHHO TO0JIe3HA, €CJU OHU
pa3MemanTcs MeXxAy ABYyMs JeTasaMu:
TaKoil JAaTUYMK IMO3BOJISIET OUYeHb OBICTPO
U3MEPUTh 3a30pbl MeXAy OJHM3KO pac-

MIOJIOKEHHBIMU JIeTaJIIMU U ONpeAesIuTh
TpeGyeMble pa3MepHbIe JOMYCKH.

Moa b Ammatzon Designer evinoansem auaius KuHemMamuxu
OMA-MAHUNYAMOPA, CHUMAIOUE20 Demaal ¢ Kousetiepd.

IIpedcmasaena yuxaozpamma padomo

¢BO6OAHBIX Tea B 2D u 3D, Ho 6e3 HCIIOJIb30Ba-
nus NX Motion.

Ha campIx paHHUX aTamax TPOEKTHPOBAHUS B
HOBOM MOJyJie CTPOUTCS cxeMa Oyaylneit c6opku,
COCTOSIIAsT M3 CAMBIX IPOCTBIX 3JEMEHTOB T€O-
METPUU — OTPE3KOB, OKPY)KHOCTeH, AYT W ChJjaii-
HOB. JJIEMEHTBI 0ObEeANHSIOTCS, 06pa3yss 6a30ByIO
CTPYKTYPY COEIUHEHUS JeTaslell ¢ yKa3aHUeM IIap-
HUDPOB W B3amMocBs3eil. Moaynb npenamiaraer 6ora-
TBI BBIGOP METOAMK pacyeTa MeXaHMYeCKUX KOH-
TAKTOB U OCHOBHBIX 3JIEMEHTOB COOPOK, BKJIOYAS
ma6JIOHbI [Js1 TOCTPOEHHST 3y6UaThIX, HMENHBIX U
PEMEHHBIX TIepejiad, mepenad ¢ 3y6uaToil peiikon u
KYJTaYKOBBIX MEXaHU3MOB.

Ecsau Heo6X0AMMO BBIMOJHUTH KOHTPOJb KIHE-
MaTUKH CJAOKHBIX c60pOK (0COGEHHO €CJIN CTPYKTY-
pa B3aMMOCBsI3U COOPKH HE TO3BOJISET CAENaTh 3TO
HEMOCPENCTBEHHO), TO TIPUMEHSIETCS OPUTHHAJIBHOE
pemenne. Hepenko mosb3oBaTesn CO3[AIOT CJIOXK-

IIpoekTUpOBaHHE JUCTOBBIX TeJ

Yke [OBOJIBHO JJUTENTbHOE BpeMs
moayab NX Sheet Metal obnamgaer miu-
pPOKUMU (PYHKIIMOHAJIBHBIME BO3MOKHOC-
TSIMHU [0 TTPOEKTHPOBAHUIO KaK MPOCTOIi,
TaK BecbMa CJOXHOI (opMoobpasyiomnieil ocHACT-
ku. B Bepcuu NX /1 psaJ CIOXHBIX MHCTPYMEHTOB
66171 06beinHeH B 60Jiee JIOTHYHO OPTaHN30BAHHDBII
KOMILJIEKT [JIsSI aBUAI[MOHHO-KOCMUYECKOU U aBTO-
Mo6ubHOU oTpacieil. B Bepcuum NX 12 ocHoBHOE
BHUMAaHWe Y/IeJEeHO TOBBINIEHNIO ITPOU3BOJUTEND-
HOCTU OCHOBHBIX MHCTPYMEHTOB IOCTPOEHUS CTrHU-
60B u IAHIIEB.

WNHTepecHO OTMETHTDH, YTO ATU UHCTPYMEHTHI
OPTraHM30BaHBI TAKUM 06pa3oM, YTOOBI MOKHO OBIJIO
MOCTPOUTD JUCTOBYIO J€TAJb 32 HAUMEHBIIEE YUCJIO
omeparnuii. [Ipu pabore ¢ He6OJBUIUMU JETATIMU
3TO BPsA Ju 6yJIeT 3aMETHO, HO CUTYallus 3aMETHO
M3MEHUTCS B CJAy4Yae IPOEKTHPOBAHUS MHOXKECTBA
BBIPE30B U CTUOOB I[€JION TPYIIONH KOHCTPYKTOPOB
(mampumep, npu paspaGoTke aBTOMOOUJISE).

