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[naBa 12

KonunpoBaHue dnemeHtoB: Onepaunn MaccuBa n

KonnpoBaHusa

B amol anaee Bbl usydume, kak konupoeamsb 3siemeHmbi 8 Pro/ENGINEER. lpu co30aHuu cnoXHbIX
demanet u c60pok, yacmo eo3HUKaem rnompebHocmsb 8 rnoJslydeHuu konul. HazHavyeHue
KOHCMPYKUUU 8 3mux cjly4Yasix cocmoum e onpedesieHuU uéeHmuYHbIX 3JIeMeHmoe usu demarned,
Komopsbie 6y0ym pasmeuw,eHbl 8 pa3HbIX Mecmax 00HOU U mol e modenu.

LUenn
B aTon rnaee Bbl nsyuure:
e pgBa cnocoba konmpoBaHusa anemeHToB: Maccus 1 Konus.
¢ Pasnuuuna mexgy PasmepHsim MaccnBom n Maccmnsom ¢ [NpuBA3KON.

¢  WNayuute Tpu pasnuyHble onumnmn maccusa: OgHopoaHbin (ldentical), MNepemerHbin (Varying) u
OcHosHow (General).

e YKaxeTe pasfnuyHble onuuM pasmeLLeHUst ons Kornmm anemMeHTa.

* YcTaHoBWTE 3aBUCUMOCTM MeXAY PasnnYHbIMK KONMUSIMU SreMeHTa.
*  Vcnonb3syeTe pasnnyHble MeToAbl KONMMPOBaHMSI.

*  BblbepeTe konupyemble 3NIEMEHTDI.

*  YKaxeTe 3aBUCUMOCTU ANt KONUPYEMbIX 3NIEMEHTOB.

*  WUcnonbayete onuuio Transform ansa KoNMpoBaHWsi MOBEPXHOCTEN 1 OMOPHbIX KPUBbIX.

Co3paHne MaccuBoB

MaccuBbl MCnonb3yTes AN CO3[aHNs MHOrOKpaTHbIX BXOXAEHUI (instances) oTAenbHOro anemeHTa.
McxoaHbi anemMeHT, Ha KOTopoM Ga3npyeTcs MaccyB, Ha3biBaeTcs "BedyLum arneMeHToM maccuea (pattern
leader)". CywecTBytoT ABa cnocoba onpeaeneHns MacCUBOB:

*  BbINOSHUTL NpUpaLLeHMe pa3mMepoB BeAyLLero afieMeHTa maccuea.
*  MpVBSI3aTbCH K CYLLECTBYIOLLEMY MaCCHBY.

Ecnun 3HayeHune pa3mepoB He yBeNIn4nBaeTcd, CucteMma HasHa4aeT 3Ha4eHne pasmepoB BeayLero
anemMeHTa MaccmBa BCEM BXOXOAEHNAM B MaCcCUBeE.

lpeumywiecmea Maccueos
MeTOLI, co3gaHusa KOMUn 3NTIEMEHTOB nyTeMm pa3MHOXXeHUs 8 Mmaccuee NMeeT MHOIo NpenmMyLLecTB:
° MaccCuB CTaHOBUTCA OTAESIbHbIM 3J1TEMEHTOM

»  Maccus sBnsieTcs napameTpuyeckM. NosToMy MOXHO U3MEHSTb NapaMeTpbl MaccuBa W BbIMOMHATL
pereHepauumio.
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. an N3MEHEHNN reoMeTpunn BeayLlero anemMmeHTa Mmaccmea cucCtemMa asBToMaTn4eCckm obHoBNAET BECb
MaccuB.

¢ Cuctema aBTOMaTU4ECKN rpynnupyeT BMecTe BCe 0ObEKThI, MPpUHaAnexallime maccusy, B Aepese
mMozenu ansa obnerdyeHuns Boibopa.

Tunbl Maccueos

Pa3mepHble MaccuBbl

B pasmepHOM MaccuBe BbINOMHAETCSA NpupalleHne 3HaueHnn CyLLIECTBYIOLLNX pasMepoB BeayLlero
aMemMeHTa B 0OHOM WMWY ABYX HanpaBneHuax Ana onpeaeneHns BXoxaeHun maceusa. Ecnm ucnonb3syetcst
BTOpOe HanpasfeHne, CUCTeMa BbINOSHAET NpupalleHne Ons BCeX BXOXOEHWIN, CO3AaHHbIX B MEPBOM
HanpaBneHuu, 3aTeM, BO BTOPOM HamnpaseHnu.

Maccussbli ¢ lNpuBsaskon

B cny4ae npuBA3KnU, MacCuB CCblJTaeTCA Ha CyLLI,eCTByPOLLI,Mﬁ MaccuB AnAa onpeaeneHnda MectonosioxXeHna
HOBbIX BXOXAEHUN. DTOT TUM Maccmea OOCTYNeH TONbKOo, ecnun Be/J,yLLI,I/IIZ ANeMeHT HOBOro MmaccumBa npuBA3aH
K BegyLlemMy anieMeHTy CylecTByLlero Mmaccumea. 10T npumMep nokasaH Ha crneayrLwiemM pucyHke.

O6paTtuTe BHMMaHue:

B otnunuue ot pa3MepHOro Maccmea, cuctemMa He co3gaeT napamMmeTpbl KoJin4ecTBa BXOXOEHUN Unu
3Ha4YeHUn npupalieHna B MmaccuBe C ﬂpI/lBﬂ3KOI7I. OH nony4vaert 3Ty VIH(bOpMaLI,I/IPO 13 maccumBea, Ha KOTOprI7I OH
ccbinaetcd. Maccus ¢ I'Ipl/lBﬂSKOVI aBTOMaTM4yeckn oOHoBMsIeTCH npun "SMeHeHnn maccumea, Ha KOTOprI7I OH
CCbllaeTca.

haccHE © NpHEAZKON f - = =

FEHKOEKHK DE‘BW—?@{#@ @@ . llf;)}

[ ) f:/'
Relelclen)

Y
PucyHok 1: MaccuvB ¢ npnBs3kon

Onuyuu Maccuea

*  CywecTtBytoT Tpu onuun cosgaHmsa maccusa: OgHopogHein (Identical), MepemenHbin (Varying) n
OcHosHon (General).

OaAHOpoAHE K

Mepat eHHE M

OcHOE HOR

PucyHok 2: Onumm MaccuBa
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Pro/ENGINEER HaknagbiBaeT HekoTOpble OrpaHMyeHus B 3aBUCUMOCTM OT TMNa MacCcuBa; 9T OrpaHUyYeHus
nepeyvncneHsl B cnegytoulen Tabnmue.

Tabnuua 1: OrpaHnyeHns MaccuBa

N3meHeHne Bo3moXxHoCTb
Onuuu maccuBa CKopoCTb pereHepauum M .
BXOXAEHUN nepece4YeHusi BXOXAEHUN
OpHopoaHbIv Bbicokas Het Het
lMepeMeHHbIN CpegHsis Ja Het
OcHoBHoOM Huakas Da Ja

I Il 111

PucyHok 3: lNapameTtpbl MaccuBa
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PucyHok 4: lMapameTpbl Maccusa

Meper it Nepesi
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PucyHok 5: Maccus B [1Byx HanpaBneHusix
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PucyHok 6: Maccus B [IByx HanpaBneHusx

Cos3aaHue KpyroBbix MaccuBoB

Onsa cospaHns Kpye208020 MmaccuBa OTBepCTVIIZ, HeOOXOAMMO BbINOMHUTL npupawieHua yrnosoro pasmepa,
ncnonb3yqa pagnanbHoe pas3MmelleHne. OpHako, ons 3CKU3HOro arnemeHTa (TVII'Ia BblAaBlnnBaHUA, Bblpe3a Unum

pebpa), crieayeT co3aTb BHYTPEHHIOK OMOPHYHO MIIOCKOCTb MO, YIIOM.
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PucyHok 7: Kpyroson Maccue 3ckuaHoro dnemeHTa
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PucyHok 8: Kpyroson MaccuB OckusHoro 3nemeHTa
O6paTnuTe BHMMaHue:

He ncnonb3yiiTe 3CK13HYI0 OCEBYIO NUHMIO A1 CO3AaHNSA YrIOBOro pasmepa. AckuaHast oceBast MIMHUA He
MMEET CBSI3aHHOIO C HeWt HamnpasneHus U pesynbTaTbl MaccuBa MOryT BbITb He Mpeackasyembi.

KonnpoBaHune dnemeHToB

lMocne co3gaHusa anemeHTa, 3a4vacTyro bonee 3(b(beKTVIBHO ncnonb3oBaTb €ro NoOBTOPHO, YEM CcO3aaBaTb
3aHOBO. KOHVIpOBaHI/Ie - Sd)(beKTMBHbIVI MeTOod MHOrokpaTtHoro ,El,y6J'IV|pOBaHI/IFI 3MIEMEHTOB. ONEMEHT
KOI'IMpOBaHI/IFI NO3BOJIAET CO3aBaTb HOBbl€ 3JIEMEHTbI, KOMMpy4 CyllecTBylolmne arneMeHTbl B HOBOE
MecTononoxeHne. Heobxogmmo onpeaennTtb MecTonosioXeHne Konuu, Bbl6paTb KOMnpyemble 311eMEHTbI U,
3aTteMm, YyCTaHOBUTb anI/I6yT 3aBUCUMOCTU NN HE3ABNUCUMOCTU pa3MepoB CKOMMPOBAHHOIO afieMeHTa.

OnpedeneHue MecmononoxeHusi KonupoeaHus

[nsi BeIGOpa MecmononoxeHus KONWK, WENKHUTE NO O4HOW 13 crieayowmx onuuin B meHio COPY
FEATURE:

* New Refs — ykasbiBaeT HOBble NpMBA3KKN arieMeHTa. MOXXHO COXpaHUTb KaXayto NPUBS3KY UK
ykasaTtb gpyryto (alternate).

¢ Same Refs — coxpaHsieT cyLlecTByOLLME NPUBA3KN ANEMEHTA.

e Mirror — 3epkanbHO 0TOGpaXkaeT aNeMeHT OTHOCUTENbHO MaHapHOW NOBEPXHOCTU UMY ONMOPHOMN
MOCKOCTW.

. Move — YKa3blBaeT NnoBOpOT n/vnn nepeHoc.
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D e
MemoOds! KonupoeaHus

OnNeMeHT MOXHO KOMMPOBATL MyTeM onpeaerieHnsl HOBbIX MPUBSA30K, UCTIONb3Ys TE XKe NMPUBSA3KMU, NyTEM
3epKasibHOro 0TOGpaXKeHus 1 nepemelLeHus. Micnonb3ys nioGoi U3 3TMX MeToAoB, MOXXHO ONpeaenuTb,
[OJDKHbI NIX KOMUSI U UICXOAHBIE 3NEMEHTbI UCNOMb30BaTh OANHAKOBLIE pa3Mepbl.

KonupoBaHue lNMyTtem lNMepeHoca u BpaweHus AnemeHTOB

Mpu KONMMPOBaHUM 3IEMEHTa MyTeM ero nepeHoca Uy BpalleHusi, Heo6XoaMMOo onpeaenuTb NPUBS3KY Aris
HanpaBreHusi nepeHoca Ny BpallleHWsl: HopMarib K MOCKOCTU; MPSMYIO KPUBYH, KPOMKY UMK OCb; UMK
cucTemy KoopamHar.
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CTpenka Nokase EIET MONOEMT &0 EHOE
HENPEENEHWE BRELEH A,
HEM ARy A NPEEMA S NEEE0H BykK

PucyHok 9: [NoBopoT

OnpedeneHue 3asucumocmeli CKonupoeaHHbIX drieMeHmMos

ypOBHeM Ha3Ha4YeHunaA KOHCTPYKUUK, BOMNsowaemMoro B Mogenn MOXHO ynpaBenAaTb, Aellad CKONMUMpoBaHHbIE
ANIEMEeHTbl 3aBUCUMbIMU UM HE3ABUCUMbIMW.

* Independent (He3aBNCUMBIN) — cUCTEMA Ha3HAYaEeT KaX4OMy CKONMMPOBaHHOMY 3MIEMEHTY
COBCTBEHHbIE pa3Mepbl, KOTOPbIE MOXHO U3MEHATb 6e3 BO3AencTBMs Ha opuriHar. AHanornmyHo,
nobble M3MEHEHUS, BbINOMHEHHbIE B OPUrMHarne, He BWSIOT Ha KOMWHO.

OGpaTute BHUMaHMe:

[Npn KoNMpoBaHUKW anemMeHTa U3 Apyro Mogenu unm Bepcun, CMCTemMa aBToMaTUYeCKU genaeT reoMeTpuio
HEe3aBUCUMOWN.
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PucyHok 10: Hezasucumslie Konuu

» Dependent (3aB1CKUMbIN) — Bce pa3Mepbl, KOTOpbIE He ObIN U3MEHEHHBIMM Ha MOMEHT CO34aHUs
KOMUK, CTAHOBATCS 3aBUCALLMMM OT UCXOAHOro aneMeHTa. B aTom npumepe, ABa pasmepa,
yKasaHHble NpW co34aHnum Komnuu, SBNS0TCA He3aBUCUMbIMU. I3MeHeHMe 0HOTO M3 HUX Ha BTOPOM
pebpe Bo3OeNCTBYET TONbKO Ha BTOpoe pebpo. [pyrue pa3mepbl 3aBUCMMbI U USMEHEHWE KX
3HauYeHuii Bo34elCcTBYyeT Ha oba pebpa.
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PucyHok 11: 3aBucumsle Konuu
Coser:
Mpn cosgaHmm 3aBUCMMON KOMWK, 3TY 3aBUCMMOCTb MOXXHO pasopBaTb, Ucnosnb3ya onuunto Make Indep B
meHio MODIFY. HesaBucnmbiMM MOXHO AenaTtb OTAENbHbIE pa3Mepbl UM BCE CEYEHNE.
Bbi6op 3nemenmoe dnsi KonupoeaHus

[nsi BoiGOpa aNeMeHTOB A5 KONMUPOBaHKWS, BbIOepuTe ogHy M3 criegyowmnx onuun B meHto COPY
FEATURE:

e Click — BbibupaeT konnpyemble 3NeMeHThbl B TEKYLLE MOgENW.

e All Feat — BbIOMpaeT BCce anemeHThbl B TeKyLLen Mogenu. 3T1a onuusi JOCTyNHa npu Bbibope onuui
Mirror unn Move.

e FromDifModel — BbiGMpaeT konnpyemble aneMeHThbl U3 Apyro Mmodenu. Ata onuums 4OCTyrnHa npu
Bbli6ope onunn New Refs.

e FromDifVers — BbIOrpaeT KonupyeMble afieMeHTbI U3 APYro BEPCUM TEKYLLIEN MOAENM (Hanpumep,
13 xxxx.prt.3, ecnu TekyLlen aBnseTcs Mogesnb xXxxx.prt.5). 3ta onuua goctynHa npuv Beibope onumn
New Refs unu Same Refs.

OnpedeneHue Onyuti 3asucumocmu

[na Toro, 4ToGbl pasmepbl CKOMMPOBAHHOIO 3NeMeHTa ObINn HE3aBUCUMbI OT UX POAUTENBCKMX pasMepos,
ucnons3yinte onuuio Independent. Konuu, cosgaHHble ¢ ncnonb3oBaHuem onunii FromDifModel n
FromDifVers aBTomatnyeckn CTaHOBATCA HE3aBUCUMbIMU.

[nga ykasaHusi TOro, KOTopble pa3mepbl CKONMMPOBAHHbLIX 3N1IEMEHTOB (HE M3MEHEHHbIE) JOIMKHbI 3aBUCETb OT
3HayYeHUn pa3MepoB POAMTENBCKUX ANIEMEHTOB, LWenkHuTe no onumn Dependent. [Npu co3gaHum 3aBucrMmonm
KOMMK, MOXXHO CAenaTb BCE CEYEHMNE UK OTAENbHbIE pa3Mepbl He3aBMCMMbIMK NyTem Bbibopa Modify 1
Make Indep.

CoBerT:

Mpu ncnonbsosaHum onumm Mirror Geom BmecTo Copy, MOXHO 3epkanibHO OTobpaxaTb reoOMeTpuo BCEN
MOOEeN OTHOCUTESNBHO MITOCKOCTM 6e3 co3gaHns HOBbIX anemeHToB. Cuctema gobasnsieT npusasky Merge B
aepese mofenw.
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Mepen oNepaMad KonKM poEaHKM A
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PucyHok 12: BxoxaeHua 3nemeHTta KonnposaHus

JTabopaTtopHbIn MNMpakTUKym

Uenb

lMocne 3aeepweHust 3mol memMbl He06xoduMo Hay4Yumbcsi co30asamb 6a3oebie Pa3mepHbie
Maccuesbl, Maccuenl c lNpuesizkoli u lMoeopomHbie Maccuebl 3CKU3HbIX 351eMeHmos. Heo6xodumo
makixe Hay4umhbCsi Konupoeamsa 3/7IeMeHmbl U demaru, ucnosib3ysi AnieMmeHmbl KONuUpPoeaHusi.

MeTop

. B YHpamHeva 1 6yp,eT co3aaH paameprlﬁ MaccuB. [na OOCTMXEHNS KOHEYHOTO pesynbTaTta 6YD,8T
pa3MHOXeH Bblpe3 K, 3aTeM, USMEeHEH Yyros nasa.

* B YnpaxHeHnn 2 n 3 6ygeT cosgaH MaccyB C NPUBS3KON N KPYroBON MacCuMB COOTBETCTBEHHO.

* B YnpaxHeHnun 4 Hag mogenbto 6ygeT BbinonHeHa paboTta ¢ ucnonb3oBaHMeMm JnemeHTa
KOMMPOBaHWUS U OMNUMI 3epKarnbHOro 0TOBpaXKeHUs reoMeTpun.

. B yﬂpa)KHeHMM 5 6yp,eT CO3aHO MOHTaXHO€e YLIKO Ha HanpassdwemM sany pyneBO|7| KOJIOHKM C
McnoNb3oBaHMEM pPasINYHbIX onuumn KONMnpoBaHUA.

UHCTpyMEHTbI

MUKTOrPAMMA ONUCAHVE

s OTobpaxeHne CKpbITbIX JIMHWUIA
f:iﬁ OnopHas nnockocTb

r;: OnopHas ocb
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YINIPAXXHEHME 1: Co30daHue u U3meHeHue Pasmepoe Maccuea
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PucyHok 13: PasmepHbin Maccus Beipesa

3apayva 1. OTKpbITb CYLLECTBYIOLLYIO AeTanb, KoTopasa OyaeT ncnonb3oBaHa Ansi co3gaHus Maccuea.
|
1. WenkHnte no & otkponte DIM_PATTERN.PRT.

2. UlenkHute no [CkpbiTasa nuHusl.

3apava 2. Co3gaHve nepemMeHHOro Maccuea Bbipesa.
1. WenkHute no Feature > Pattern n BbibepuTe Bbipes.
2. WenkHuTe no Varying > Done.

3. BbibepuTe pa3mep 10 B Bbipese.

4. B oTBeT Ha 3anpoc BeBeanTe [4] B kKa4ecTBe 3HaYeHNs NpupaLLeHnsa Mexay KOMMNoOHeHTaMn maccumea u
HaxxmuTe <ENTER>.

5. lWenkHute no Done B meHto EXIT.
6. BeeauTe [12] B Ka4ecTBe KONMMYECTBA BXOXAEHMI B 9TOM HanpasneHun n Haxmute <ENTER>.

7. WenkHuTte no Done B meHto EXIT ewe pas.

PucyHok 14 NepemeHHbIi Maccus
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3apgava 3. MiameHWTb yron BeayLero afieMeHTa, YTobbl MU3MEeHWUTb Yrof BCEro Maccuea.

1
3

. WenkHute no Modify. YkaxunTte Bbipe3. BoioepuTe pasmep 45° n sBegute [-45] B kayecTBe HOBOIO
HayeHus, HaxmnTe <ENTER>.

2. PereHepupyinte mogenb.

3. CoxpaHuTte Mofgernb 1 COTpUTE ee N3 onepaTMBHON NaMsTU.

YIIPAXXHEHME 2: Co3daHue Maccuea c lNpuesizkol
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PucyHok 15: Maccus ¢ nprBsaskon

3apava 1. Hauatb cosgaHue maccmBa C NPUBSA3KON.

1

. OTKpoiiTe dhaiin REF_PATTERN.PRT.

3apgava 2. Co3gavite ogHOPOAHbBIA MacCcuB OTBEPCTUIM B OBYX HaMNpaBliEHUsIX.

1
2
3
4
5
6

7

. WenkHute no Feature > Pattern n BbiGepute otBepcTME.

. WenkHute Identical > Done.

. BblibepuTte pasmep 20, BBeanTe [20] B ka4yecTBe HOBOro 3HadeHust U Haxmute <ENTER>
. WenkHuTte no Done B meHto EXIT.

. BBegute [3] B kKayecTBe 00LLErO KONMYECTBA BXOXAEHUN.

. Tenepsb BbiGepuTe pasmep 10, BBeanTe [20] n HaxmnTe <ENTER>.

. Tak kaK 3T0 - eQMHCTBEHHbIN pa3mep, KOTOpbI ByaeT yBennyeH BoO BTOPOM HanpaBeHuu, LWEenkHUTE Mo

Done B meHto EXIT.

8

. BBegute [2] B kKayecTBe 00LLErO KONMMYECTBA BXOXAEHUIA B 3TOM HanpasreHuu.

PucyHok 16: OgHopogHbin Maccue Oteepctun B [1Byx HanpaBneHusix
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3apaua 3. Co3gartb KBagpaTHbIN Bbipe3 Ha BeOyLLEM 3rIeEMEeHTE MaccmBa, YToObl MOXHO ObINO co3aaTth
MacCuB C MPUBSI3KON.

1. WenkHute no Insert > Cut > Extrude.

2. WenkHuTte no One Side > Done.

3. BbibepuTe BEPXHIOI MOBEPXHOCTb BblAABMMBAHUSA B KA4ECTBE 3CKM3HOMN MAOCKOCTW.
4. WenkHute no OK B meHto DIRECTION.

5. WenkHute no Default ansa opmneHtauun.

6. Ypanute Tekywime npueasku B guanorosom okHe REFERENCE.

7. Ykaxute ocb A_1 B Ka4ecTBe MpuUBSA3KN.

3apava 4. Co3gaTtb 9CKN3 CeYeHUs, NOKa3aHHbIN Ha CNeayoLLEM PUCYHKE.

1. PaboTa BbINONHAETCS Ha NokasaHHOM BeyLiem anemMmeHTe, 4YTOObI NO3Xe OH MOr AENCTBOBATbL B KAYECTBE
anemMeHTa NpunBA3KN.

2. HapucyiiTe BepTUKarnbHble U FOPU30HTambHblE OCEBbIE NTMHUM, NpoXoasLune Yepes ocb A_1.

3. Coenawite ackus kBagpara, LEHTPUPOBAHHOM MO OTHOLLEHMIO K ocn A_1. Heob6xogmMmo ycTaHoBUTb
3aBMCUMOCTM PaBHOW OJIMHbBI NIMHAM U CUMMETPUMN.
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PucyHok 17: Ceuennve ans Nasa

4. NameHute winpmnHy Ha 10MM. Mogens pereHeprpyeTcsi aBTOMaTUYECKN.

5. lenkHnTe no v ONs Bbixoda U3 ackusa.

6. YaanuTe matepuan BHyTpb Bblpe3a.

7. WenkHuTe no Blind > Done. Beeaunte [2.5] B none rnybuHbl.
8. 3aBeplumnte paboty Hag anemeHToMm. LLlenkHute no OK.
3apava 5. Co3gaTb MaccumB € NPUBA3KON drieMeHTa Bblipesa.

1. WenkHute no View > Model Tree. LLlenkHnTe npaBon kHonkow Mbiwn no Cut id 1205 n BuibepuTte Pattern
B BbINagaloLLeM MeHHO.

2. 3apaviTe maccus, UCNONb3yst NPUBSA3KY K Beaylemy anemeHTy. LenkHute no Ref Pattern > Done.

3. CoxpaHuTe geTanb U coTpuTe ee U3 onepaTUBHOM NaMATH.
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YINPAXXHEHUE 3: Co3daHue Kpyzoebix Maccueoe 3cKu3HbIx dnemMeHmos

3apava 1. HauaTb co3gaHue KpyroBoro Maccusa.

1. WenkHuTe no File > Open > Project 1 otkponte BLOWER.PRT.

'
2. WenkHnte no £d [onopHast MNOcKoCTh] v Mo '+ [ornopHas ocb] ANs 0TOBPaXKEHUs! ONOPHbLIX MIOCKOCTEN U
ocen.

oy
PucyHok 18: OcHoBaHne BeHTunsatopa c NokasaHHbIM1 Pasmepamu

3apava 2. Cosatb ropusoHTanbHyo / BEpTUKanbHY NAOCKOCTb NPUBA3KM A5 9CKM3a C acCOLMaTMUBHbBIM

yrrnom.

1. WenkHuTe no Insert > Protrusion > Extrude.

2. Wenknute no One Side > Done.

3. BbiOEepuTE BEPXHIOK NOBEPXHOCTL AUCKA B KAYECTBE 3CKU3HOM MITOCKOCTU 4SS NTONATOK BEHTUNATOpA.

4. WenkHnte no OK, 4TOGbI NPUHATL HaNpaBeHNE MO YMOSYaHMIO.

5. WenkHuTe no Bottom B meHtio SKET VIEW.

6. WenkHute no Make Datum B meHio SETUP PLANE.

7. WenkHnute no Through; 3atem Query Sel u BbibepuTe ocb A_1.

8. WenkHuTe no Angle, 3atem BbiGepute DTM3 n wenkHute no Done.

9. WenkHute no Enter Value n Beegute [30].

10. YKaxuTe B Ka4ecTBe NPUBA3OK BHELLHIOW KPOMKY KPYrrioro BblAaBNMBaHUS U TONBKO YTO CO3[aHHbIN

ONOpHbIV anemMeHT. OnemeHTbl DTM3 nnn DTM1 He gormxkHbI 6bITb BbIGpaHbl B Ka4eCTBE NPUBS30K.

11. BbINOMHMTE 3CKM3 CEYEHNS KaK MOKa3aHO Ha CreayloLweM pUcyHke. YoeauTech, YTO HUXKHSSA

NPsSIMONIMHENHAA KpOMKa MMEET 3aBUCUMOCTb NEPNEHANKYISAPHOCTU K BHELLHEN KPOMKE BblAaBMNMBAHWS.

Vi ute OnopHE I
ANeM eHT ANA
FOpMFOHT 2NEHOM

NPHEAZKH

CaeHme

PucyHok 19: 3ckn3 Ceyenuns
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[ns obrneryeHns Npu co3aaHnmM acknaa, criefyeT BbINOMHUTL €ro 3aBefoMo GOrbLIMM, 3aTEM U3MEHUTb
pasmepbl COOTBETCTBYHOLLMM 06Pa3oM.

12. BbinonHuTte cxemy obpasmepuBaHusi, Kak NokasaHo. Beegute [73.5] B kadecTBe rnyOuHbI BblAaBNMBAHWS.

i fr'
l - .00 /
¥ H !
Coa /
£ T

PucyHok 20: Sckus JlonaTkm BeHtungartopa

3apaua 3. CKOI'IVIpOBaTI: ANieMeHT BblaBliMBaHUA NoNaTkM B OOHOM Hanpas1ieHUU, NCMNOJb3yA nepemeHan?l
MaccuB.

. WenkHuTe no Pattern n ykaxxkute aneMeHT BblAaBNMBaHWS NonaTku.
. WenkHuTte no Modify > Done.

. BbibepuTte pasmep 30.

. He 3agaBanite npupalyeHunin octanbHbix pasmepos. LenkHute no Done.

1
2
3
4. BeeguTe [60] B kKayecTBe 3Ha4YeHus npupaweHms n Haxmute <ENTER>.
5
6. BBeguTe [6] B ka4eCcTBE KONMMYECTBA BXOXAEHMI MAacCuBa.

7

. He cosdasalime BxoxaeHnst BO BTOPOM HanpaeneHuun. LenkHmute no Done B meHto EXIT.

Wron M accHEs

- ..- s W H_.:"‘?\
. RENLL! ||:|:|_'.|'.ﬂ'f {h

Moo HE H wron

PucyHok 21: Maccus JlonaTok
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YIPAXXHEHWE 4: 9nemeHumsbi KonupoeaHusi

HowoHaA Mogene 3=E epLIEHHEA M 0 A NE

PucyHok 22: OnemeHTbl KonnposaHusi
3apaya 1. BeINonHUTL pereHepaumio CyLLeCTBYIOLLEN MOAENM 1 CKOMMPOBaTb HEKOTOPLIE SNEMEHTI.
1. OTtkponTe cpavin getann FEATURE_COPY_MIRROR.PRT.
2. NlameHuTe oTobpaXkeHWe Ha CKpbITble NUHUM.

3apaya 2. Konum MoXHO genaTtb 3aBUCUMbIMU UK He3aBUCUMbIMU. BeiGop BapraHTa 3aBUCUT OT
HasHa4eHus1 NPOEKTUPYEMON KOHCTPYKUMK. B gaHHOM npumMepe GydeT cosgaHa 3aBUCUMAst KOMUS HDKHETO
npaBoro nasa.

1. WenkHuTte no Feature > Copy.

2. Wenknnte no Same Refs.

3. WenkHuTte no Dependent > Done.

4. BblbepuTe nas. WWenkHnte no Done B meHio SELECT FEAT.

5. Boibepute nepekntoyatenu Dim 1 n Dim 3, cooTBeTCTBEHHO yron 45° n 65-atomoBbin pasmep. LenkHuTte
no Done.

6. Ans Dim 1 Beegute [0.00] n HaxxmuTe <ENTER>.

7. Ona Dim 3, seegute [410.00] n HaxxmuTe <ENTER>.

8. WenkHuTe no OK.

9. ABaxapl WwenkHuTe no Done ans Bo3BpaTa K MEHIO BEPXHErO YPOBHS.

3apgava 3. nOSKCI’IGpI/IMeHTVIpOBaTb C nsmeHeHneM pasmMepoB; 3ateM caenaTtb Konu, He3aBUCUMYIO OT
poanTenbCKoro nasa.

1. Wenknute no Modify n Beibepute poamTensckuii nas.
2. BblbepuTe pasmep 125.00, BBegute [75.00] B ka4yecTBe HOBOro 3Ha4YeHMS U BLINOMNHUTE pereHepaumio.
3. Bepnute gnuHy nasa k 125.00, kak onvcaHo B NpeAbigyLlem Lware.

4. UamenuTe yron 45° pogutensckoro nasa. Beegute [30.00]. O6patuTte BHMMaHUe Ha TO, YTO Yron Konuu He
N3MeHsIeTCs, MOTOMY YTO 3aBMCMMOCTb 3TOrO pasmepbl Obinia pasopBaHa Npu ero MU3MeHeHUW AN Co3aaHns
KOnuu.

5. ameHuTe yron poamMTensckoro nasa ansa coxpaHeHus 45°.
3apava 4. PasopBaTb 3aBMCMMOCTb MeXAY ABYMS Na3amu.

1. WenkHnte no Make Indep B meHio MODIFY.
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2. lWenkHute no Section B meHio MAKE INDEP.
3. BbiOepuTe konuto u wernkHute no Done Sel n Done.
4. Bce pa3mepbl KONuKU Tenepb He 3aBUCAT OT POANTENBLCKOro nasa.

3apava 5. CywiecTByeT BO3MOXXHOCTb BbINOMHUTE 3epKarbHYH KOMWUI0 BCEN MOAENN, UCMONb3ysi pa3nuyHbie
onuun. BeinonHuTe 3Ty onepauuio Ansa BCex afeMeHToB, ucrnonb3ys Copy.

1. WenkHute no Copy B MmeHio FEAT.
2. Wenknute no Mirror > All Feat > Independent B meHio COPY FEATURE; 3atem wenkHute no Done.
3. Bblbepute DTM1.

4. COXpaHl/ITe Moaernb U CoTpuTe ee N3 OﬂepaTMBHOIZ namMAaTn.

YINPAXXHEHUE 5: NlocmpoeHue Pyneeou KonoHku

_.-"r"- l] e,
"\-u-"_. B -
o —a ] T -
d o T .
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PucyHok 23: Hanpasnstowuin Ban Pyneson KonoHku

3apaua 1. Co3gaTtb KONUIO NepBOro yulka BHU3Y Bana nofd yrnom 90° no oTHoLLeHuo K nepsoMy. [ins atoro
NCMoNb3ynTe ONUMI0 NepeMeLLEHMS B OnepaLmnm KONMpoBaHWs.

1. Otkponte STEERING_COLUMN.PRT.

2. OTobpasnTe OcKn 1 OMOPHbLIE MAOCKOCTU, ECIIN OHU ELLE HE NOKA3aHbI.
3. WenkHuTte no Feature > Copy > Move > Select > Dependent > Done.

4. BbIbepuTe 9NEMEHTLI BblAaBNNBaHUSA, OCb, OTBEPCTUS U CKPYTTIEHME, KOTOPbIE COCTABMSOT NEPBOE YLLKO B
[epese mogenu; 3atem wenkHuTe no Done Sel > Done.

CKEpyrneHKe ’!'jK Bk 1IA3ENHE 3HKE

PucyHok 24: Konvpyemble 3nemMeHThbI

Ok M OTEEPCTHE

5. WenkHuTte no Translate.

al .
6. OTOGpa3nTe ONopHbIe NIIOCKOCTU £d n BblOepuTe onopHbIi anemeHT FRONT.

7. \ameHunTe HanpaBneHue CTpernku, YTobbl OHa ykasbiBana B COOTBETCTBYOLLEM HanpasneHuu. LenkHuTe
no OK.
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PucyHok 25: Npueasku ana NepeHoca
8. Beeaute [7.5] B Ka4ecTBe 3Ha4YeHUs nepeHoca.
9. WenkHuTe no Rotate > Crv/Edg/Axis.

i

10. BbIGepuTe ocb A1 B Ka4ecTBe NPUBA3KM NEPEMELLEHNS AS1A MOBOPOTA. (BKIIHOYMUTE | i, €CNM OCK He
oTobpaxatoTcs).

11. HanpaBbTe cTpenky, kak nokaszaHo Ha cnefytollem pucyHke. Beeaute [90] B kauyecTBe 3Ha4YeHUs
noeoporTa.
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PucyHok 26: HanpasneHue NoeopoTta
12. WenkHnte no Done Move ans 3aBepLUeHUs NepeMeLLEHNS.
13. QnemeHT nonHocTtblo onpegeneH. WenkHnte no OK.
3apava 2. 3epkanbHO 0TO6pa3nTe CKONMPOBAHHOE YLLIKO OTHOCUTENBHO ONopHOro anemenTa SIDE.
1. WenkHute no Feature > Copy > Mirror > Dependent > Done.
2. BbibepuTe ckonnpoBaHHoe ywko B [lepese mogenu. LenkHute no Done.
Ob6paTtute BHMMaHue:

nOCKOﬂbe cuctemMa pasMecTtuiia CKonmpoBaHHbIE 3J1IEMEHTbI YLLUKa B rpynne, nx MOXHo BbI6VIpaTb KaK
OTAENbHbIA 3fIEMEHT.

3. OTobpasunTe yLKo OTHOCMTENBHO OnopHow nnockoctn SIDE.

L YA
et AN Y

# N .-.-I

PucyHok 27: 3epkanbHas Konusa Yika
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3apaua 3. Cgenatb UCXOOHOE YLIKO Goree ANMHHBIM M YTONCTUTL ero Ans ynpodHeHus. Tak kak apyrve asa
yLLIKa ABMSATCA 3aBUCUMbIMU KOMUSIMU, Pa3opBUTE UX 3aBUCUMOCTb M CO3AaiTe TOJLLMHY, KoTopas
OTNMYaeTCs OT TOSLLMHbLI OpUrMHana.

1. WenkHute no Modify. BoiGepute BbigaBnmaHume (protrusion id 50) opurinHanbHOro yuuka.
2. NameHuTte anuny 2.00 Ha 3.00 n TonwmHy 0.25 Ha 0.375.
3. PereHepupyite mogernb.

4. ObpaTuTe BHMMaHUe, YTO [IBa CKONMUPOBAaHHbIX LKA Takke U3MEHUNU CBO TonwMHy. OQHako, ux anvHa
He M3meHunach. ATO NPOU3OLLIIO NOTOMY, YTO MPW KOMMPOBAaHWUM NEPBOrO YyilKa, eMy Bbina Ha3HadyeHa HoBas
ANWHa, KoTopas aBToMaTMYecku caenana AnMHHOBOW pasMep He3aBUCUMBbIM.

3apava 4. PaszopBaTb 3aBMCMMOCTb TOMWUHbBI MEXAY YLIKaMu.

1. Wenknute no Modify > Make Indep > Dimension. CHoBa BbiGepuTe BbigasnusaHue ID 50 n pasvep
TonwwuHbl 0.375.

2. Bbl6epI/ITe aneMeHTbl, YTobbl caenaTtb pa3mep He3aBUCUMbIM. O6paT|/|Te BHUMaHME Ha 2 NOACBEYEHHbIX
3aBNCUMbIX YLLKa.

3. BbibepuTe 06a ckonupoBaHHbIX ywika B mogenu. LenkHuTte no Done Sel > Done Sel.

4. N'ameHnTe OHO U3 CKOMMpoBaHHbLIX ywek. Beegute [0.125] B kavecTse TonwuHbl. BBegute [60] B
KayecTBe HOBOIO 3Ha4eHus Ans yrra nosopota B 90°; 3aTem BbINOMHUTE pereHepaumio.

5. CoxpaHuTe Moderb U COTPUTE ee 13 onepaTMBHON NaMATK.

PucyHok 28: 3aBepLueHHbI Hanpasnstowmin Ban Pynesoi KonoHku

Pe3ome

B sTom moayne, Bbl y3Hanu yTo:

e Onepauus KONMMPOBaHWA ABNAETCA BaXKHOW A1 COXPAHEHUS Ha3HAYeHM KOHCTPYKLUN 1
Pro/ENGINEER peanuayet a1y chyHkuuio nocpeactsom Maccusa 1 KonnposaHus.

e Maccusbl 6biBatoT AByx TMNOB: Pa3mepHbii Maccus n Maccus ¢ NMpuBaskon.

e CyuecTBytoT Tpu onumm maccusos: OgHopoaHblv (Identical), MNepemeHHbin (Varying) n OcHoBHOM
(General).

° B NOBOPOTHOM MaccuBse, Hanpumep oTBepCTUA: er'IOBOIZ pa3mMep OOoJKEeH ObITb yBenu4yeH c
ncnonb3oBaHWEM pagnanbHOro pacrnofioXeHusa.