OCHOBHBIM SIBJISIETCSI HOBOE CPEJCTBO [JIsI CO-
3MaHUS Ccpa3y HECKOJAbKUX cru6oB. Tpaxuiuon-
Hble WHCTPYMEHTBI MOJEJTUPOBAHUS JUCTOBBIX TeJ

Hble COOPKM M3 jgeTaseil W NmoAc6OpOK, ____
YCTAHOBJIEHHBIX B OTPE/IeJIEHHOM CTaTH- e
yecKkoM TosiokeHuu. [Ipw atom BechbMma
JKeJaTeqbHO TIPU  aHaJu3e KWHEMaTH-
KA cOOpKHM He pa3pymiarth CO3/aHHbIE
B3auMocBsa3u. B wmoaysne Animation
Designer c60pKHM MOXHO CO3/aBaTb U
nepeMeniatbh aGCOJIOTHO HE3aBUCHMO
OT WCXOMHOW CTPYKTYpPbI B3aMMOCBSI-
3eil Mexay Aetansmu. Ecium cTpyKTypa
cBsi3ell B c6OpKe TPUTOIHA JJIST MOJEJH-
pOBaHMs KUHEMATUKH, TO IIPHU MOMOIIN
CIIeNMAJbHON OTlepallud  B3aMMOCBSI3U
nerajieii B c60pKe MIHOBEHHO Tipeobpa-
3yIOTCS B CBSI3H, TIPUMEHSIEMbIE B MOJY-
Jle aHa/n3a KWHEMaTHuKH.

IIpu pa6Gore Kak ¢ acKu3HO# 2D-reo-

D R RPN

CIE IR

MeTpHel, TaK ¥ ¢ MAKCUMAaJbHO TIOAPOG6-
HOIl TeoMeTpueil paGoueit Moaesnu, Js
MOJIyUYeHUs] MaKCUMaJbHOTO 06beMa
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Hoevie cpedcmea modenuposanus nucmoesvix men 6 NX nozeonsom
Ovicmpee cozdasamy ca0XKnble demanu u paspadamoieamo
He Meree CI0KHble MeXHOJI02UUECKUe NPOUECChl



npealycMaTpUBAIOT MOOYEPEIHOE MOCTPOEHUE KaXK-
poro cru6a u daanna. Hosblil moaxox ymporiaer
JleJ10: JI0CTAaTOuHO BbIGparh Bee rpanu (BKIOYas
U CMeIleHHbIe), a CUCTeMa CO3JACT eAMHbBIH KOHC-
TPYKTHUBHDIH 3JIEMEHT, COCTOSIINN U3 HECKOJIbKUX
cru6oB. 3areM MOKHO TIOCTPOUTb HApPYKHBINH WU
BHYTpeHHUIT poduan takoro cruba. Bcé, 3amaua
perenal

Eme oana HoBasg QYHKIUS — TOCTPOEHUE
HECKOJbKUX (pIaHIleB HA OCHOBE HECKOJbKUX
noBepxHocTeil. Takasg BO3MOXHOCTb UMeEETCS U
B Apyrux cucrtemax, Ho NX 31ech mpeaycmarpu-
BaeT ropasno 6oJibllle apaMeTpoB, ONpeaeJs-
IONUX YTroJl HAaKJOHA, AJUHY U paguycbl cruba
damanma.

[TosiBusicst u HeGoBINONW (HOKYC, CBA3AHHBINA C
tTeM, kKak NX o6pabaTbiBaeT [IepeBO MOCTPOEHUS
JIUCTOBBIX JeTaJiell, W C pa3MelleHHEeM pPa3BepPTKH

B oToM Jepese (TpajiMIIMOHHO OHA MOMEIIAETCS B
caMOM KOHIIE).

Hauwnnas ¢ Bepcun NX 712, onepanuio “Passep-
HyTas JeTajb’ MOXKHO TepeMellaTbh BBEPX IO Je-
peBy mocTpoenus. COOTBETCTBEHHO Telepb MOXKHO
NPUMEHITHh ONepaluu, He OTo6pa’kaeMble B pas-
BepHyToM Buge (KOTOpbIii TepegaeTcss B 4epTesk),
HO TIPU 3TOM TOJIyYaTb TOUHYIO CBEPHYTYIO (POpMY
MOJIeJId, UCIIOJIb3yeMyIo B cocTaBe c6opku. Kak mo-
Ka3aHOo Ha MJJIIOCTPAINU, HA pas3BepTKe MPUCYTCT-
BYIOT [Ba TEXHOJOTMYECKUX BBICTYIA B HUKHEH
YacTH JeTasu, HeoOXOAUMBbIe [IJIsT BBITOJTHEHUS CTH-
6a (1loToM oHM OTpe3alTcs), Toraa Kak 3D-Mojenb
UMeeT OKOHYATEJbHYIO (popMy — 6€3 BBICTYIIOB.

Moayas P&ID Designer

[Tocrennee, 9To MBI PacCMOTPUM — HOBBIH MO-
nyab P&ID Designer.

Vrayoaenune unrerpanun NX 12 u npoaykros Mentor Graphics

[Tocnegnue roger Siemens aKTUBHO 3aHUMAETCS
npuobperenussMu. Cpenm KYIJIEHHBIX KOMITAHWI
ectb u He6ombine, kKak CD-Adapco, u OTpPOMHBIE,
KaK HelIaBHO MPHOOPETEHHBbIN pa3paboTUYUK pele-
HUIl JJs MPOEKTUPOBAHUS B cdepe 2JIEeKTPUKU U
anexkTponuku Mentor Graphics.

[Tornomenne CD-Adapco moka elle He HAIIJIO
CBOETO OTPa’KeHWs B JHHEHKe TpoayKToB NX,
a BOT B OTHOIIEHWHM WHTerpanuu B NX HHCTDY-
MEHTOB U Pabo4yuX TPoIleccoB KoMmanuu Mentor
yiKe mpoBeneHa GoJibinas pa6ora. Ocoboe BHUMA-
Hue B Bepcuu NX 12 yaeneHo CJIenyIOUUM ABYM
acIleKTaM, BaXKHBIM JJI COOOIIECTB T0JIb30BaTe el
pelreHnit 06enX KOMIIAHUU, BKIOYAs KPYMHBIX 3a-
Ka34ukKkoB Siemens.

v Uurerpanuss NX u Mentor Xpedition

Xpedition — coszmanHoe kommanmeili Mentor
perienue KOPIIOPATUBHOTO
YPOBHSI JJid TPOEKTHPOBA-
HHUS IIeYaTHBIX IIJaT U DJIEKT-
pOHHBIX ycTpoiictB. WHTer-
panusa ¢ NX mo3BosgeT He
TOJBKO 3arpy’kaThb JaHHbBIE U3
Xpedition HemoCpenCTBEHHO
B NX, HO U NPUMEHATb PAL
WHCTPYMEHTOB JIJISI IEPEKPECT-
HBIX TPOBEPOK, KOHTPOJS W
nast oopMIIeHUST JOKYMeHTa-
AN,

Cienyer  OTMETHTb, UTO
NP WHTETPANMU JPYyTUX CHC-
TeM 3D-TIpOeKTUPOBAHUS CO
cpeactBaMu  pas3paboTKu  Tie-
YaTHBIX TJaT 06a MPHUJIOKEHUS
JIOJKHBI paboTaTh Ha OJHOM |

s me » =1

v Uurerpanuss NX u Mentor Capital

Mentor Capital — cpencTBo AJsi aBTOMaTU3UPO-
BaHHON pa3pabOTKHU 3JEKTPONPOBOAKKU. B pesyinb-
tare ero wHTerpanuu ¢ NX Mbl TOJy4aeM OYEHb
WHTEPECHBI KOMIIJIEKT NHCTPYMEHTOB.