¢ Mexay Konuamu snemeHToB MOryT ObiTb YCTaHOBMNEHbI 3aBUCKMMbIE U He3aBUCUMbIE OTHOLLEHMS.

«  Konusa yacti reomeTpum MoXeT ObITb CO34aHa ¢ UCronb3oBaHMeEM onepauuii MNepeHoca u
3epkanbHoro OTobpaxeHus.
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nasa 13

Co3paHue CO6opoK

B amowm ypoke Bbl Hay4umechk co30aeamb c60pKuU.

LUenn
B aTom moayne, Bbl HayunTecs:
e cosgaBaTb COOpKM.

e VI3meHATb cbopku.

Kpatkun O630p

[na cosgaHns cbopku, HEOBXOANMO COEQUHNTEL KOMMOHEHTHI (geTanwu), Bbionpas NOBEPXHOCTU U 3NIEMEHTHI.
CyLLEeCTBYHOT HECKONBKO MOMEHTOB MpY CO3AaHMn COOpKu:

. BCerga HaudnHanTe c6opKy ¢ 6a308020 KOMMNOHEHTA, KOMMNOHEHTA, KOTOprIZ O4YeHb HeXenaTtesribHO
yOanaTtb no3xe u3 C60pKVI.

e Cbopky uenecoobpasHo pa3bmeaTtb Ha NogcOopku (yanbl).
e HaumHanTte cobupatb y3en ¢ OnopHbIX NOCKOCTEN.

» [lob6aBnsunTte nepsyto AeTaslb UK y3en COrnacHO OMOPHbLIM 3fieMeHTaM No YMOMYaHuio cOOopKu.

PucyHok 1: OnopHele MNMnockoctu No ymonyaxHuio C6opku

Bexkmop, HopmanbHbil k [ToeepxHocmu

Bekmop, HopmaribHbIU K M08EPXHOCMU - MHUMbIN BEKTOP, KOTOPLIN ABNSIETCA NEPNEeHANKYNSPHBIM K
nosepxHoctn mogenu. Pro/ENGINEER pasnuyaeT noBepxHOCTV BHELLHEN 1 BHYTPEHHEN CTOPOHbI, KOTOpLIE
cofepxat TBepOOoTENbHbIX MOAENW.
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PucyHok 2: Bektopa, HopmaneHble k NMoBepxHocTu Mogenu

HanoxeHue 3aseucumocmeli Ha KomnoHeHmsi Jemanu

3aBNCMMOCTM pasMeLLLEHNS CO30at0T OTHOLLEHUS poanTenb / MOTOMOK Mexay cobpaHHbIMM KOMMNOHEHTaMU 1
HOBbIMU, [OGaBNSIEMbIMM KOMMNOHEHTaMK. Hke NpuMBEeAEH CrMCOK YacTo UCMONb3yeMbIX 3aBUCMMOCTEN:

Mate (ConpsikeHne) — BeKTOpbl, HopMaribHble K BbiGpaHHbIM MOBEPXHOCTAM, YKa3blBaloT B
NMPOTUBONMOJOXHbIX HANPaBNeHUsIX U CTAHOBATCS KoMiaHapHbIMU.

PucyHok 3: 3aBucumoctbe ConpspkeHns

Mate Offset (ConpsikeHune co cMeLleHMeM )— BEKTOPbI, HOpMarbHble K BbIOpPaHHbIM MOBEPXHOCTSIM,

YKa3blBalOT B MPOTUBONOJIOXKHbLIX HanpaBlieHNAX U CMeLLEeHbl Ha yKa3aHHOe oTpuuaTernibHoe Unmn
NONOXNTEJIbHOE pacCToAHNE.

CM sl eH1e

PucyHok 4: 3aBucumocTtb ConpsixeHus co CmelleHnem

Align (BbipaBHuBaHWe) — BEKTOpPbI, HOPMarbHbI€ K BbiBpaHHLIM MOBEPXHOCTAM, YKa3biBaloT B OAHOM
HanpaBneHWn 1 CTaHOBATCA KoMnaHapHbIMW. BelpaBHMBaHWe Takke genaeT ABe 0CM COOCHBIMM.

Ob6paTtute BHMMaHue:

Pro/ENGINEER He cBsi3blBaeT HanpaBneHue ¢ BbIpaBHUBaHMEM OCMW.
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PucyHok 5: 3aBucumocTs BeipaBHMBaHUS

Align Offset (BblpaBHMBaHMe CO CMELLEHNEM) — BEKTOPbI, HOPMaribHbIE K BbIOPaHHbIM MOBEPXHOCTAM,
yKasblBaloT B O4HOM HanpaBneHUn 1 CMeLLEeHbl Ha ykazaHHOE oTpuLlaTenbHOE UN NONOXUTENBbHOE

paccTodaHune.

I

Cw el=HKE

T

PucyHok 6: 3aBucumocTtb BeipaBHuBaHusa co CmelleHnem

PucyHok 7: cnonbayemsle MNpuesaskn ana OpneHTupyoLwmx 3aBucuMmocTem

Insert (BctaBka) — BbibpaHHble LunMHApUYecKMe NOBEPXHOCTM BpaLLEHUS] CTAHOBATCS COOCHBbIMU. JTH
NOBEPXHOCTN He 06A3aTeNbHO AOMKHbI NOMHLIMU UMIMHAPaMu Ha 360°, kak Noka3aHo Ha PUCYHKE HUXeE.
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"r”f‘f _____/
ld.ﬂ"\-..-'--.-ld.
-
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-
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NoEspxHOCTI
EPaLEHHA -~
e

PucyHok 8: 3aBncumoctb BeTaBku
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Pa3smeuwieHue KomnoHeHmoes

Bce 3aBucumMocTu, Tna mate, align, insert 1 coord syS, - 4OCTYNHbI B UHCTBEHHOM AMANOroBOM OKHE
pa3mMeLLeHNsl KOMMNOHEeHTOB. Kak nokasaHo B HUXKHEM PUCYHKe, 3TO No3BonseT adpdeKTUBHO NaHnpoBaThb
nocneaoBaTenbHOCTb pasmeLleHns.

Pcs ||

: ol
[¢]=[t] ¥|a
Comferer Askemans
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PucyHok 9: ViHTepdenc PasmelleHns KomnoHeHToB

B guanorosom okHe Component Placement (Pa3smelleHne KOMNOHEHTOB) AOCTYMHbI CrieayroLne 3N1eMeHTbl:

e CBOAHbIN CNUCOK COOPOYHBIX 3aBUCUMOCTEN, HaunHatrowmnes ¢ Automatic n Haxogawwmiics B
BblNagaroLLeM Crmcke.

* Knonka Flip ans nameHeHuns opyeHTaumm kommnoHeHTa Ha 180°.
*  Pepaktnpyemoe 3HayeHue OTCTyna B CNMUCKE 3aBUCUMOCTEN.
e MeHt0 nuKTOrpamMmm B BEpXHEW YacTu OAManoroBoro OkHa, KOTopoe No3BonseT:
—  KOHTpOnMpoBaTb, 6yaeT N HOBbLIV KOMMNOHEHT NOSABNATLCA B OkHe CHOPKM Unu B HOBOM OKHE.
— [lepeknoyatbeca Mexay onuuammn auanorosoro okHa Constraint Placement n Move.
-  ®ukcmpoBaTb KOMMOHEHT MUK pasMeLLaTb ero B MOSIOXKEHWUMN MO YMOMYaHWIO.
— BsaumopgencteoBaTb C BbI3OBOM KOMMOHEHTOB.

—  W3meHATb HacTpowiku.

KomnoHoeka He3zaeepweHHbIx KoMnoHeHmos

He3aBepLueHHblE KOMMOHEHTbI - T€ KOMMOHEHTbI, OPUEHTUPOBAHUE KOTOPbIX B COOPKE He 3aBepLUeHo. ATO
03HayvyaeT, 4YTO MMEITCH HEKOTOpas HeonpeaeneHHOCTb B pa3MeLLeHMM KOMMNOHEHTOB, KOTOPYIO
Pro/ENGINEER He moxeT paspewmnTb. OTa cuTyaums MOXeT ObiTb pa3peLleHa npu NOMOLLM KOMMOHOBKM
(packaging).

KomnoHoBka no3sonserT:
* po6aBnATb KOMMOHEHTLI B COOPKY 6€3 MONHOro nx onpeaeneHuns.

* [o6aBnATb KOMMOHEHTLI B COOPKY 6e3 onpeaeneHns nx UCTUHHOTO UMK OKOHYaTerNbHOro
MECTOMOOXEHNS.
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. Pe3epBMpOBaTb NPOCTPaHCTBO CGOpKM Ona KOMMNOHEeHTOB, KOTOpble 6y,lJ,yT nobaBneHbl No3xe.

MepeonpegeneHHble KOMNOHEHTDI

MNanuwHee oepaHudyeHue (over-constrain) KOMNOHeHTa 03HavaeT, YTo Obino aobaeneHo 6onbluee
KONMUYECTBO 3aBUCMMOCTEN, YEM 3TO HEOOXOAMMO Af1s1 BbIMNOIHEHWS TPEGOBAHMI HA3HAYEHMUS KOHCTPYKLIMK.

NameHeHne Coo0pok

Tak kak Pro/ENGINEER siBnsieTca accounaTMBHOWM NPOrpamMmmon, TO MOXHO M3MEHATb KOMIMOHEHTLI B y3ne B
npouecce paboTbl B cbopke. OgHako, cMCTEMa OrpaHNYMBaEeT MaclUTabbl TakMX U3MEHEHUIA NOCPECTBOM
onuwui meHto MOD ASSEM, nepeyncrneHHble HNXKeE:

— Mod Dim — no3sonsieT usmeHsTb noboi pasmep B cbopke.
- Mod Assem — no3BoNseT N3MEHATb pa3mepbl TONMLKO B COOPKE BEPXHENO YPOBHS.

— Mod Subasm — no3sonseT n3ameHsiTb Nbyo nogcbopky B COOpke BEPXHENO YPOBHSI, KOTOpas
BKIMOYaeT cobpaHHble KOMMOHEHThI B Moacbopke.

— Mod Part — nosBonsieT uamMeHATbL geTanu B 060p|<e, a UMEHHO — UBMEHATb pa3Mepbil,
nepeonpenendartb CyuecTtByroLne 3N1IeMEHThI, 006aBnsiTb HOBbIE 3NIEMEHTLI, @ TAKKe BbIMOMHATb
0O0MbLIMHCTBO Ol'lepaLl,l/IVI YPOBHA getanu.

O6paTtuTe BHUMaHue:

I'IpM co3aHnn aneMeHTOB geTtanu Ha ypoBHe C60p0K, HeobxoaMMo GbITb BHUMATENbHBLIM BO U3bexaHune
CO30aHUs HexenaTenbHbIX OTHOLLEHWIA poauTenb / NOTOMOK MexXxay aetanbio n C60pKOI7I.

U3meHeHue HasHayeHusi KoHcmpykyuu
HasHauyeHne KOHCTPYKLUM MOXKHO U3MEHSATh CreAyroLWMMM KoMaHa4aMu:
- Reorder — n3ameHsieT NopsiAOK, B KOTOPOM CUCTEMA pereHepmpyeT KOMMOHEHTbLI COOPKH.

- Insert Mode — BCcTaBnsieT KOMNOHEHT MeXAY ABYMSI KOMIOHEHTaMM B NpoLecce pereHepaumm
cbopku.

— Reroute — n3ameHseT BHELLHNE NPUBA3KK, NCNOJb3yeMbl€ KOMMOHEHTOM A1A NMPUBA3OK.
— Delete - yoandaeT aneMeHTbl KOMMOHEHTOB UK CGOpOK n3 moagenun C60pKl/I.
- Suppress — BPpeMeHHO yaandaeT KOMMNOHEHTbI U3 C60pKI/I.

— Resume — BoccTaHaBNMBaeT KOMMOHEHThLI B MOAENN COOPKMW.

CoxpaHeHune Co6opok

Mpu coxpaHeHun cOopkn, cucTema aBTOMaTUYECKN COXPaHSIET BCE UBMEHEHUS, caenaHHbIe B Noboi 13
aeTtanen aton cbopku.

O6paTtuTe BHUMaHue:

Ecnu petanb, Haxogsiwasics B cbopke, bbina nepeMmeHoBaHa, 1 cbopka He HaxoauTcsl B NamsiTu, onepauus
pasmeLLeHUs He CMOXET ObiTb BbIMONHEHA NPU pereHepawummn 3Ton cOopKu.
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Apyrve Onuun C6opKun

leHepauusi Cneuyudhukayuu

Cneuudpmkaums (Bill of Material - BOM) — cnncok nogcbopok U KOMMNOHEHTOB, BKIOYAOLLNIA KONMYECTBO
komnoHeHToB. B Pro/ENGINEER moXxHO reHepupoBaTh cneumdukaumio B Beinagatowem MeHto Info.

Co30aHue lNokomnoHeHmMbix Budoe

Mcnonbaysa onuuio Explode B Bbinagatowem MeHo View, MOXXHO co3gaBaTb NOKOMMOHEHTbIE BUAbI MoAenn
cbopku.

OGpaTuTe BHUMaHMe:

B NOKOMMNOHEHTHOM BuAe Henb3s cobupaTb KOMMOHEHTbI C6opkM. Mpy NonbITKe BCTaBUTb KOMMOHEHT,
cucTema 3anpocuUT OTMEHUTL NMOKOMMOHEHTHbIN BMA, cOOpKM, ncnonb3ays onuuto Unexplode B BbinagatoLem
MeHto View.

PucyHok 10: C6opka MexaHnsma
Nl \g .

PucyHok 11: NokomnoHeHTHasa Cbopka MexaHnama

JTaGopaTopHbIn MNMpakTuKym

Uenb
B amowm ynpaxxHeHuu Bbi Hayyumecb co3dagamb U U3MeHSIMb CO60PKuU.
MeTton

- B YnpaxHeHnun 1 cywecTtsytoLme KOMNOHeHTbl ByayT cobpaHbl B nogcbopKy, MCnonb3ys
3aBUCUMOCTU BCTaBKW, COMPSXKEHNS 1 BblpaBHMBaHWA B gnanorosom okHe Component Placement.

- B YnpaxHenuun 2, 6yget cobpaH MexaHn3M pyKOSITKM C UCMONb30BaHNEM noacbopku, cobpaHHOM B
YnpaxHeHun 1.
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MUHCTPYMEHTDI
MAKTOIrPAMMA OMNCAHME
a.
: Pa3meu.|,aeT KOMMOHEHT B NOJIOXeHUU No ymon4aHuo
=]
— 1 [Noka3blBaeT KOMMOHEHT B oTAeJsIbHOM OKHe
+ @)
npegendeTt HoBYO 3aBUCUMOCTb
= Yp,anﬂeT Bbl6paHHyl0 3aBMCUMOCTb
\il M3meHsieT opneHTauuio 3aBUCMMOCTHY (NEePeBOpaYnNBaET)

YIPAXXHEHME 1: Co30aHue lModc6opku u3 Tpex Jemaneli

\"?*:fﬁ'x, j’ /
\_'_\.",f i
PucyHok 12 3aBeplueHHas MNoacbopka
3apaya 1. HauHuTe cosgasaTthb y3en.

1. WenkHute no D. BbibepuTe Assembly v BeeanTte [BASE] B kauecTBe Ha3BaHus. [NepekniovaTtens Use
default template gomkHbl ObiTb BKIOYEH.

2. B meHepxepe meHio wenkHute no Set Up > Units. > millimeter Newton Second > Set.
3. WenkHute no OK > Close.

4. MpokpyTUTE MEHIO BHU3, LLIENKas MO CUHEN CTperke, 3aTeM, LernkHute no Done ans Bo3spaTta B MEHH
BEPXHEro YPOBHS.

3apaya 2. CobpaTtb getanb ckoby.

1. WenkHnte no Component > Assemble n otkporite BRACKET.PRT 13 pabouyero katarora.

2. B gnanorosom okHe COMPONENT PLACEMENT wenkHuTe no \E‘ [cobpaTb B MeCcTONONOXEeHUN Mo
YMOM4YaHuio].

3. WenkHuTe no OK.
3apava 3. CobpaTtb AeTanb BTYMKy C AeTanbto ckoba.
1. WenkHnte no Component > Assemble n otkporite BUSHING.PRT.

2. BbIknounte oTobpakeHne OrnopHbIX MNIIOCKOCTEN.
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PucyHok 13: Cbopka Btynku

3apgava 4. BctaButb BTYIKY B CKOBKY, MCMONb3ysi MOBEPXHOCTM BpaLLEHUS MOOENEN.
1. Tun 3aBncumocTn no ymonyanuio B ananoroom okHe COMPONENT PLACEMENT - Automatic.
2. WWenkHuTe no Insert B BbiNagaroLLLEM CNIUCKE.

3. YKaxuTe BHELLHIOW LUNMHOPUYECKYHO NOBEPXHOCTb BTYIKU U BHYTPEHHIOK NOBEPXHOCTb BPALLEHNS
Bbipe3a Ha ckobe.

PucyHok 14: Bbibepute npmessku KomnoHeHTa gns BetaBku
3apaya 5. Conpsyb NOSICOK Ha BTYIKE C 3aHEN NOBEPXHOCTbIO CKOObI.
1. WenkHnTe no Mate B Bbinagatowem cnvcke CONSTRAINT TYPE.

2. LLlenkHnTe No NrocKom NOBEPXHOCTM dnaHua Ha BTyNKe, NOKa3aHHOWM KypCOPOM Ha CriefyHLLEM PUCYHKE.

PucyHok 15: Bei6op NpuBszok anst 3aBncmoctn ConpsikeHns
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3. BbIGepWTE 33HI00 MOBEPXHOCTL CKOGKU, cnonb3ysi Query Sel, nogcBeyYeHHON B NpeaplayLLeM PUCYHKE.
WenkHute no Accept, korga Tpebyemasi NOBEPXHOCTb NMOACBETUTCS.

4. BeeguTe [0] B kayecTBe 3Ha4eHns oTcTyna n Haxxmmnte <ENTER>.

5. Pro/ENGINEER conpsiraet ase getanu.

6. Tenepb LUeNKHWUTE No l—l [M3ameHeHne opueHTauum 3aBucumocTtu]. ObpaTuTe BHUMaHWe, YTO BTyIKa
N3MEHSIET HamnpaBieHne COMPsHKEHUsI.

7. |_|.|,eJ'IKHI/ITe elle pas no Iil Ona Bo3BpaTa B NnepBoOHavaribHoe nosioxxeHue.

3apauva 6. [1o6aB1Tb TpeTbO 3aBUCMMOCTb BbipaBHMBaHMS, YTOGLI fbiCcKa Ha BTYJSIKe COBMasna ¢ NbICKol nasa
B ckobe.

=
1. WenkHnte no [oTOBpa3nTb KOMMNOHEHT B OTAENbHOM OKHE].
2. Brynka otobpaxaeTtcsi B OT4ENIbHOM OKHeE.

3. B HOBOM OKHe, Bbl6epI/ITe JNbICKY BTYIKW, KaK NOKa3aHO Ha crefyruemM pUucyHke.

o —— ) '::|I T, %
i e : ': ) Tk N
| M:“".i:_--" | I. |
3 -.1; ; ;

PucyHok 16: Beibop MNpuBsasok ans 3aBucMmocTu BeipaBHUBaHMSA
4. Tenepb WEenNKHMTE NO BEPXHEN NMOBEPXHOCTU CKOOKM, Kak MOKa3aHo.
5. MpumuTe BENMUMHY CMELLIEHNS MO YMOSTYaHUI0 OKOMo obnacTu coobLeHus.

6. PakTN4YeCKM STOT OTCTYMN HEe HyXeH. [03TOMY LENKHUTE NO BENMYMHE OTCTyNa B ANanoroBOM OKHe
COMPONENT PLACEMENT pgns nonyyeHusi BbinagatoLLero crnvcka.

— Conzhairts
Type ||:Iffsat I I
Inset - v
I ate 0.0000 v
align i
+| - %ol i

PucyHok 17: OpueHTtupoBaHue Btynkun OTHocuTensHo Ckobbl
7. WenkHuTe no Oriented n OK.
8. Y3en nonHocTbio onpeaeneH.
O6paTtuTe BHUMaHue:

Co3gaHHble 3aBUCMMOCTM BCerga MOXHO yoanuTtb, WenKad no | = |, nonpenenntb HOByKO 3aBUCUMOCTD,
wienkaa no IE
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3apgava 7. Cobpatb KOmbLO C BTYNKOMW, UCMOMNb3Yysi 3aBUCUMOCTW.
1. Bbikntounte otobpaxkeHne OnopHbIX NIIOCKOCTEN.
2. WenkHnte no Assemble; 3atem BbIOepute RING.PRT

3. lameHnTb macTab n3obpaxxeHnsa BTYNKN, YTOObI MOXXHO ObINo BUAETL YriybneHne npy>KMHHOro ynopHoro
KonbLa 6onee AicHO.

MNpyEAzKE ANA
ECTZEHH

|-||:l HEAZES ANA CONpAE eHWA

PucyHok 18: 3aBucumoctu gns C6opku OcHoBaHus ¢ Konbuom

4. lo6aBbTe 3aBUCUMOCTb BCTABKM MEXAY BHYTPEHHEN NOBEPXHOCTHIO BPALLEHNSI MPYXUHHOTO YNIOPHOro
KonbLa 1 HEGOMbLLOW NOBEPXHOCTBIO BPALLEHWUSI KAHABKU BO BTYIKE.

5. Job6aBbTe 3aBMCMMOCTb CONPSKEHNST MeXay NepeaHen NOBEPXHOCTHH CTOPOHbI OCHOBAaHWSA U 3agHeN
YacCTbIO MPY>XMHHOIO YNOPHOro KOrbLa, Kak nokasaHo B npeablayLleM pUCYHKe.

6. OpUeHTUPYINTE YLLK Tak, YTO Obl OHX COOTBETCTBOBAsIM OPUEHTALIMM NIIOCKOWM NOBEPXHOCTU BTYIKN.
LLlenkH1Te No NOBEPXHOCTSIM, NOKa3aHHLIM Ha CrieayroLWeM PUCYHKE.

PucyHok 19: BeipaBHuBaHue lMNpyxumHHoro YnopHoro Konbua no Nnockoi MNosepxHocTn BTynku

7. MpumMmnTe BENNUMHY OTCTYNa No ymon4yaHuio Haxatnem <ENTER>, Ho nsmeHute cmelleHue Ha Oriented B
ananorosom okHe COMPONENT PLACEMENT.
8. WWenkHuTte no OK.

9. WWlenkHuTe no |_| N 3aKpPONTE OKHO.
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YINPA>XXHEHUE 2: Co3zdaHue C6opku MexaHu3ma

3apaya 1. Hauatb cosgaBatb HOBYKO COOpKY.

1. WenkHuTe no D, BblibepuTe Assembly 1 Beegmte [MACHINE] B kauecTBe MMeHW. Bbikniounte onumto
Use default template.

2. Hactpovite cbopKy Ha ncnonb3oBaHue eanHuL namepennsa mmnnumeTpel. LenkHute no Set Up >Units >
millimeter Newton Second > Set > OK > Close.

3. WenkHuTe no Insert > Datum gnsa co3gaHust TpEX 3NIEMEHTOB OMOPHbIX MIOCKOCTEN MO YMOMYaHMIo.
3apaua 2. CobpaTtb GasoByto c6opky B COOpPKY MexaHWU3Ma, UCMOSb3ysi ONOPHbIE MIIOCKOCTU.

1. WenkHnte no Component > Assemble; 3atem otkponte BASE.ASM.

2. Cobepute 6asoByto noacbopky co cOOpKo MexaHn3ma, Lwernkasi no \E| [cobpaTb B MeCTONONOXEHNN MO
yMOn4aHuio].

3apayva 3. CobpaTb KOMNOHEHT Bana, UCNoMb3ysi 3aBUCUMOCTMW.
1. Cobepute getans MASTER_SHAFT co cbopkoii MexaHu3ma.

2. BctaBbTe Ban B OTBEPCTUE BTYJIIKWN.

PucyHok 20: Bei6op Npuesskn ans 3aBucMmocTv BeipaBHMBaHMS
3. Cospavite 3aBncnmocTb Align Mexay TopLeBO NOBEPXHOCTLIO Barna 1 NOBEPXHOCTLIO CKOOLI.
4. Beegute BennunHy cmellenuns [100] n Haxmmte <ENTER>.

3apava 4. [lo6aBuTb kK cOOpke KpUBOLLMWM, UCMONb3ysi COOPOYHbIE 3aBUCMMOCTY.

PucyHok 21: C6opka [detanu Kpusowwmna co C6opkori MexaHmama
1. CobepwuTe kpuBoLIMn.

2. BcTaBbTe KpMBOLLMIM Ha Bar.
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PucyHok 22 CobpaHHbIi KpusoLumn
3. BbIpoBHSINTE ManeHbkoe OTBEPCTME Ha KPMBOLLMME C ManeHbKMM OTBEPCTMEM Ha Bary, Lenkas no ocw.

4. Cuctema coobLiaeT, 4To cGopKa NOJIHOCTbLIO OrpaHn4yeHa, Ho Heobxoaumo OpuneHTnpoBaTb 3aJHIO YacTb
KpuBoLluna Ha KOHeLl, Bana.

3apayva 5. CobpaTb WeCTepHIO B MEXaHU3M.

1. CobepuTe WwecTepHo B COOPKY, MCNOMb3ya 3aBUCUMOCTM, NOA0OHbBIE TEM, KOTOPbIE ObINM MCMOSb30BaHbI
Ona Kpueowimna.

2. CoxpaHuTe cOopkKy.

3apaua 6. pu paboTe Ha ypoBHe COOPKHM, BbIMONMHUTE N3MEHEHWE B Ha3Ha4YeHUN KOHCTPYKLNW, N3MEHSAS
LLUMPUHY CKOObI.

1. WenkHute no Modify B meHio ASSEMBLY.

2. Wenknnte no Mod Part B meHio ASSEM MOD.

3. BbibepuTe ckoby.

4. BblbepuTe 6a30BbIN ANEMEHT Ans 0TObpaXeHWs pa3mepoB.

5. BbibepuTe pasmep 25. Beeaunte [50.0], 3aTem HaxxmuTe <ENTER>.
6. PereHepupyiTe TonbKO MOAenb AeTanu.

3apgaua 7. BbinonHuTb Apyroe M3MeHeHUe B Ha3HaYeHUM KOHCTPYKLMK, [OOaBNAs paanyc CKpyrieHus
GOKOBOW KPOMKMN OKPY>KHOCTU Ha ABYX BEPXHUX KPOMKaX CKOObI.

1. Cospganite HoBbIN anemeHT getanu. WenkHute no Feature > Create.

2. lobaBbTe NpoCTOW paganyc CKpyrieHns 6OKOBOW KPOMKWU OKPY)XXHOCTU K ckobe BenmymHom 20mm.

PucyHok 23: NameHeHHas Ckoba
3apgava 8. Co3gatb Cneumdukaumio ons aTon cOopku.

1. WenkHnte no BOM B Beinagatowem meHio INFO. WenkHuTte no OK.
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2. MonHocTtbto nzyunte MHOGOPMALMOHHOE OKHO; ncnonssynte nnMHeENKn NpoKpyTkn nNpu
HeobxoaumocTu.

3. WenkHute no Close 8 UHOOPMALMNOHHOM OKHE

4. 3akponte paboyee OKHO.

5. CoTpute Bce He oTobpaxaemble mogenu. LLienkHute no File > Erase > Not Displayed.

Pe3iome

B aTom moayne, Bbl y3Hanu yTo:

CosgaHue cbopku criegyeT HauMHaTh ¢ 6a30BbIX KOMMOHEHTOB U NcNonb3oBaTb ONopHbIE
OnemeHTbl CH0PKN MO yMOMYaHMIO.

CyLLl,eCTBleT pas3nnyHbie 3aBUCUMOCTU OANnA nobaBneHns HoBbIX KOMMOHEHTOB B C60pKy.

KoMnoHeHTbl c60pKM, B Criydae HeoBX0oaAMMOCTH, MOTyT BbITh HeQooNpeaeneHs! Unm
nepeornpeaesneH..

KomMnoHoBO4YHbLIE M HegoonpeaeneHble KOMMNOHEHTbI Ao6aBnATCA B COOpPKY Ans nonyvyeHus
NPOCTPAHCTBEHHOIO NpPeacTaBNeHNst 3aKOHYEHHOM cOopku. Nocne 3aBepLUeHns], Ha Takon
KOMMOHEHT MOryT ObITb HaNoXeHbl Bce Tpebyemble 3aBUCUMOCTMN.

MN36bITOYHOE onpeaenexHune OblBaeT HeobxoaMMo Ansi COXpaHeHunda AononHNTesN1IbHOro Ha3Ha4eHnA
KOHCTPYKUMN.

Mo npnumHe accoumatmBHocTn Pro/ENGINEER MOXHO BbINOMHATL N3MEHEHUS BO BCEX KOMMOHEHTAX
unu noacbopkax B npouecce paboTel Hag cOOpKoN.

M3meHeHne pgetanen Ha ypoBHe COOpKM NogpasymMeBaeT NPUHLIMM KOHCTPYUPOBAHNST CBEPXY-BHM3
(top-down). MHorga 310 HEOBX0AMMO A1 COXPaHEHUS HasHAYeHUs1 KOHCTPYKLUM BEPXHETO YPOBHS
npv co3gaHnMn reomeTpumn getanm B KOHTEKCTe COOPKN.

M3 cbopkn moxHOo ussnekaTb cneundukauuio (Bill of Materials).

MoxHO co3gaBaTb NOKOMMOHEHTHbIE N3006pakeHns1 COOpOK.
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nasa 14

MpuHunnbl KoHcTpynpoBaHma Ceepxy-BHus

B amol anaee Bbl usyyume npuHyunbl KOHCMPyupoeaHusi ceepxy-eHuU3. HadexHble Modenu mo2ym
6bIMmb NocmpoeHbl MOJILKO NMPU cMpPo20M criedo8aHuu nNpuHyunam Hucxoodsiuezo (top-down)
npoeKkmupoeaHusi.

LUenn
B aTon rnase Bbl nsyuure:
e onucaHue NpUHLMNOB NPOEKTUPOBAHUSA CBEPXY-BHUS.
* [lepeyeHb NpenmyLLEecTB NPOEKTUPOBAHNS CBEPXY-BHUS.

e OnucaHue nHctpymeHToB Pro/ENGINEER, nogaepxumsaioLlimx npoLecc NpoekTMpoBaHns cBepxy-
BHU3.

*  MeTogpl ynpaBneHusi NpuMBs3kaMym NPUMEHUTENBHO K CNOCOBY NPOEKTUPOBaHNSA CBEPXY-BHUS.

BBeneHue

OnpedeneHue

npoeKTVIDOBaHVIe CBEepXy-BHU3 - METOA NPOEKTNpOoBaHUNA n3aenuma, COCTOALLUNN B onpeaeneHnn KputTepmes
KOHCTPYKUMN BEPXHEIro YPOBHA U, 3aTeM, nepenadve aTomn I/IHCbOpMaLI,VIVI N3 CTPYKTYpPbI n3genua BepxHero
YPOBHA KO BCeM CBA3aHHbIM NnNoacuctemMam.

Cmaduu lNMpoekmupoeaHusi Ceepxy-BHu3
e [lnaHupoBaHue
« CospgaHuve CTPyKTypbl n3genus
* CoBMeCTHOE MUcnonb3oBaHue cneunguyeckomn KOHCTPYKTOPCKON nHdopmauum

. MoHnmaHne npuHUMNoB B3aMMOLENCTBUS mMexay otaesibHbIMU KOMMNOHEHTaMU

Modxod

lMpoekTnpoBaHue cBepxy-BHU3 MOXET ObITb 3a4yMaHO Kak HenpepbIBHbIN npouecc cbopa AaHHbIX,
B3auUMOZeNCTBMSA U ynpasreHus nHopmManmen no NpoekTy. OT0 — NyyLmn cnocob Ans NCNONb30BaHUS 1
ynpaBreH1st UHCTPYMEHTaMn accoumaTnBHoro npoektuposaHms Pro/ENGINEER npu ocmbeicneHmm u
NOCTPOEHMM BornbLUMX COOPOK.
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Capture
Design
Intent

PucyHok 1: ApxutekTypa lNMpoektnposaHus Ceepxy-BHu3

CpaeHeHue lMpoekmupoeaHusi Ceepxy-BHu3 ¢ TpaduyuoHHbIM [ToOxodom

Mpu NpoekTpoBaHMKN CBEPXY-BHM3 pacrnpeaeneHe nHpopmaumnm NpoONCXoOaUT C BEPXHETO YPOBHS
MPOEKTUPOBAHMS K HYKHUM.

HHd opmMauma
O NpoexT e

KomMnoHeHT KomnoHeHT KomnoHaHT

PucyHok 2: Pacnpegenexue NHdopmaunm Ceepxy BHus

anTpaﬂMuMOHHONIﬂOﬂXOﬂeI(KOHCprMpOBaHMK)C60pOK,MHXGHepﬂpoeKTMpyeTMHﬂMBMﬂyaﬂbHHe
KOMMNOHEHTblI HE3aBNCUMO OT C60pKM, ncnonb3ysd py‘-lHOVI noaxopn Ans obecnevyeHnss Toro, YTo KOMMOHEHTbI
6y,D,yT cornacoBaHbl AOJDKHbIM o6pa30M n 6yp,yT oTBeYaTb TpeGOBaHMﬂM npoekKTa.

Kom noHeHT Ko moHeHT KomnoHeHT
EOHCT Py KL KOHCT kLMK EOHCT PyELL K

KoM noHeHT
cBopkK

PucyHok 3: TpagnumoHHbin MNogxog k MNpoektuposaHuio

Xapaktepuctuku TpaauumnoHHoro lNMoaxoaa k NMpoekTupoBaHuto

*  KoHCTpyKTOp noMeLlaeT KOMNOHEHTbI B NoACcOOpKY U, 3aTeM, CTbIKyeT 3TV y3nbl BMECTe Ansi
co3gaHus cbopkn BEPXHEro YpOBHS.

e 3auvacTyto, nocre co3gaHusi CO0POK, KOHCTPYKTOP BbISICHSIET, YTO MOAENU HE OTBEYAOT KpUTEPUSIM
KOHCTPYKLUK (Hanpumep, MECTO COEAMHEHMUsI OBYX MOAENEN He cornacyeTcs).

* [locne obHapyxeHus Npobnembl, KOHCTPYKTOP BPYYHYH U3MEHSET Kaxaylo Mogenb.
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. Mo Mepe pocTa C60pKI/I, npouecc onpeaeneHna n ncnpaBiieHNa Takmnx HEeCOOTBETCTBUI Tpe6yeT
3Ha4YNTENIbHOIo Konn4yecTea BpeMeHN.

lMpeumywecmea Memoda lNpoekmupoeaHusi Ceepxy-BHu3

MeToa NpoeKTMPOBaHNS CBEPXY-BHU3 UMEET MHOro npenmyLecTB. OH MOXET UCNornb30oBaTbLCS AN
ynpaeneHus 6onbLlumMmMmmu cbopkamm, opraHm3auum CroXHbIX MPOEKTOB, yNpaBreHns nepemeLleHmem u 6onee
rmbKor noaaepXkm COOPOYHbBIX KOHCTPYKLIUNA.

OTa MeTodonormsa MoXeT UCMoNb30BaTbCA ANs ynpasneHns 6onbimmmn cbopkamm, No3BONSAS NoNb3oBaTeNto
pereHep1poBaThb TOMbKO CKENETHYIO CTPYKTYPY COOPKM B NaMSATK U BbINOMHATL TpebyeMble U3MeHeHWs.
Ckener (skeleton) cogepxuT BaxkHble KpUTEPUM KOHCTPYKLMM TMNa NOCago4HbIX MecT, cBO6OAHOro MecTa
AN noAcucTem u aetanemn n KOHCTPYKTUBHbIE MapamMeTpbl TUNa KpUTUYECKnx pasMmepos. B ckenete moryT
ObITb cAenaHbl KBMEHEHUsI U 3TU U3MeHeHWs OyayT nepedaHbl B MOACMCTEMbI BCEMO MpOoeKTa.

[MpoekTnpoBaHue CBEpPXY-BHMU3 OpraHM3yeT 1 NOMOraeT yBenu4yBaTb B3aMMOAEeNCTBME U 3aBUCUMOCTU
MeXay KOMNoHeHTaMu coopkun. B dhakTnueckom npoekTe cOOPKM CyLLLECTBYET MHOXXECTBO B3aMMOLENCTBUNA U
3aBNCUMOCTEN, N nx TpebyeTcst ydecTb B Mogenu npoekra. Npumep TpedyemMbix 3aBUCUMOCTEN -
MEeCTONONOXeHNe NocaziodHOro OTBEPCTUS B OAHOM AeTann n COOTBETCTBYIOLL,Ee MECTOMNONOXEHNE B OPYrom
aetanu. NoaTomy, ecriv ogHO 13 NOCafoYHbIX OTBEPCTUI NepemellaeTcs, COOTBETCTBYIOLLEEe YCTaHOBOYHOE
OTBepCcTME Ha OTBETHOW AeTanu Takke nepemellaetcs. B [lepese Mogenu CyecTBytOT UHCTPYMEHTHI,
NO3BOSIAIOLLME NOSNb30BATENSIM MCMOMb30BaTh TPEDOYEMbIE 3aBUCMMOCTU, OFPaHNYMBas HeXenaTenbHble.

OpraHI/I3OBaHHaF| CTPYKTypa C60pKl/I Nno3BOJ1AET pa3aenAaTb |/|H¢>opmau,mo Mexay pasnnyHbiMU YPOBHAMMU
C60pKl/I. Ecnn Ha ogHOM 13 ypOBHeIZ C60pKl/I cagenaHo nsaMmeHeHune, oHo 6yp,eT pasgeneHo mexay scemu
Opyrmmmn CBA3aHHbIMU C60pKaMI/l N-UNN KOMNOHeHTamMu. Takasa KoHuenuns nogaepXxuBaeT rpynnoByko cpeny,
rae pasnnyHble rpynnbl nnn MHanBUAayymMbl UCNOJb3YHOT pa3findHble NO4CUCTEMbI U KOMMOHEHTDI. Kpome
TOro, NPoOeKT CINOXHOM C60pKI/I MOXET ObITb Nlerko pasneneH Ha oTaeribHble 3a4a4vun, KoTopble 6yIJ,YT
Ha3Ha4eHbl pa3/in4yHbIM 4YiieHaM KOMaHabl Ha paHHUX CTagndax NPoOekKTUpoBaHUA.

LWecTb LWaroB lNpoektupoBaHnsa CBepxy-BHus

»  OnpegeneHne HasHaYeHWss KOHCTPYKLIMW.