CHavasa CTpPOMTCS TIJIOCKasi 3JIEKTPOCXEMA,
3ajlaloNiasi COeAWHEHUsT MeXJy pasdbeMaMu. B To
J)Ke BpPeMSI pa3beMbl MOXKHO pa3MelaTh MPsSMO Ha
3D-monenu B NX. Ilpu coGuoleHnu cOTJIalleHuit
10 UMEHOBAHUIO, MTPOBOJKA C pa3beMaMU IMOMENIa-
€TCsl HETOCPEACTBEHHO Ha Monenb. O6ecreunBaeT-
Cs1 BO3MOKHOCTbH OITPEJIENSATh JAJIUHY TPOBOJHUKOB
u mepenaBatb o6patHo B cucreMmy Capital nis non-
TOTOBKHM YEpPTEXXEel — TIPU ITOM TOAJAEPKUBAETCS
JIByHAITPaBJIEHHAS acCOIMATUBHOCTb.

[Tpormecc ynpasasiercst u3 cucrembr Capital, a
BCe HYKHbBIE JaHHbIE 3arpysxaorcs u3 NX 1o mepe
HEOOXOAUMOCTH.

|

TOM K€ KOMIbIOTEPE, TOrAa Kak
B ciayuyae NX BO3MOXeH ynaa-
JIEHHBIH JIOCTYTI.

44

Humezpayus Mentor Capital u NX obecneuusaem 6o.ee noimoe u mouHoe
npedcmasienue xzymos, pa3padamol8deMvlx 6 00eux cucmemax

CAD/CAM/CAE Observer #2 (118) / 2018



3D-3J1eMEHTDI MTOJHOCTHIO ONHUCAHBI, TO BbI
cpasy moJjiyuyaeTre cBA3aHHbIE C HUMU JlaH-
Hble — Hanpumep, pasmepbl Tpy6. Pasy-
MeeTcsl, BCe IapaMeTpbl B3aUMOCBA3aHBI.
[Ipn paspaboTke MOKyMeHTAIUU HeOOXO-
aumasi nHdopManud HM3BJIEKAETCS HeENo-
CPEICTBEHHO M3 MeTaJaHHbIX.

3akaouyenue

Kaxxnaa noBast Bepcusi NX mpejnara-
eT HEMAJIO MHCTPYMEHTOB /IJIsI CAMBIX pas3-
JMYHBIX TEXHOJOTUYECKUX TMPOIECCOB U
oTpacJieil TPOMBINIJIEHHOCTH.

OudeBu/IHO, 4YTO TIpU pa3paboTKe Bep-
cun NX 12 yuuTbIBajcsi pocT MpUMEHEHUS
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AJIUTUBHBIX TEXHOJIOTHH, KOTOPbIE BbI3bIBa-
10T Gousibiioii nHTepec (a HepeaKo W cpasy

¢ 3D-modenuposanuem demaieti u mpaccuposox mpyoonpoeodos BHEAPSIOTCS) BO MHOTHX OTPACJSX, TIPUYEM,

[ tex, KTo He paboTaeT B TPOMDIIIJIEHHOC-
TH, NOSACHUM, 4TO cokpamenuem P&ID (Piping
and Instrumentation Design — TpoeKTUpPOBaHUE
Tpy6HOIl O06GBSI3KM ¥ KOHTDPOJbBHO-U3MEPHUTETbHOI
anmaparypbl) 0o603HayaeTcst Mmporecc paspaboTKu
Tpy6ONPOBOIOB, 3aMOPHO-KJATIAHHON apMaTypbl U
U3MEPUTEJIbHBIX MPUOOPOB. JTOT Ipollecc HeoOXo-
IUM B CaMBIX Pa3HbIX OTPACIAX: CYAOCTPOEHUE,
MaIlTUHOCTPOEHUE U TP.

Nucrtpymentor NX, B OCHOBHOM, ODHUEHTHPO-
BaHbl UMEHHO HAa CYJOCTPOEHHUE, HO BIIOJHE MOTYT
MPUMEHSITHCS M B APYTUX OTPACIIX.

CHavaJjia CTPOUTCS IJIOCKAs CXeMa 3JIEMEHTOB CHC-
TEeMBI U CBg3ell MeXJy HUMH. B KOMIIIEKT TOCTaBKU
NX Bxoaut psa O6uGJUOTEK, COJAEPKANIUX OOUINp-
HBIIl HAOOp “MHTEJJIEKTyaJbHBIX” NaHHBIX. Pasyme-
€TCsl, MOJKHO CO3/1aBaTh M COOCTBEHHbIE GMOJINOTEKH,
MpPUYeM 3TO JOCTATOYHO MpocTas 3ajavya. PazMenaem
9JIEMEHTBI U HAYMHAEM UX COEUHSITD, H06ABJISS BXO-
JIbI, BBIXO/IbI, IEPEXOBI U COEIMHEHNUS.