«  OnpegeneHvie npeaBapUTENbHON CTPYKTYPbl KOHCTPYKLMK.
*  Vcnonb3oBaHue cKeneTHO Moadenu.

»  CasasblBaHWe Ha3HAYEHNA KOHCTPYKLIUK.

*  HenpepbiBHOE pa3BuTHe COOPKU.

. YHpaBneHMe B3aMMO3aBUCMMOCTAMU AeTanen.

lWae 1 - OnpedeneHue Ha3HavyeHusi KoHcmpykyuu

Bce nsgenus paspabatbiBaloTCa C HEKOTOPbLIM NpeaBapuTenbHbIM NnaHupoBaHmem. MoxHO ncnonb3oBaTb
3CKM3bl, Aewu, NPeanoXeHns N TeXHNYeckme TpeboBaHns Ansa onpeaeneHns uenm, yHKUUA U KOHCTPYKLUK
nsgenusa. Takoe nnaHMpoBaHWe NOMOraeT KOHCTPYKTOPY IydLle NMOHATb N3enue 1 HavyaTb KOHCTpynpoBaTb
CUCTEMY U-UNW OTAENbHbIA KOMMNOHEHT. KOHCTPYKTOP MOXET MaHunynMpoBaTb 3ToW MHopmauven ans
onpegeneHus CTpyKTypbl NpoekTa u TpeboBaHu K MHAMBMAYaNbHBIM KOMMOHEHTaM B Npeaernax
Pro/ENGINEER.

Lllaz 2 - OnpedeneHue lNpedeapumenbHol Cmpykmypbi U30enusi

CprKTypa n3genna coctonT U3 nepedHAa KOMMNOHEHTOB U UX MepapXnn B npenenax C60pKl/I. MHorve ns
rnmaBHbIX NOACUCTEM, Tpe6yeMb|x OnA nNpoekTa, 6y,D,YT onpeaeneHbl Npun onpegeneHnn HasHa4v4eHund
KOHCTPYKUMN.
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CTtpykTypa nsgenust MoOXeT 6biTb nerko co3aaHa B Pro/ENGINEER, nossonstowem cosgaHue y3nos u
netanen 6e3 Heo6xo4MMOCTK co3aaHusa kakon nNnbo reomeTpun. CylecTByOLME Y3Nbl U AeTanu Takke
MOryT ObITb JODaBMneHbI K CTPYKType usgenus 6e3 HeobxoanmocTn 0bs3aTensHom COOpKK.

OnpegeneHvie NpeaBapuTENbHON CTPYKTYPbI M34evsl MOMOraeT OpraHM30BaTh KOHCTPYKLIMIO COOPKM B
yrnpaensieMble 3aa4u, KOTopble MOryT ObiTb HAa3Ha4YeHbl KOMaHAaM KOHCTPYKTOPOB WUIU OTAENbHBIM
MPOEKTUPOBLLMKaM.

a2 3 - CkenemHbie Modenu

CkeneTHble MOAEenu OeNCTBYIOT Kak TpeXMepHas KOMNOHOBKa COOPKM M MOXET UCMOMNb30BaTbCa AN
npeacTtasneHns TpeboBaHuUii K pasMmeLLeHNIo, BaXXHbIM NOCaO0YHbIM MecTaM U nepemelleHnio. Takke, OHU
MOTYT UCNOMb30BaTbLCA ANA pasaeneHns nHopMaummn o NPoeKkTe Mexay nogcucTeMamm 1 OeUcTBOBaTb Kak
CPeAcTBO ynpaBneHus NpuBsskaMu (Unn B3anMoaencTems) Mexay aTumm nogcucteMamu. CkeneTHble
MOAENM CnyXaT pasnnyHbIM LensM onpeneneHns opmbl, COrnacoBaHnsa U yHKLMOHUPOBaHNA COOPKU.
HekoTopble npumepsi:

»  TpeboBaHusa K NPOCTPaHCTBY (dpopma / cornacoBaHue).
* OnpegeneHve B3anMOAENCTBMSA MEXAY KOMMOHEHTamu (CorniacoBaHuve).

» [pencraBneHve nepemeLleHns (PyHKLMSA)

Lllae 4 - CesiszbieaHue Ha3HaveHusi KoHcmpykyuu

KoHcTpykTOpCckas MHOPMaLms BbICOKOTO YPOBHS TWMa KPUTUYHbBIX MOCAA04HBLIX MECT U TpeboBaHMIA K
cBOGOAHOMY NPOCTPAHCTBY MOXET ObITh pa3MeLLeHa B CKENETHON Moaeny cGopku BbICOKOTO YPOBHS. JTa
nHpopmaLmsi 3aTeM MOXeT ObITb pacnpefeneHa Mexay COOTBETCTBYIOLLUMMU CKENETHLIMU MOAENSIMU
noacbopok. 3To No3BoNseT Kaxaon noacbopke cofepkaTb CKENETHYIO MOAENb TOMNBbKO C KOHCTPYKTOPCKOM
nHcpopmaLmen ans 3Toro yana. To 03HAYaeT, YTO KOMaHZ4a KOHCTPYKTOPOB y3ra MOXeT KOHduaeHLumansHo
paboTaTb C COGCTBEHHbLIM MPOEKTOM, Tak Kak OHU MMET JIoKarbHbI JOCTYM K MPOEKTY BbICOKOTO YPOBHSI.

CnenoBaTesnbHO, pasfnnyHble KOHCTPYKTOPCKME KOMaHabl MOTyT paboTaTh Hag COGCTBEHHBIMM y3iamu 1
MCMOMb30BaTh OAUHAKOBYHO MH(OPMaLMIO BEICOKOTO YPOBHS MO NPoekTy. B pesynbTaTe, BegeTcs
napannesnbHas paboTta Hag cbopkol, KoTopasi fepBoe BpeMsi yaoBreTBopsieT TpeboBaHusIM.

PekomeHayembit uHcTpymeHT Pro/ENGINEER ans coxpaHeHus HasHaudeHus KOHCTPYKUUKU Ha pasnnyHbIX
YPOBHSIX CTPYKTYpbI U3Aenus - ckenetHas moaenb. PasnuyHbIn SneMeHTbl, COBMECTHO UCMOMb3ytoLLme
AaHHble, Tna Copy Geometry n Shrinkwrap moryt ncnonb3oBaTtbcs Ans KOMMYHUKaUUnM 1 nepegayu
Ha3HayYeHUs1 KOHCTPYKLMU C YPOBHS Ha YPOBEHb, M OT MOAENU A0 Moaenu.

Lllaz 5 - HenpepbieHoe Pazsumue C6opku

Kak Tonbko 6yp,eT onpeaereHo ckereTHoe npeacraBsneHne C60pKVI n 6y,D,YT pacnpeneneHbl Kputepumn
NPOeKTa BbICOKOIro ypOBHA, MOXKET ObITb HayaTa pa60Ta Hag nHaneunayarbHbIMU KOMMNOHEHTaMMWU.

CylecTByeT MHOMO METOO0B 3aMoSfIHEHUS! CTPYKTYPbl COOPKM KOHKPETHbIMM AeTansamu. CyliecTeyoLine
KOMMOHEHTbI MOTyT ObITb COOpaHbI, NN OHWM MOTYT BbITb CO30aHbl B KOHTEKCTE cOOpKM. Takue oTaenbHbIe
aetanu moryT 6biTb CBSI3aHbl APYr C APYroM, UCMonb3ys Apyrne yHKLMOHaNbHbIe BO3MOXHOCTM, TUna
3aBucmMocTen cbopkm (assembly relations), ckeneTHbix Mogenein (skeleton models), komnoHoBokK (layouts) 1
anemMeHToB cnnsiHua (merge features) ans nocneayoLWero crefoBaHMs Ha3HAYEHMO KOHCTPYKLMK.

Wae 6 - YnpaeneHue B3aumo3asucumocmsamu LJemaneli

OaHo 13 camblx BOMbLUNX NPEUMYLLECTB NapamMeTPUYEeCKoro MoAenpoBaHnUs — NerkocTb U3MEHEHNS
KOHCTPYKUMW. [INs ynpaerneHusi B3aMMO3aBUCUMOCTAMU MEXAY KOMMNOHEHTaMM KOHCTPYKLM MOTYT
UCMOMb30BaTbLCH PasfivyHble METOAbI. YNOPSAOYEHHbIE B3aMMO3aBUCUMOCTM MO3BOSSOT UCMOMb30BaTh
KOMMOHEHTbLI OT OAHOr0 NPOEKTa B APYroM M 0GecneynBatoT CpecTBa yNpaBneHns U3MeHeHUsIMM 1
O0GHOBIEHNSA BCEN KOHCTPYKLUM COOPKU.

B Pro/ENGINEER cyLecTBYOT MHCTPYMEHTbI, MOMOratoLLme Norb30BaTesto HACTPOUTL 3aBUCMMOCTI MEXAyY
aetanamu 1 yanamu, kotopble 6yayT npoBoanTb Tpebyemble n3aMeHeHNst Ha Bcex atanax npoekra. MoxeTt
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ObITb CKOH(*)I/IprMpOBaHO ynpasneHune npuBAa3kamm Ana orpaHn4YeHna HexenarternbHblX 3aBUCUMOCTEN 1
ncnosnb3oBaHne Tpe6yeMbIX 3aBUCMMOCTEN.

Kpome Toro, cywiectByeT MHCTpyMeHT nobanbHoro MNMpocmoTpa MNprBA3ok, nomorarLwmin nofb3oBaTensam
n3yyaTtb ¥ NOHMMAaTb CYLLECTBYOLLUE B3aMMO3aBUCUMOCTI MEXAY KOMMOHEHTaMMU.

O6paTtuTe BHUMaHue:

Mo Mepe pasBUTMS NPoeKTa KOHCTPYKTOPLI Nomy4atoT Gonbluee KoNn4ecTso MHGopMaLMmM No HemMy U MOryT
HY>KOaTbCs B AanbHENLLEM ONpeaeneHnn HasHa4ueHnsi KOHCTPYKLUMKW, peaakTMpoBaTh CKeneT, OOMeHNBaTbLCS
KPUTUYECKMMW OAHHBIMW C APYIMMU MOAENSMMW U NPOAOIKATb HapalmMBaTb COOPKM.

B Takom nTepaTtMBHOM NpoLiecce KOHCTPYKLUUA CTaHOBUTCA Bonee aetanbHOM U KOHKpeTHOW. Heobxoaumo,
NoaToMy, OXuaaTb BbINOMHEHNsI NOCNEA0BaTENbHOCTY LIAroB, NepeYnCrieHHbIX Bbille, bonee ogHoro pasa
AnNsi 3aBepLUeHMs MpoeKTa.

Pro/ENGINEER UHcTpyMeHTbI NMpoekTnpoBaHusa Ceepxy-BHus

Cnepgytowime nHctpymeHTsl Pro/ENGINEER no3BonstoT ycnewHo 40CTUYb Ha3HauYeHUs KOHCTPYKLNN,
NCNosnb3ysi NPUHLIAM KOHCTPYMPOBAHUS CBEPXY-BHU3:

KomnoHoeku

KomnoHoBku (Layouts) - LeHTpanbHble NONOXEHUs!, B KOTOPbIX MOXHO BbINOMHUTL HEFEOMETPUYECKUE
KpUTEPUM KOHCTPYMPOBaHUSI CBEPXY-BHM3. KOMMNOHOBKA - 0COBEHHO NOME3HbIA UHCTPYMEHT B Cry4vasix, korga
OTCYTCTBYET TOYHas MHOPMaLMM NO reomeTpumn. Pasmepbl, napaMeTpbl U 3aBUCMMOCTU, ONpeaeneHHbIE B
KomnoHoBke MoryT ObITb NapameTpuyeckn CBA3aHbl CO CKENMETHbIMW AeTansiMy Unn MogensiMu.

FRAME DIMENSIONS
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PucyHok 4: KomnoHoBka Mogenu MoHouHoro ABTomobuns

PucyHok 5: Vicnonb3oBaHne KomnoHoBok B KayecTtBe VIHCTpymeHTa NpoekTtupoBaHusa Ceepxy-BHus

- 193 -



D prc
Pro/ENGINEER 2001 Ba3soenlii Kypc

CkenemHbie Modenu

Ckenetbl - LeHTpalbHbl€ NOJIOXEeHUA, B KOTOPbIX MOXHO reoMeTpu4eckn obo3HavaTb rnaBHYIO
KOHCTPYKTUBHYO Mchopmau,mo no mogenu. CkeneTHble MOAENM MOXHO UCMONb30BaTh A1 npeacrasieHna
KOHCprKTI/IBHOI7I MHd)OpMaLI,I/II/I B TpexmepHoﬁ KOMMNOHOBKeE. Cyu.l,eCTBleT TPU TUMNMNYHbIX crnocoba
MCNONb30BaHNA CKEJETOB:

» TpeboBaHusa K NPOCTpaHCTBY (dpopma / cornacoBaHue).

PucyHok 6: Vicnonb3oBaHne CkenetoB anst BoeicBo6oxaeHmsa MecTa

* OnpepgeneHve B3anMOAENCTBUSA MEXZY KOMMOHEHTamMK (CornacoBaHue).

0

PucyHok 7: Vicnone3oBaHne CkeneTtoB ans CornacoBaHus

» [peacTtaBneHune nepemeLleHns (PyHKUUS)

@ X

PucyHok 8: Vcnonb3oBaHue CkeneToB ang MNpeacrasneHus OeuxeHus

AnemeHmbl CoemecmHoz20 Ucnonb3oeaHusi [JaHHbIX

« Publish Geometry (My6nukauna Neometpun) — anemeHt Pro/ENGINEER, koTopbIit no3sonset
KOHCTPYKTOPY AOKYMEHTUPOBATL MH(POPMALMIO MO KOHCTPYKLMK, obreryas Apyrim nomoras
ncnonb3oBaTb yHkumto Copy Geometry (Konuposats FeoMeTpuio) B MOCneayoLLEM.
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T
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PucyHok 9: [Jnanorosoe OkHO Publish Geometry

Copy Geometry (Konuposats MeomeTpuio) — anemeHT Pro/ENGINEER, koTopbiit no3sonseT
nepefaeaTb MHGOPMALMIO MO KOHCTPYKLUM TUNA NMOBEPXHOCTEN, ONMOPHbIX MIIOCKOCTEN U OMOPHbIX
oceli U3 OQHOWM MoZenNu B ApYryto.

PucyHok 10: BeizoB OnemeHTta Copy Geometry

Shrinkwrap - anemeHT Pro/ENGINEER, koTopkin no3BonseT ‘ynakoBbiBaTh' MOAENb U COOPKY B
BMOE NOBEPXHOCTEN, 3HAUYMTENBHO COKpaLLasl, Takum o6pa3oM, BpeMsi pereHepaumnm Moaenu.
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PucyHok 11: BbizoB OnemeHToB Shrinkwrap

YnpaeneHue lNpuesizkamu / Bzaumo3zaeucumocmsimu

[Be byHKUMM, MOMOratoLLMe Nonb30BaTENO B LLECTOM TEKYLLEM Luare NPOeKTUPOBaHUS CBEPXY-BHU3 -
YnpaeneHue MNpuesaskamu (Reference Control) n Mo6anbHein MNMpocmoTp Mpuessok (Global Reference
Viewer).

YnpaBneHue lNMpuBsaskamu

Ounanorosoe okHo Reference Control no3BonsieT nons3oBaTensimM onpeaensTb 4ONYCTUMbIE NPeaenb! s
NpYBS30K, CO34aBaeMbIX CUCTEMOW. JTa pyHKLUA OCOGEHHO Morie3Ha npy NPOEKTUpOBaHMK B cbopke, Unu
npu cosgaHum anemeHToB Copy Geometry.
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PucyHok 12: [lnanorosoe OkHo Reference Control

Mmo6anbHbI MpocmoTp MprBa3ok

Mmo6anbHbIn MpocmoTp MNpUBA30OK - O4EHB MOLLHBIA MHCTPYMEHT, NMO3BONSAOLLMIA HAX0AUTb Nobon Tun
BHELLHMX NPUBA30K Mexay Moaensmu B cbopke. OTOT MHCTPYMEHT NO3BONSET CO34aBaTh TONbKO Tpebyemble
NPUBSA3KN UM HAXOAUTb KOHGMMKTBI B CYLLECTBYHOLLMX cOopKax.
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PucyHok 13: [lnanorosele OkHa MmobansHoro Mpocmotpa MNpuesasok u MpocmoTtpa MNpuesizok Mogenu

Pe3ome

B aTom moayne, Bbl y3Hanu yTo:

KoHCTpynpoBaHue cBepXxy-BHU3 MOXET HAa4YMHATBLCS, Kak HENPEpPbIBHbINA NpoLiecc 0603HavYeHns,
B3aMMOAENCTBUA U ynpaBrneHust KOHCTPYKTOPCKOM MHpopMaLumen.

CyLLecTBYIOT LLECTb LLAroB B NpoLecce npoektnposaHus Cepxy-BHua: OnpeneneHne HasHayYeHus
KOHCTpyKLuK, OnpegeneHne npeasapuTenbHON CTPYKTYPbl KOHCTPYKUMK, Vicnonb3oBaHue ckeneTHow
mozenu, CessbiBaHWE Ha3HaYeHNst KOHCTPYKLUUKM, HenpepbiBHOE pa3Butue cbopku, YnpasneHue
B3aVIMO3aBMCMMOCTAMU AeTanen.

WHctpymeHTsbl KomnoHoBkm (Layout), CkeneTHbix mogenen (Skeleton), My6nvkyemon reomeTpum
(Publish Geometry) u KonnposaHus 'eometpumn (Copy Geometry) ocyLiectsnsaoT NPUHLMMBI
KOHCTpyMpoBaHus Ceepxy-BHu3.

YnpaBneHve npuBsiskamun 1 B3aMMoAeNCTBUEM C UCMONb3OBAaHNEM OMLMUIA YNpaBeHUs NPUBA3KaMU
1 rnobanbHbIN MPOCMOTP NPUBA30K ABMSKOTCSA BaXHEWLLEN YaCTbio HENPEPbLIBHOO LMKNa
NOCTPOEHMUS MOAENEN C UCMOMb30BaHWEM NPUHLMNOB KOHCTPYMpoBaHusi CBepxy-BHua.
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naBa 15

dononHutenbHbIE OﬂOprle AnemMeHTbl n CKerneTHble

Mopenu

Pro/ENGINEER no3eoJsisiem co3dasamb OMOPHbLIe 35IeMeHMbl, OmMJIuYHbIe Om ONMOPHbIX MA0CKocmed.
Amu dononHumersbHble ONOPHbIE 35IeMeHMbI 8K/TH04arom OMopHbIe OCU, OMOPHbIe Kpueble,
OMnopHbIe MOYKU U OMOPHbIe cucmeMbl KOOPOUHam.

B amol anaee, Bbi usyyume, kak OHU c030aromcsi U noYyemMy oHU GOJIKHbI ucrosib3oeambcsi. Kpome
moezo, Bbl usy4ume OCHO8bI CKeJIEMHbIX 3JIEeME@HMOe U UX UCMOoJIb308aHue.

LUenn
B aTo rnase Bbl nsyyure:
e OMMCaHue BcexX JOCTYMHbIX AOMOMHUTENbHBIX OMOPHBIX 3NIEMEHTOB.
e CospgaHve JOMONHUTESNbHBIX OMOPHBIX 3MEMEHTOB pas3fnnyHbiMu cnocobamu.

. an/IMeHMTe OONOJTHUTESbHbIE OMOPHbIE 3J1IEMEHTbI B Ka4eCTBe HaAeXXHbIX NMPUBA30K AIA
TBep,EI,OTeJ'IbHOIZ reoMmeTpun.