[Tonyuyennasi cxema SBJSETCS OCHOBOH AJsI TIO-
CTPOEHUsST TPeXMepHOW KOoMIOHOBKH. /[lyis aTOro B
COCTaB CHCTEMBI BKJIOYeHBl 3D-6ubamoTexu, CBI-
3aHHBIE C dJeMeHTaMu cXeM. Eciaum 6u6anoTedHbIe

0cOGEHHO WHTEHCUBHO 3TOT TPOILECC HUJET
Kak pa3 TaM, rge no3unun NX CUJIbHBI — 3TO aBUa-
IINOHHO-KOCMHMYECKAsT U aBTOMOOUJIbHAS TIPOMBIIILJIEH-
HOCTb, ITPOM3BO/ICTBO MEAMIIMHCKON TEXHUKHU.

Pan BakHBIX M3MEHEHUN BHECEH B WHCTPYMEH-
Tbl ru6puAHOTO MojeaupoBanusi. [losBuianuch BO3-
MOKHOCTH paGOThl C CeT4YaTroil reoMeTpueil, KOTO-
pble 0 JIOCTOMHCTBY OIIEHUT 3HAUUTEJbHAS J0J
nosb3oBareseilt NX. ITo ke OTHOCUTCS U K MOJLYJIIO
NX Animation Designer. MHue oco6eHHO HPaBUTCS
TO, YTO OH paboTaeT HE3ABUCUMO OT CBs3eil, HaJO-
JKEHHBIX Ha JeTaju B c6OpKe.

Kpome Ttoro, mnosBusuch HOBOBBEAECHUS, IIpel-
CTaBJAIONINE WHTEPEeC AJs OTAEJbHBIX OTpacJei:
MHCTPYMEHTBI MPOEKTUPOBAHUS TPYOOIPOBOIOB U
KOHTPOJIbHO-U3MEPUTEJbHON amnnapaTypbl, a TaKkke
cpelcTBa MHTErpaluyl MeXaHMYECKUX U 3JIeKTPH-
YECKMX/3JeKTPOHHBIX CHCTEM Ha OCHOBE pellleHM
npuobperennoit komnanuu Mentor. O4eBUIHO, YTO
paspaboTuuKy TMJIAHUPYIOT HUHTEerpupoBatb NX c
JPYTUMHU TEXHOJOTUSAMU U TPOAYKTAMHU, HUMEIOINU-
mucs B noptdesne Siemens, 1 UMEHHO 3TOTO OXKU-
JaI0T 3aKa3YMKU.

Bepcuss NX 712, HeCOMHEHHO, TIOHPABUTCS HbI-
HEIIHUM I0Jib30BaressaM cucteMbl. Cieyer oTMe-

TUTH, YTO B HEH TOSIBUJINUCH a6GCOJIOTHO

SIEMENS Do

HOBbIE MHCTPYMEHTBI, a BO3MOXXHOCTH pa-
Hee MMEBIIMXCS PACHIMPEHBl — B IOJHOM
COOTBETCTBUU C MOXKEJAHUAMHU II0Jb30Ba-
TeJen.

NX — orpomuas cucrteMma, pemaiomas
caMble pasHble 3a/laudl KOHCTPYKTOPCKO-
“EET) TeXHOJIOTMYECKOro XapakTepa: OT 3CKHU3-
Horo (Ha ypoOBHE KaK 5CTETHKH, TakK U
MEXaHUKN) 10 TEXHUYECKOTO MPOEKTUPO-
BaHus u, pasymeercss (06 5TOM B CTaTbsX
He CKasaHo), pa3paGOTKU TEeXHOJOTHYeC-
kux mnpoieccoB. Boamoxxknoctu NX yike
HACTOJBKO HIMPOKH, YTO KaKUX-TO IIPO-
PBIBHBIX MHHOBAIMIl OXUAATb CJIOXKHO.
Tem ne menee, Bepcus NX 12 pnokasauna,
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4YTO BCerjga MOKHO HallTH NMHHOBaIITMOHHbIE

MOAX0JbI K paboTre. &
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