. CospaamnTte OCHOBHbIE CKENETHbIE 3NTIEMEHTHI.

dononHutenbHble ONOpPHbIE DNEMEHTbI

OI'IOprIe 3JfIEMEeHTbl — HeETBepAOTEJIbHbI€ 3J1IEMEHTbI ©0e3 macchl, KOTOpPbI€ MOIyT NCNOJ1Ib30BaTbCA B
Ka4vyecTBe NpmnBA30K U KakK poauTenn ana TBep,EI,OTeJ'IbHOIZ reomMeTpun. Bce OMOpPHbI€ 3NIeMEeHTbI CIyXaT B
Ka4vyecTBe KOHCprKTMBHOVI reomMeTpun.

OnopHbie Ocu

OnopHble ocu oToOpaxatTcs B BUAE LUTPUX-MYHKTUPHBIX XEMNTbIX NMHWIA, KOTOPbIE, MO YMOMYaHWUIo, UMetoT
Apnbldyku-HassaHua Tuna A_1, A_2un A_3.

MpumeHeHne
¢ B kayecTBe LIEHTPOB OTBEPCTUN.
e B kadecTBe npmBA30K COOPOUHLIX 3aBUCUMOCTEN.

. B kauecTBe BcnomoraTernbHbIX 06HEKTOB npu co3gaHnn Apyrnx onopHbIX SN1eMeHTOB.

Metoabl Co3paHusA
¢ Thru Edge — co3gaeTtca BAONb NPSMON KDOMKU MOLENN.

¢ Normal PIn — nepneHankynsipHO BbIOpaHHON NOBEPXHOCTU C NMHENHBIMU pa3mepamMm OT ABYX
NPUBSI30K.

e Pnt Norm PIn — nepneHankynsipHo BbIOpaHHON NOBEPXHOCTU U YePE3 OMOPHYIO TOYKY.
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*  Thru Cyl — co3gaeTtcs yepes «BoobpaxaeMbliny LeHTP Ntobor NOBEPXHOCTM BpaLLEHUS.
» Two Planes — co3gaeTtca B MecTe nepecevyeHuss AByx NOBEPXHOCTEN.

* Two Pnt/Vtx — co3sgaeTcsa Yepes ABe OMOPHbIE TOUKN UMK ABE BEPLUMHBI MOAENN.

* Point on Surface — npoxoguT Yepea TOUKy, NepneHANKYIsiPHO MOBEPXHOCTW.

e Tan Curve — co3gaeTcs KacaTeflbHO OMOPHOWM KPUBOW MUITM B KOHEYHOWM TOYKE KPOMKU MOZENN.

OnopHble Kpuesble

OnopHble KpuBblE OTOOPaXaTCA B MOAENW B BUAE OpaHXeEBbIX MUHWMA. OHU MOTYT ObiTb NPAMBIMU U
WCKPUBIEHHBIMM, 3aMKHYTBIMU U PA30MKHYTbIMM.

MpumeHeHue
* B KkayecTBe TpaekTopuu SNeMeHTOB NPOTArMBaHUSA.
» [1nda BcnomoraTenbHbIX Lenewn npyn onpegeneHimn opmel ckeneta cbopku.
* [1na scnomoraTenbHbIX Lenen npyu co3gaHnm noBepxHOCTU.

. Ona n3MepeHua arieMeHToB Mmoaenu.

MeToabl Co3paHus

» Sketch — ncnonb3yeTt yHKUMOHANbHbIE BO3MOXHOCTM 3CKU3a AN CO34aHUs KPUBOW Ha NITOCKOWN
NMOBEPXHOCTMW.

* Intr. Surf — co3gaeT kpuByIO B MeCTe nepeceyveHnsi 4ByX NMOBEPXHOCTEMN.
* Thru Points — co3gaeT Kp1Byto Yepe3 Habop ONOPHbIX TOYEK.
e Projected — npoeumpyeT KpuBYyIO Ha TBEPAOTESbHYIO NOBEPXHOCTb.

* Formed — nepeHoOCUT ONOPHYHO KPUBYHO Ha NOBEPXHOCTL B Buae popmoBaHHOM kpuson (formed
curve). dopMoBaHHasi KpMBasi CoxpaHsieT ANMHY UCXOAHOW KPUBOW.

¢ 2 Projection — co3gaeTt npoeLypyemyto OMOPHYIO KPUBYIO M3 ABYX CEYEHMIA HAa HenapannenbHbIX
3CKM3HbIX NIOCKOCTSX.

* From Equation — co3gaeT Kp1Bylo Ha OCHOBE MaTeMaTuyecKnx ypaBHEHNN.

OnopHble Toyku

OnopHble ToYkM OTOOpaxkatoTcsl B BUAE HEDOMNbLUMX XXENTbIN KpecTMKOB "X" Ha Modenu ¢ Apribl4kaMu-
Ha3BaHuamu Tvna PNT1.

NMpumeHeHne
. ,U,J'IFI BCnomMoraTtesibHbIX u,eneﬁ npun co3aaHnn ONOPHbIX KPUBbIX N OMOPHbIX ocen.
Tpu co3paHny OTBEPCTWIl, pasMeLLaeMblX 10 moyke (0n point).

. B kayecTBe NPpUBA3KN AN C60p0‘-IHbIX 3aBUCMMOCTEN.

MeToabl Co3naHusa

* On Surface — co3gaeT TOYKM Ha BbIBpaHHOW NOBEPXHOCTM, UCMOMb3Ys NMHENHbIE pa3mepbl N0 ABYM
npuBSA3KaM.

. On Vertex — Touka onpenensaeTcd B BepLunHe TBep/J,OTeJ'IbHOIZ NOBEPXHOCTW.

» Offset Csys — Toukn onpenensTcsa CoO CMELLEHNEM OTHOCUTENBbHOW KOOPANHATHON CUCTEMbI C
NCMONb30BaHNEM AEKAPTOBbIX, LNIMHAPUYECKUX UMK ChepruiecKnX KOOpAMHaT.
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e At Center — co3gaeT TOUKM B LIEHTPE OYTN UMM OKPY>KHOCTM.

* On Curve — co3fjaeT TOYKM BOOSb OMOPHOW KPUBOM MM KPOMKM MOAENM CO CrieaytoLLMmm
pa3sMepHbIMU NPUBSA3KaMU:

- Offset — pasmeLLaeT TOUKY Ha CMELLLEHHOWN KPUBOW Ha PacCTOSAHUN OT NiaHapHOW NOBEPXHOCTMU.

— Length Ratio — pasameLLaeT TOYKY Ha KPMBOW Ha pacCTOSAHUW, BbipaXaemMoM B BUAE NpoLeHTa
oT obwwen anvHbl Kpmeown ( 0.0 n 1.0 - HayanbHas 1 KOHEYHAs TOYKU KPUBOM).

— Actual Length - pasmeLllaeT Touky, UCNonb3ysa pakTnyeckoe paccTossHMe ANWHbI Ayrk No
KPWUBOW.

- Field Point — Paamelyaet cBo60aHO-MNaBaoLLYO TOUKY Ha BbIOpaHHOM NpuBs3ke, TUNa
NOBEPXHOCTM UIN KPUBOWA.

OnopHbie Cucmembl KoopduHam

OnopHble cMCTeMbI KOOpAMHAT 0TOOPaXKaOTCA Ha MOLENM XeNTbIM LIBETOM U 06bIYHO MMEIOT APIblUKU-
HasBaHus, Tuna CS1. Kaxgasi ocb Ha cucteme KoopauHaT Takke MMeeT Ha3BaHue (X, Y, Z).

NMpumeHeHue

e B03MOXHOCTb onpegeneHust HyrneBoro NosIoXKEHUs HyNEBOro NOMOXKEHUS A4S TOYEK, CHUTbIBAEMbIX
13 hanna.

e OpveHTauus gns uenen oopaboTku.

« TpuBsi3ka k COOPOYHBIM 3aBUCMMOCTSIM.

MeTtoabl Co3paHusA
¢ 3 Planes — HyneBas To4ka HaxoOUTCH B MeCTe NnepeceYvyeHnsi Tpex NIIoCKOCTeNn.

¢ Pnt + 2Axes — Hyneasi To4Kka HaxoaUTCS B ONOPHOM TOYKe, BEPLUMHE UIN HYNEBOW TOYKe OpYromn
CUCTEMBI KOOPAMHAT.

. 2 Axes — HyneBad TOYKa HaxoOuUTCA B MeECTe nepeceveHna OByx ocewn, ﬂpﬂMOﬂMHeVIHbIX KPOMOK unnm
ﬂpﬂMOﬂMHeVIHbIX OMOPHbIX KPUBbIX.

e Default — HyneBasi Touka HaxoguTcsa B NepBoK BepLUnHe 6a3oBoro anemeHTa (base feature).

JTabopaTopHbIn MNMpakTUKym

Uenb

K koHUy amozo npakmukyma, Bbi cMoxeme co3daeams u ucnosib30oeams 8 meepdomesibHOM
anemeHme ece donosiHUMesbHbIEe ONOPHbIE 35IeMeHMbI, U3y4YeHHbIe 8 3Mom Modyrie.

MeTtop

YnpaxHeHve 1 Ha4HeTCH C ONOPHbIX ANIEMEHTOB M OMOPHBLIX CUCTEM KOOPAMHAT MO YMOMYaHMWIO, BKIOYEHHbIX
B HEKOTOPYIO HOBYIO AeTanb. 3atem ByayT co3aaHbl ONOPHbIE TOYKM U ONOpHAas KpuBas AN CO3aaHus
OBEPHON PYYKU.

B YnpaxHeHuu 2, 6yayT ncnonb3oBaHbl HECKOINBKO OMOPHbIX 31IEMEHTOB Af1si CO34aHMsl NPOCTOro ckeneTa.

MUHCTpYMEHTbI
MAKTOrPAMMA OMNMMCAHME
T}’{” BcTaBnsiet OMOPHYK CUCTEMY KOOpOUHAT
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l'-!x:‘ BcTaBnseT onopHble TOYKM
BcTaBnsaeT 5CKnsHylo KpuByto
BcTaBngaeT onopHyo KpuBYyHo
i BcTaBnseT onopHyto ocb

YINPAXHEHUE 1: Co3daHue [ononHumenbHbix ONOpHbIX /ieMeHmos

3apayva 1. Co3gaTb HOBYIO AeTarnb U ONpeaennTb KOHTPOMbHbIE TOYKU OIS PYYKU.

1. Cospavite HoByto feTanb ¢ HazBaHnem DOOR_HANDLE.

3apava 2. Tak kak cucteMa KoopamHaT yXXe UMeeTCs, Mbl CO30a4MM TOYKN B MOMOXEHWN X, Y, Z
OTHOCUTESBHO Hee.

1. Wenknute no i [BcTaBnsieT onopHble TOYKM] B MEHIO NUKTOorpamm u wenkHute no Offset Csys B MeHi0
DATUM POINT.

2. BblbepuTe cuctemy koopauHat PRT_CSYS_DEF B gepese mogenu.

3. WenkHuTe no Cartesian B kayecTBe Tuna BBOAMMbIX KOOPAMNHAT.

4. WenkHute no Enter Points u Beegute [0] no x, [0] no y 1 [0] no z.

3apaya 3. Kak TonbKo NoMNoXeHUs X, Y, Z NepBoi ONopHO ToYkM ByayT onpeeneHsl, BBeAMUTe AaHHbIE X, Y,
Z ONa ApYrux TOYex.

1. Co3pgaviTe BTOPYIO OMOPHYIO TOUKy € koopanHatamu 4,0,0. Beeaute [4], [0], [0] Ha 3anpoc.

2. CospgaviTe TpeTbIO OMOPHYHO TOYKY € KoopauHatamu 4,16,0. Beegute [4], [16], [0] Ha 3anpoc.

3. CosganiTe 4eTBEpTYHO OMOPHYIO TOYKY € koopauHaTtamu 0,16,0. Beegute [0], [16], [0] Ha 3anpoc.

4. Kak Tonbko KoopanHaTel nocneaHen Todku 6yayt BBeaeHbl, Haxmute <ENTER> Ha nycTon cTpoke.

5. WenkHuTe no Done ang 3aBepLueHns anemMeHTa. [letanb A0MMKHA BbIrMA4eTb, Kak NokasaHo Ha
cneayoLemM pucyHke.
AN
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PucyHok 1: OnopHble Touku

3agava 4. Co3gatb OMOPHYH KPUBYHKO HYepe3 3TU TOYKWU. nOpﬂﬂ,OK CO3aHNA TOYEK uMmeeT 3Ha4YeHne, NnoTomy
4YTO KpmBaa CoeaANHUT NX B 3TOM NopdaKe.

1. WenkHute no A [BcTaeka onopHow kpuBoi], wernkHuTe no Thru Points > Done.
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3apava 5. Onpegenutb yka3aHHbIM paguyc, C KOTOPbIM KprBasi BygeT NpOXoauTb Yepes KaXkayto TOUKY.
1. Wenknute no Single Rad, n Bbibepute PNT1. Beegute [1.0].

2. WenkHute no Done Sel > Done.

3. WenkHuTte no OK ans 3aBepLUeHWst aNeMeHTa.

3apava 6. Co3gatb aneMeHT NpoTArMBaHUs B BUAE reoMeTpun ABEPHON pydKi. TpaeKkTopus - co3aHHas
OMopHas KpuBeasi.

1. WenkHute no Insert > Protrusion > Sweep.
2. Wenknute no Select Traj > Curve Chain.
3. BbibepuTe onopHyto kpuByto; 3aTem wenkHute no Select All > Done > Okay.

4. Onpegenute OKpyHOCTb AnameTpom 1.0 AloriMa B Ka4ecTBe NONEPEYHOro CeYEHUS C LLEHTPOM B TOYKE
nepeceyeHns oceBbIX NNHUN.

5. WenkHnte no OK gnsa 3aBeplieHns aneMeHTa. 3aBepLueHHast AeTanb AOMMKHA BbIrMSaAeTb, Kak noka3aHo
Ha CcriefyloLleM PUCYHKeE.

PucyHok 2: 3aBeplueHHas TeepaoTenbHas 'eomeTpus

YIPA>XHEHUE 2: Co3daHue lNMpocmozo Ckenema
3apaua 7. Co3gaTtb OMOPHYHO KPUBYIO.

1. Cospavite HoByto geTanb ¢ umeHeM LINK_SKEL, ncnonb3sys wabnoH no ymonyaHuio.

2. BbibepuTe onopHyto nnockoctb FRONT u wenkHute no ## [BcTaBka 9CKM3HOW ONOPHOWM KPUBOW].

3. CospganTe ackM3 criedyowmnx TpeX CErMeHTOB MUHNN.

PucyHok 3: 3ckus Tpex JluHni

4. UWenkHute no v > OK.

3apgaua 8. Co3gartb TOYKM B BEPLUMHAX.
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o
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1. WenkHnTe no x [BcTaBka onopHor Touku] > On Vertex, 3atem BbibepnTe BEPLUUHBI, MOKa3aHHbIe
HUXe.

PucyHok 4: Bei6op BepLumH

3apgaya 9. Co3gaTtb OCK Yepes TOUKM.

i
1. WenkHuTe no ¢ [BcTaska onopHoii ocu] > Pnt Norm Pln v BuiGepute onopHyto nnockocts FRONT v
PNTO.

2. Wenknnte no Pnt Norm PIn n BeiGepuTte onopHyto nnockocte FRONT n PNT1.

3. Mogenb gormkHa 6bITb MOX0Xa Ha PUCYHOK, NPEACTaBMNEHHbIV HUXKe. (APNbIYKM TOYKM U OCK BbIKITIOYEHbI
Ons 9CHOCTN)

PucyHok 5: 3ckusHas NpensaputensHas Mogenb

3apayva 10. Co3gatb ABe LONOMHUTENBbHbLIX OMOPHbLIE NITOCKOCTU

7|
1. lWenkHnTe no & [BcTaBka onopHow nnockoctu] > Though v BbIOepuTe KprBYHO, NOKa3aHHY Ha
crneayroLLemM pucyHke.

PucyHok 6: CosgaHune OnopHoi MNMnockocTw, Mpoxogsien Yepes SnemeHTb!

2. Wenknute no Parallel, Bbi6epute onopHyto nnockoctb RIGHT u wenkHute no Done.
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3. WenkHute no > Though u BbIGepuTe AnaroHanbHy KpUBYHO.

4. lWenknnte no Normal, BbiGepuTe onopHyto nnockocte FRONT u wenkHuTe no Done.

3apava 11. Co3gatb cuctemMy KoopamHaT

L y . .
1. WenkHute no 4" [BcTaBka onopHOM cuctembl koopanHaTt] > Orig+Zaxis >. 3aTem, BbiOepuTe BEPLLMHY,
MoKa3aHHYIo HIXe.

PucyHok 7: Beibop BepLumHbl
2. Bblbepute DTM1 n OK anst npuHATUS HanpaBneHus ocu Z.

3. Wenknute no Plane Norm, Beibepute onopHbin anemeHT FRONT v wenkHute no Flip > Okay ans
NPUHATUSA HanpaBneHus ocn Y.

PucyHok 8: CosnaHue lNMepnenaukynspHon MNnockoctu

4. Bblkniounte oTobpakeHne OMopHbIX NIIOCKOCTEN i_:-{

5. BbIbEpPMTE ONOPHYIO KPUBYIO U LLEMNKHUTE MO % > Modify.

6. BbibepuTe pasmep 40.0, nameHnte Ha [15.0] u BbINONHUTE pereHepaumio.

PucyHok 9: PereHepupoBaHHasa Mogenb

7. ObpaTtute BHMMaHNe Ha OGHOBIEHNE NNOCKOCTEN, TOYEK, OCEN U CSYS.
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8. BepHute pasmep obuelr BoicoThl 06paTHO Kk [40.0] 1 BoinonHuTe Regenerate.

YIIPAXXHEHMUE 3: Ces3bieaHue Ckesiema e C60pke
3agaya 1. OTKpbITb U «N30THYTb» COOPKY CO CKENETOM.

1. OTtkpowte Link_Skel.asm u BbikntounTe oTobpakeHne OnopHbIX 3N1IEMEHTOB.

O UNE_SKELASM 3
T UME_SEELETOMLFAT
] LRIE_BESE PAT
O] LmE_RODPRT
Ll FSTOMFAT

PucyHok 10: C6opka 3BeHbeB

2. O6patuTe BHMMaHue, 4to LINK_SKEL (13 nocnegHero ynpaxHeHus) 6bina cobpaHa B Buae ckerneta B
aTon cbopke. Tpu TBEpAOTENbHBIX MoAenn 6binyn cobpaHbl B CKeneT.

3apava 2. [lpoBefeHne N3MEHEHNI B CKeneTe.

1. BbibepuTe Link_Skeleton 13 gepesa mogenu 1 WenkH1MTe no % > Modify, 3aTem BbIOepuTE KpUBYHO,
MOKa3aHHYO HIXE.

PucyHok 11: Beibop Kpuson ans MameHeHuns
2. BblbepuTe pa3mep 40.0, namenute Ha [15.0] n BeinonHuTe Regenerate > Automatic.

Y
3
PucyHok 12: Mogenb ¢ VIsmeHeHHbIMK1 Pa3mepamm

3. ObpaTtute BHUMaHUE, YTO KOMMOHEHThI NEPEMELLAOTCA BCre 3a CKENeToM.

4. iameHuTe pasmep obuew BbicoThl Ha [48.0] n BeinonHuTe Regenerate > Automatic.
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L

PucyHok 13: Mogens c Nocneaytowmumm MiameHeHnsamu B Pazmepax

5. COXpaHl/ITe Moaernb U CoTpuTe ee N3 OﬂepaTMBHOIZ namMaTn.

YIP>XHEHUWE 4 (HeobsizamenwbHoe): Kynuca

3apaua 1. OTKpbITb YACTUYHO 3aKOHYEHHYIO MOZESb, COCTOSLLYIO U3 OMOPHLIX arieMeHToB. Co3aaTh
[LONOMHUTENbHBLIE 3NIEMEHTbI ANS 3aBEPLUEHNS «CKeneTay.

1. OTtkponte VICE_GRIP.PRT.

PucyHok 14: VicxogHas Mogenb

o

2. BbibepuTe onopHyto nnockocte FRONT w wenkHnte no o
3. BbibepuTe ABe NpUBA3KM MO ymonyaHuto u wenkHute no Delete.
4. Otobpasute TOJIBKO ocu 1 Touku.

5. Bbl6epI/ITe OCb A_1 N ABe TOYKN OANA NPUBA3O0K, KaK NOKa3aHo Ha cneaywulieM pucyHke.

PucyHok 15: CosgaHue lNpuBssok
3apava 2. Cgenante ackn3 cnegytoLlen KpMBOW.
O6paTnTe BHMMaHue:

Ecnun npun co3gaHun 3Ckmsa BO3HMKAKOT TPYOHOCTU, TO MOXHO OTKPbITb 3aBepLUEeHHY0 MOodeNb KYIUChI.
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PucyHok 16: Ockns Mogenu
-

o

1. MNMocne 3aBepLUEHMST 3CKM3a LESNKHUTE MO 1 Bbibepute pasmep 45°.

2. YBenunybTe NON3yHOK YyBCTBUTENBHOCTU 40 MakCUMyMa M NMPOKPYTUTE KONMECUKO NPpUBMM3NTENBHO Mexay
45° n 15°. ObpaTtnTe BHMMaHUe, Kak KpuBble paboTaloT BMeCTe, COXpaHss cBA3b. CneayoLwwmii pUCyHoOK
WUMEET Yron, U3MeHeHHbIN Ha 18°.

PucyHok 17: N3meHeHHbIn Yron

3. OTa «ckeneTHas» Mogerb Tenepb MOXeT UCMOJ1b30BaTbCA A1 NPOEKTUpPOBaHUA AeTalln B npouecce
KOHCTPYMpOBaHNA CBEPXY-BHU3, U Moaenn MmoryTt ObITb HenocpencTtBeHHO C06paHHbI ana mogenmpoBsaHua
ABUMXEHUA.

4. 3aBepLUMTE 3MEMEHT U COXPaHUTE MOAENb.

Pe3omMme

B aTom moayne, Bbl y3Hanu aTto

. JononHuTtenbHble OMOpPHbIE 3NTIeMeHTbI ABNAIOTCA yﬂ,O6HbIMI/I N rMOKUMM dnemMeHTamu,
nomMmorarvwmmMm B Co3gaHmnmn moaenn.

. OI'IOprIe 3NIeMeHTbl HEe UMEKT MaCCbl U HE ABNAKTCA TBEepPAOTESIbHbIMU,; MO3TOMY OHU MOTYT ObITb
J1erko BCTaBJ1e€Hbl Npn co3gaHuun TBep,ElOTeﬂbHOVI reomeTpun.

* OnopHble Ocu co3gatoTcsa Ansa BCeX TUMOB 3MIEMEHTOB BpallleHUs, OTBEPCTUN U BblAAaBMNEHHbIX
OKPYXXHOCTEWN.

e OnopHble KpuBble 4acTo NPMMEHSIOTCS NPU CO34aHUM NOBEPXHOCTEN C UCMONb30BaHUEM
dyHKUMOHanbHOCTN Cpeabl 3CKU3NPOBaHMS.

e OnopHble ToykM UCNOMb3YITCA B KAYeCcTBe NPUBSA30K AN CO0POYHbIX 3aBUCMMOCTEN 1 Ans
pa3MeLLeHust OTBEPCTUI 8 MoyKe (01 point) B NPOLECCe UX CO3AaHus.

»  OnopHble CucteMbl KoopauHaTt Ucnonb3yloTcs Ans OpUeHTUPOBaHMS B Npoleaypax o6paboTku.

-208 -



Pro/ENGINEER 2001 ba3soesnlii Kypc

naBa 16

Cnou n ®yHkuua NoagasneHuns

B amoli 2naee Bbl usyyume, Kak ucrnonb3oeams csou. Criou no3eosisirom op2aHu30ebieamb
KOMMOHeHMbI Modesiu - a5ileMeHmMbI, ONMOPHbLIe NMI0CKocmu u demasnu — makum o6pa3omM, YmMo MOXXHO
8bINMOoJIHAMb orepayuu Ha ecex amux o6Lekmax cpa3sy. Tunu4yHble delicmeusi, Komopbie Mo2ym
8bINOo/IHAMbLCST Hal C/I0SIMU, 8KJ/1H04arom ynpaesieHue omobpaxeHueMm, e bI60poM, nodaesieHUeM
modenu u m.d.

LUenn

B aTon rnase Bbl nsyyure:

co3fjaHue Crnoes Ansa AaHHOW Modenu

CBsAa3blBaHNe MOOENW CO CIIOEM.

YnpaBneHue cTaTycom 0TOGpaXKeHUs1 Crosi.

YnpaBneHue AaHHbIMK C (YHKLUMAMU NoaaBrneHus.
MepepaboTka CyLEeCcTBYIOLLIMX OTHOLLEHWUIA poauTenb/pebeHok.

BoccTaHoBneHne NnogaBfieHHbIX 3NIEMEHTOB.

OnpepeneHue CnoeB

®yHKUUOHaNbHbIe Bo3MoxHocmu

Crov nNpegocTaBnsaoT CPeacTBO OpraHM3aLn 0GbEKTOB B 3aBUCUMbIE TPYMIbl C Lenbio
yrnopsiaoumBaHus.

OHM NO3BONSIOT BbINOMHATL HEKOTOPbIE KOMNIEKTUBHBLIE ONEPaLUmM C rpynnamv o6beKToB, TUna
3MNEeMEHTOB AeTanu, KOMMOHEHTOB COOPKU, YEPTEXKHBLIX OOBEKTOB PUCYHKOB U, Aaxe, APYruMuy
CrnosiMm.

Cnou no3BonsitoT BbIMOMHATL HEKOTOpble onepaunn Tuna yaaneHud, BbiBoAa Ha ne4vyatb U
nogaBneHnAa aAnda HEKOTOPbIX 3J1IEMEHTOB.

Pa6boma Co Cnosimu

Mpu ncnonb3oBaHun WwWabnoHoB no ymondaHuto Pro/ENGINEER aBTOMaTnyecku cBA3bIBaeT
pasnunyHble 3eMeHTbl MOAENN C KOHKPETHBIMM CNIOSIMU MO YMOSTYaHUIO.

JononHuTenbHbIe CroN MOXHO CcOo3AaBaTth AByMSA MeTogamu. [lepBbii — Npy NOMOLLM
KOHdUrypaumoHHoro canna, a BTopoi - ucnonbsys komaHay def layers B Bbinagatowem Layer
avanorosoro okHa LAYERS.

OAvH 1 TOT XXe 3NeMeHT MOXeT BbITb CBSA3aH C HECKOSIbKUMM CIIOSIMU.

MO>XHO MMETb CTONBbKO CNOEB, CKOSIbKO Tpe6yeTc;1, nnn He nMeTb HM O4HOrO.
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Co3pnaHue CnoeB

Bbi6op O6Bekmoe

AKmueHbIl 06bEKM - MOAENb, B KOTOPOW hakTUYECKN CO3atoTCs Crou U NPOBOAATCS U3MeHeHus. OCHoBHas
naesi COCToOUT B CBA3LIBAHMM CO CMOEM TEX OOBEKTOB, KOTOPbIE CYLLECTBYIOT Ha YPOBHe crnosi. Hanpumep,
€CInn B Ka4ecTBe aKkTUMBHOIo obbekTa BbibpaHa cbopka BbICOKOrO YPOBHSA, TO 0ObEKTbI COOPKM BbICOKOTO
YPOBHA MOXHO CBA3bIBaTb TOJIbKO CO ClioemM CﬁOpKI/I BbICOKOIO YpOBHA.

OGpaTuTe BHUMaHMe:

B pexxume PucyHka, B kayecTBe aKTUBHOW MOAENN MOXHO BbiOUpaTh MOAeNb UM PUCYHOK.

Co30daHue Cnoees
*  Pro/ENGINEER ungeHT1dUumpyeT Cnou TonbKO No UMEHW.

*  Wms cnos moxeT cogepxaTb He bonee 31 6GyKBeHHO-LMPOBOro cCUMBOIa.

* [locne ycTaHOBKM akTUBHOW MOLENN MOXHO OnpeaennTb HOBLIN CIOW LLEeNYKkoM Mo il

e [locne BBOOa MMeHM NEPBOro Crod MOXHO Co3faBaTb CrieaytoLlime Criom nyTeM BBoAa MMEHN U
HaxaTtna <ENTER>.

CesizbieaHue O6Bekmos co Crnioem
[Mocne co34aHusA cnoesB, C HUMU MOXHO CBA3bIBATb 06'beKTbI, KaK aBTOMaTU4eCKU, Tak 1 pr'-IHyIO.

Hanpumep Ha cneayroLem pucyHke, MOXXHO NPMBSI3aTb OCb K HOBOMY CIOK0 aBTOMaTuyecku, Bolbnpasi B
Default Layer Types. AHanorn4Ho, Apyrme Turnbl 31IEMEHTOB MOTYT ObITb Takke CBA3aHbl C TEM Xe UMK C
APYIM CIoeM.

" Hew Laver E
— Lapel Propeitie=s

Marma |Hew_La',lB|

Layer 1D |

AFSEM_MEMBER =

ASST_CUT_FEAT
Defauk A5
Layer CHAMFER_FEAT
Tupes COMF_DESIGH_MO
COMP_FITURE

: COMP Wi RKPIECE
rEzsian I COFY_GEOM_FEAT

CORM_CHAMF_FEST|»

A I L
ok | Add | Cancal |

PucyHok 1: nanorosoe OkHo New Layer

Wcnonbaysa onuun B gnanoroBom okHe LAYER, MOXHO cBSA3bIBaTh U yaanaTe 06beKTbl C BbIOpaHHbIX CoeB
BPY4HYH. /IX MOXXHO KOMMPOBaTh UMM NEPEHOCUTL C OAHOMO CINOst Ha APYron.
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Tabnuua 1: Tunbl O6beKTOB
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KomnoHeHT

(Tonbko pexum Coopku)

Bbibepute getanu n/vnu céopku. LenkHute no All Instances unu
Individual B menro LAYER COMP.

Feature * Bbibepute cnegytoLme onuum anemeHToB B MeHto LAY FEAT.
e Select — yka3biBaeT KOHKPETHbIV SNIEMEHT
* Range - ykasblBaeT fuMana3oH 3/1IEMEHTOB
« All of Type — ykasbiBaeT Tun anemeHTa B MeHio ALL
FEATURES.
* Feat/Child — yka3biBaeT anemMeHT n ecex ero NoOTOMKOB
Curve BbiGupaeT onopHyto KpuByto
Quilt BbiGMpaeT NOCKYTHYO NOBEPXHOCTb
2-D ltems BbibrpaeT 06beKT pucyHka
Text BbiGupaeT apnbluku-Ha3BaHUS A4S ONOPHBIX NIIOCKOCTEN, OCEN, TOYEK
N CUCTEM KOOpAMHAT. Ecnn TekcToBble APMbIYKN CKPbIThI, LENKHUTE Mo
Sel By Menu vnu Beibepute us [lepesa mogenm.
Point BbiGnpaeT onopHyto Touky

Datum Plane

BbiGMpaeT onopHyto NnocKkoCTb

Layer

Bbibupaet crnoi. Co3gaeT nepapxmto Croes C NOACOAMM.

Solid Geometry

BbiGupaeT anemeHT. CKpbIBaeT BCe TBEPAOTENbHbIE SM1IEMEHTI
getanu.

OGpaTuTe BHMMaHue:

Mpu nonbiTke cBA3aTb O6BLEKT CO CrOEM, KOTOPbIV HE CyLLeCTBYET B aKTUBHOW MOAENN, CUCTEMAa ONO3HaeT
poacTBeHHY Mogenb (native model) gna o6bekTa. MoXxHO BbIOMpaTh UM co34aBaTth Cron B POACTBEHHOWN
MoZenwu, Unn UrHopmpoBsaThb BbIGOP 3TOro o6beKTa.

Ycmarnoeka CocmosiHusi Omob6bpaxkeHusi Crosi

OpaHa 13 rnaeHbIX NPpUYMH Onga opraHnsaumn o0bekToB nocpeacTBoOM CloeB COCTOUT B ynpaBlieHUn
CEeMENCTBOM MH(bOpMaLI,VIVI, KOTOPYH CUcCTemMa 0To6pa>KaeT Ha 3KpaHe and KOHKPEeTHOro o6bekTa. MoxHo
BbINOJTHATL ClieayLwine npouenypbl, Kak rnokasaHo Ha cneaylLwleM pUCcyHke:

° 0T06pa)KaTb CJIilOn Ha 3KpaHe.

*  CkpblBaTb BbiOpaHHbIE CrOV NyTEM MX YOAaneHus!.

e 0O60co6naTh BbIGpaHHbIE CIION NYTEM OTOOPaXKEHUS X Ha SKpaHe 1 yaaneHmemMm HeoboCcoBneHHbIX

CIioeB C 3KpaHa.

e CkpbIBaTb KOMMOHEHTbI, CBA3aHHbIE C BbIOPAHHBLIM CITOEM, MyTEM OTODpPaXKeHNs UX BCEX B BMAE
CKpPbITbIX NMHUIA Npu paboTe B pexxume Hidden Line, nnu yganeHus nx ¢ akpaHa npu pabote B
pexvme No Hidden (Tonbko B pexxume Coopkm). Ctatyc otobpaxeHus Hide He paboTaeT, ecrin

nepemeHHas cpefpbl yctaHosreHa B Wireframe.
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PucyHok 2: [Jnanorosoe OkHo Layer Display

He Bce 06BbekTbI CNOEB AOCTYMHbI Anst MaHUNynsAumi B kaxxaoM pexunme Pro/ENGINEER.

O6paTtuTte BHMMaHue:

Pro/ENGINEER He coxpaHsiem ctaTyc oTobpaxeHuns cnosi no yMOn4aHuio Npyu coxpaHeHun obbekTa. [Npu
cregylollem Bbi3oBe 06bekTa, COCcTosiHNe oTobpakeHusi Bo3BpallaeTcs B Show ans Bcex cnoes. Ecnu
TpebyeTcs COXpaHWUTb COCTOSIHME OTOBPaxeHus ¢ 06beKToM, Heo6XoaAMMO LernkHYTb No Save Status B
ananorosoM okHe LAYER DISPLAY.

YnpaeneHue CocmosiHuem OmobpaxeHusi Crnosi

B cnepytolem pucyHke crnou cosgatotcs B pexxume Part n Assembly, ¢ HUMK CBA3LIBAIOTCA OOBEKTHI U
N3MEHSETCSI COCTOsIHME 0TOOpaxXeHMs1 06 bEKTOB.

B pexnme [eTanun, nmeeTtcsa BblagaBNMBaHME n TPW ONOpPHbIE MJTOCKOCTU.

Cosapgante cnon PROT, DATUM_A n DATUM_B.
CskuTe BblaaBnmnBaHme co crnoem PROT.

CasbkuTe onopHyto nnockocTb A co cnoem DATUM_A.
CsxkmTe onopHyto nnockocte B co cnoem DATUM_B.

OﬂOpHyIO nnockocTb C He CBA3bIBANTE HW C KAKNMM CIOEM.

B pexxume Assembly, nmetotca Tpm komnoHeHTa (A, B 1 C) n aBe onopHble NnockocTn cbopku.

Cospante cnon COMP_B, COMP_C n ADATUM_A.

Cesixute koMmnoHeHT B co cnoem COMP_B.

Cesbkunte komnoHeHT C co cnoem COMP_C.

CesxuTe onopHyto nnockocTb coopkn A co crnoem ADATUM_A

OnopHyt NNOCKOCTbL COOPKN B 1 KOMNOHEHT A He CBS3bIBAWTE HU C KaKUM CIOEM.
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PucyHok 3: Unntoctpauns Ctatyca OTobpaxeHus Cnos
« A - Bce crnou nmetot ctaTtyc otobpaxeHuss Shown (OTobpasuTsb).
B - PROT: Blank (CkpbiT); DATUM_A: Shown (OTto6paxeH); DATUM_B: Blank (ckpbIT)
« C —PROT: Shown (Oto6paxeH); DATUM_A: Shown (OTtoGpaxeH); DATUM_B: Isolate
e D — Bce cnov nmetoT cratyc otobpaxeHus Show (OToBpaskeH).
e E — COMP_B: Blank (CkpbiT); COMP_C: Show (OTo6paeH); ADATUM_A: Blank (CkpbIT)

e F — COMP_B: Isolate (M3onuposaH); COMP_C: Show (OT1o6paxeH); ADATUM_A: Show
(OTo6paxeH)

dPyHKUMOHanbHble Bo3amoxHocTu NMNoaasneHus

. MNopoaBneHue BpeMeHHO yaandeT afieMeHT Ui KOMMNOHEHT U3 Moaenn.

¢ Cucrtema He pereHepupyeTt 00BHEKT, U MogeNb OToOpaXkaeTcs Tak, Kak ecrnv 6bl 06bekTa HMKorga He
CylLLlecTBOBAsO.

. I'IpM nogaeneHun obbekTa ero MOXXHO BOCCTaHOBUTL. [logaBneHne oTnuyaeTcs oT yoaneHua Tem,
YTO OHO UMeeT BpeMeHHbIIZ Xapakrtep.

lNMpumeHneHue ®yHkyuu lNModasnerHusi
e [1ns ynpoweHusa mogenu.
e [Ins cokpalleHua BpeMeHn pereHepauuu.
e [1ns cokpalleHusi BpeMEHM NEPEPUCOBKM IKpaHa.

. [na ncnonb3oBaHus albTepPHaTUBHbIX BapUaHTOB NPU KOHCTPyMpoBaHUN.

MModaeneHue OmHoweHulti Podumens / [Tlomomok

Mpy nogaBneHMn anemMeHTa Unu KOMMOHEHTAa, KOTOpbIN UMEeEeT He nogaBneHHbIX noTomkoB, Pro/ENGINEER
TpebyeT BbINONHNTE OOHO U3 CNeayLLEero:
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e MepeHanpaBuTb NPUBA3KN NOTOMKOB.

*  MN3ameHntb cxemy obpasmepmrBaHnsi MOTOMKA.

e [lopaBuTb NoTOMKA.

* [lpuocTaHoBUTb OnepauuM Ha NOTOMKe 4O MOMEHTa pereHepaunm Moaenu.

*  3amMopo3uTb KOMMNOHEHT (TONbKO B pexxume COopku).

CoxpaHeHue u Bo3zo6HoesneHue lModaeneHHbIx dniemMeHmMoe

MOXXHO coxpaHsiTb MOA€ENb C NOAABIIEHHBIMU 3NIEMEHTAMM U-UNN KOMMOHEHTamu. [Npu ee BbI3oBE UNn
pereHepauun, Pro/ENGINEER coobwaeT o Hanmunm nogaBneHHbIX 00 bEKTOB.

Mpwn BbI3OBE MNM pereHepauny NOABMNEHHbLIX 3NIEMEHTOB, CUCTEMA BO3BpaLLLAeT MX B UCXOAHOE
MECTOMOJIOXKEHNE B CNUCKE 3rieMeHToB. MOXHO BOCCTaHaBnMBaTh UX NyTem Bbibopa 13 okHa [lepesa
MOZENM Unu, NCnonb3ys oaHy U3 cneayoLmx onumn B meHio RESUME:

e All — BoccTaHaBnMBaEeT BCE NOAABIIEHHbBIE 3IEMEHTHI.
» Layer — BoccTaHaBnmMBaeT 00bEeKTbI MO CIIOH.
» Last Set — BoccTaHaBnmMBaeT NOCNEAHIOK rpynny NOAaBMeHHbIX 3N1IEMEHTOB.

* Feat ID — BoccTaHaBnmBaeT 06beKThI NO ykasaHwmto ux ID.

JTabopaTtopHbIn MNMpakTUKym

Uenb

Amom npakmukym npedHa3HayeH 0151 urIlocCmpayuu npakmu4ecko20 rnpumeHeHue yHkyuli croee
u nodaesneHus.

MeTon

B YnpaxHeHnusx 1 n 2, Bel Hayuntechb ynpaenaTe MHopMaL e, KOTOPY cucTema oTobpaxaeT B Mogenu
aetanu n mogenu cbopkn. Bel HayYMTECH MCNONL30BaThL CNOW AN1A YNpaBrieHUs 0TOBpaXeHneM ONnopHbIX
NAOCKOCTEW 1 Ocen AeTanu u3 YnpaxHeHus 1, B IpOTMBOMOMOXHOCTb BbIKITIOYEHMIO NX OTOBPaXeHus.

B YnpaxHeHunn 3, Bbl nogaBuTe anemMeHT B geTanu.
B YnpaxHeHun 4, Bbl nosKkcnepMMeHTMpyeTe C NoJaBieHMeM KOMMOHEHTa COOPKM.

UHCTpyMEHTbI
MUKTOrPAMMA OMMNCAHVE
@E Cnuncok coxpaHeHHbIX BUA0B
%l Cospaet crnoun
EI [obaBnsieT 06bEKT Kk BbIOpaHHOMY CoH
|m: | CkpbITble cnou
A

Otobpaxaemble criou

BbibpaTtb BCce

OTMeHuUTb BbIOOp BCex 06beKTOB
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YIIPAXKHEHMWE 1: Ucnonb3oeaHue Crnoee 8 Pexume Jemanu

PucyHok 4: Cnown detanu Kpusowumna
3apaya 1. BeinonHnTb pereHepauuio getany KpMBOLLUMA; 3aTeM 3aKpacuTb U MOBEPHYTb MOAeNb.
1. U'ameHuTte pabounii katanor Ha LAYER_SUPPRESS

Tl
2. UlenkHute no = [OTkpbITb hann] n otkponte LAYER _CRANK.PRT.
3. BakpacbTe Mogenb, ecrnv OHa elle He 3aKkpalleHa.

3apgava 2. Cosgatb gBa cnost ¢ umeHamn DATUMS n AXES.

RE
1. WenkHute no Es, [Cnucok coxpaHeHHbIx B1uAoB]. B cnucke npucyTcTByeT Tonbko oavH Bug Default.

2. WenkHuTe no View > Layers v LenkHUTE No % [CospaTb cnowv].

3. Beegnte [DATUMS], 3atem wenkHute no Add.

4. Beegute [AXES], 3atem wenkHute no OK.

3apaya 3. CBsAzaTb OMNOPHbIE NIIOCKOCTU MO YMOSYaHMWIO C OMOPHBLIM CIOEM.

1. BbibepuTe cno Datums u3 cnuncka cnoes. Cnon Axes He OOMKEH OblTb NOACBEYEH.

2. lWenkHnTe no El [0o6aBnTb 06BEKT K BbIOpaHHOMY CrOH)].

3. WenkHute no Datum Plane B meHio LAYER OBJ.

4. Bblbepute DTM1, DTM2 n DTM3 B [epeBe moaenu, 3aTem — wwenkHute no Done Sel > Done/Return.
3apauya 4. Ces3aTtb ocu AgeTanu co Croem Ocem.

1. CHumuTe BbIGOP CcO cnosi Datums u BLIGepuTe cnon Axes.

2. UlenkHuTte no I'IVIKTOI’paMMeEl n wenkHute no Feature B meHio LAYER OBJ.

3. WenkHnuTte no Query Sel. Boibepute A_1 606biwkn. MNoaTeepanTe BbIGOP.

4. Tenepb BbIbepuTe A_5 1 oTBepcTue, nepecekaroLiee 606bIwky. MNoarsepanTe BoIGOP.

5. WenknuTte no Query Sel. BoibepuTe ocbk A_2. MNMopTeepauTte BoIGOP.

6. LenkHnute no Done Sel > Done/Return.

3apava 5. Vicnonb3oatb gnanorosoe okHo LAYER gns otobpaxeHus aneMeHToB, CBA3aHHbIX CO CNOSIMU.

1. WenkHute no Show > Layer ltems.
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2. Tree > Expand >All.
3apava 6. VIameHuTb cTatyc oTobpaXkeHUs TONMbKO YTO CO3[aHHbIX ABYX CITOEB.

1. WenkHute no Axes n Datums B ananorosom okHe LAYERS.

2. WenkHnte no | w2 | 3aTeM LWESIKHUTE Mo [:

3. Cnctema 6onblue He oTOOpaXkaeT ONOPHbIE NMITOCKOCTU N OCU Ha SKPaHe, HO OHW BCE eLle CYLLECTBYIOT.
OTO MOXHO NPOBEpPUTL, NCMOSb3ys [lepeBo Modenu.

4. 3akponte ananorosoe okHo LAYERS.
5. CoxpaHuTte Mogernb 1 3aKponTe OKHO
O6paTtute BHMMaHue:

Pro/ENGINEER He coxpaHsieT cocTosiHue oTobpaxkeHus crioeB, ecnu He byaeT BoibpaHa onums Save Status
[0 Bbixoaa u3 guanorosoro okHa LAYERS.
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PucyHok 5: Ctatyc OtobpaxeHusa Cnos YcraHoeneH B Blank (CkpbiTb)

YIIPAXXHEHME 2: Ucnonb3oeaHue Cnoees 8 Pexxume C60pKu

}/.f‘-,-f.“
:: 1 . 'I 1

IthPP

PucyHok 6: Crion C6opku

3apgava 1. OTKpbITh CyLLecTBYIOLLYIO COOPKY 1 onpeaenuTb ABa crosi B cbopke BEPXHEro YPOBHS C UMEHaMu
crank u gear.

1. Otkpownite PINION.ASM.
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2. UlenkHuTte no View > Layers u wenkHuTe no % [CosgaTb cnowl.

3. Beegute [CRANK] 1 Haxxmute <ENTER>.

4. Beegute [GEAR], 3atem wenkHmTe no OK.

3apauva 2. CessaTb getanb kpusowwmna co cnoem CRANK, a wectepHto co crnioem GEAR.

1. CHumuTe BbigeneHune co cnost GEAR un Bblbepute crnoh CRANK.

2. UlenkHnTte no EI
3. WenkHnute no Component B meHio LAYER OBJ.
4. WenkHute no Individual B meHio LAYER COMP.

5. WenkHute no Sel By Menu, 3atem Bbioepute LAYER_CRANK.PRT.
6. 3aBepLumnTe cBasbiBaHKe. LLenkHute no Done Sel > Done/Return > Done/Return.
7. MNoBTOpWTE BbILLEONUCAHHBIE LIAr A CBA3bIBAHUA AeTanu LeCTEPHN CO CMOEM LLUECTEPHU

3apaya 3. CkpbITb CMOM KPUMBOLLMNA U LLECTEPHMW.

1. BbIGEPUTE CMOM LLUECTEPHM U KpUBOLLIMNA.

2. UlenkHuTte no |m’ | [CkpbITb cnow.
3. MNepepucyinTte akpaH 1 BbIKIHYNTE ONOPHbIE MIIOCKOCTM U OCK.

4. Cuctema Tenepb He oTobpaxkaeT KOMMOHEHTbI CMOEB KPMBOLLMNA U LLECTEPHMU HA 3KpaHe.

——
a
== ]

PucyHok 7: Crion CkpbIThbl
3apava 4. [poBepuTb, YTO KOMMOHEHTLI BCE €LLe CYLLEeCTBYIOT.
1. WenkHuTe no Info > Feature List.
2. WenkHuTte no Top Level > Apply.

3. Npountante cogepxmnmoe MHHOPMALIMOHHOIO OKHA 1 3aKponTe MHEPOPMAaLIMOHHOE OKHO 1 AManorosoe
okHo FEATURE LIST.

3apava 5. YcTtaHOBUTbL MOAENDb LHECTEPHU B PEXNM OTO6pa)KeHI/IFI CKPbITbIX NNHUA.

1. WenkHute no [CkpbiTble NUHMK].
2. WenkHuTe no View > Layers.

3. WenkHute no Gear B gnanorosom okHe LAYERS.

4. lenkHute no E{: B ananorosom okHe LAYERS.

5. MNMepepucynte akpaH. Cuctema cHoBa OTOGpaXkaeT KOMMOHEHT Ha JKpaHe.
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3apgava 6. OnpenenuTb BO3OeNCTBME, KOTOPOE APYrMe NepeMEHHbIE Cpefbl OKa3biBalOT HA YCTAHOBKY
Hidden Line ans cnos.

1. WenkHnTe no .

Ehml
PucyHok 8: Pexxum OTobpaxeHust Hidden Line

2. WenkHnte no |:|: B MEHIO MUKTOrpamm.

0T

PucyHok 9: Pexxum OTtobpaxennss No Hidden
O6paTnTe BHMMaHue:

nVIKTOFpaMMbI pAAOM C Ha3BaHMAMU CoeB B OMarioroeomM OkHe obo3HavatoT TeKyllee COCToAHNEe CIoeB.

D
Ecnu nukTorpamma _I [OToGpa3suTb crion] psaoM ¢ Ha3BaHWeM Crosi - cepasi, 3Ha4yuT HeKoTopble U3 CIoeB
C TeM ke Ha3BaHVeM B Nnoacbopkax MMEHT pasfiMyHble COCTOSIHWIN OTODpaXeH st

3apava 7. OnpegenuTb CTaTyc CNosi ONOPHbIX 3N1EMEHTOB.
1. B ananorosom okHe LAYERS.
2. Wenknute no Show > Layer Items.

3. PacnaxHute cnou onopHbIx anemeHToB. LLenkHute no nuktorpamme + psgom ¢ DATUMS.
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4. ObpaTnTe BHMMaHWe, 4TO BCe Moaenu umetot cron ¢ umeHem DATUMS , HO TONbKO HEKOTOPbLIE U3 HUX -
CKPbITbI.

3apava 8. YcraHoBuTbe 0b6a cnosi obpaTtHo B Shown.

1. WenkHnTe no nukTorpamme |E| [BeibpaTb Bce] B gnanoroeom okHe LAYERS.

o
2. UlenkHute no _|

3. Mepepucyiite akpaH.

4. Bce KOMMOHEHTbLI U UX OMOpPHbI€ NJTIOCKOCTU OOJDKHbI ObITb CHOBa BuaMmbl. Ecnn OMOpPHbI€ NMJTIOCKOCTU N OCU
He BUOHbI, NpoBepbTe NMUKTOrpaMmMbl Cpefbl B MEHIO NMUKTOIrpamMm,

3apayva 9. VimeeTcs BO3MOXHOCTb BO3AENCTBOBATL Kak Ha OTOBpaxkeHne CroeB B Npedenax BCeX YPOBHEN
cbopku, Tak 1 Ha 06beKTbI NOOOro YpoBHS. VIaMeHWUTe 0ToGpaxeHue BCeX ONOPHbIX NOCKOCTEN YPOBHS
aetanu.

1. WenkHnte no |g [CHaTb BbIOENEHME CO BCEro].
2. BbibepuTe Bce BxoxaeHus nog Datums, 3a ucknioveHnem IN_LAYER_BASE.ASM.

3. WenkHuTte no |m:' |

4. MepepucynTe akpaH. Cnuctema Gonblue He oTobpakaeT ONOpHbIE NIOCKOCTU AeTanen Ha 3KkpaHe, HO
npoforkaeT oTobpaxaTb ONopHbIE MIOCKOCTH COOPKU.

3apava 10. Jo6aButb cnowi ¢ nMeHem Datums Ha BepXHEM ypOBHE U CBA3aTb OMOPHbIE NIIOCKOCTU COOPKU
Mo YMOMYaHuio.

1. WenkHuTe no %l

2. Beegute [asm_datums], 3aatem wenkHute no OK.

3. BblbepuTe ONOpHblE 0OBLEKTHI CIOS U LLENKHUTE MO EI

4. BbiGepuTe TpK OMopHbIe MIOCKOCTM YpoBHst coopkn B PINION.ASM.

5. 3aBeplumte cBasbiBaHKe. LenkHute no Done Sel, 3atem wenkHmute no Done/Return B meHio LAYER
OBJ.

3apga4a 11. CoxpaHuTb COCTOSIHNE OTODPaXKEeHNs1 ONMOPHBIX MITOCKOCTEN A8 CreAYLEero Bbi3oBa cOopku,
unu nboro n3 cBA3aHHbLIX KOMMOHEHTOB,

1. WenkHute no Save Status B gnanorosom okHe LAYERS.

2. UWenkHute no Close.

3. CoxpaHuTe cOopky.

4. CoTtpuTte cOOPKY U BCe CBA3AHHbIE OOBHEKTHI U3 MAMSATY.

PucyHok 10: OnopHele Nnockoctu Mo ymonyaHuto BepxHero YpoBHs
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YIIPAXXHEHME 3: lNodaeneHue 8 Pexume Jemanu

B aTom ynpaxHeHun, Bbl nogaeunte anemMeHT Ans obnerdyeHus Bbl3oBa U pereHepaummn aetanu.

Ha crnegyrolemM pucyHke, Kaxxgoe OTBEPCTME MMEET Bbipes, MPeAcTaBnsiiowmii pe3bby; noaTomy, TpebyeTcs
MHOrO BpeMeHU ANs ee Bbi3oBa U pereHepauun. B Hawem cnyyae pesbba TpebyeTcs Tonbko Ans macc-
MHEPLMOHHbIX XapakTepUCTMK, HO He AN OPYrMX onepauuii.

PucyHok 11: PLATE.PRT c Pe3bbow

3apaua 1. MiaMeHUTb KpyroBoe BblaaBnnBaHUe, KOTOPOE B CMNCKE pereHepaumm MOAenu HaxoauTes nepeq
pe3bbon.

1. OTkpowniTe getans no nmeHn PLATE.PRT, obpatute BHMMaHWe Ha KONMYECTBO BPEMEHM, KOTOpPOe
TpebyeTca cucteme AN pereHepaumn getanm.

2. UameHuTe BbICOTY Kpyrnon 600kiwkn Ha 10mMm. WenkHute no Modify u BbiGepuTe 6006bILLKY. BEIGEPUTE
pasmep 5 un Beegute [10].

3. PereHepupyiite getanb. Obpatute BHUMaHWe Ha KONMYecTBO BPpEMEHM, KOTopoe TpeGyeTcs cucteme ans
0GHOBINEHNSA rEOMETPUMN.

3apava 2. [logaBuTe CrOXHbIN BbIpe3 pe3bObl.

1. WenkHuTte no Feature > Suppress B MeHeaXepe MeHHO.

2. BblbepuTe MaccuB Bbipe3oB B [lepeBe mogenu.

3. WenkHuTte no Done Sel B mento GET SELECT. WenkHute no Done B meHtio SELECT FEAT.
4. ObpaTuTe BHUMaHUE, YTO Bblpe3 Ternepb OTCYTCTBYET B MOAENM.

3apava 3. Kak Tonbko anemeHT 6yaet nogasneH, Pro/ENGINEER He obpabaTeiBaeT ero B Mogenu.
[MpoBepbTe CKOPOCTL, C KOTOPOM CUCTEMA pereHepupyeT moaerns 6e3 pesbobl.

1. WenkHute no Done B meHio FEAT.
2. BepHute BbicoTy 600bIWKN 06paTHO K 5. LWenkHute no Modify n BeibepuTe pasmep 10, 3aTem BBeauTe [5].

3. PereHepupyiite getanbs. O6bpatuTe BHUMaHue, YTO cucTema Tenepb 0OOHOBMSET MOAENb HAMHOIO
ObIcTpee.

4, COXpaHI/ITe Moaenb U CoTpuTe ee n3 OﬂepaTMBHOVI namM4aTu.

PucyHok 12: [NogasneHHble Boipesbl Pe3bbbl
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PucyHok 13: JJononHutenbHble KOMMNOHEHTHI

3apava 1. MogaBuTb KOMMNOHEHTHLI KpMBOLLMMA B cGopke, YTODOLI yBMOETL Ha YTO ByaeT noxoxa coopka ¢
APYrUM KPUBOLLIMIIOM.

1. OTkpoitte SECOND_PINION.ASM,

2. llenkHnte no Component B meHto ASSEMBLY. LLenkHuTe no Suppress 1 BbibepuTe getanb
KpvBoLuMna.

3. WenkHute no Done Sel > Done. O6patnTe BHMMaHue, YTo cuctema 6onblue He oTobpaxkaeT KOMMOHEHT B
cbopke.

3apava 2. MoxHo cobupaTtb B COopke pasnmnyHble KOMMNOHEHTbI, YTOObI MPOBEPUTL MX COBMECTUMOCTL C
KOHCTpYyKLMel c6opkn. Cobepute Mogesb, YToObl 3aMEHNUTL KPUBOLLIMN.

1. WenkHnte no Component > Assemble n geaxapbl wenkHute no HAND CRANK.PRT

2. WenkHuTe no Align B BbinagatoLLem cnucke 3asncumocten B ananorosom okHe COMPONENT
PLACEMENT.

3. BbibepuTe ocb A_1 pyKOSTKN.

4. BblibepuTe ocb A_1 Bana.

PucyHok 14: BoipoBHeHHble Ocu
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5. Boibepute Align ons BTOpon 3aBUCUMOCTN.

6. BoibepuTe ocb A_5 pyKosTKW.

7. BblOepuTe ocb A_3 Bana.

8. 3aBepLuunTe pasmeLleHme.

9. MpouunTalite coobLleHe B HUXKHe o6nacTu, 3aTem LwenkHuTe no OK.
10. 3akpowite gnanorosoe okHo COMPONENT PLACEMENT.

3apauva 3. [NlogaBuTb MoaenNb PYKOATKU.

1. WenkHnTe no Suppress.

2. Bbibepute HAND_CRANK, ncnonb3ys [lepeBo mogenw.

3. WenkHuTte no Done B meHio SELECT FEAT ans 3aBepLueHus onepauun.
3apaua 4. HanoxuTe 3aBUCHMOCTY MeXAY KPUBOLLMMOM 3y64aToro Koneca 1 KOHLOM Barna.
1. WenkHute no Assemble u geaxapl wenkHnte no WHEEL CRANK.PRT
2. Wenknute no Align B Boinagatowem cnucke CONSTRAINT TYPE.

3. CoBmecTuTe ocb A_1 KpuBoLuMna 3yb4aTtoro Koneca c ocbto A_1 Bana.
4. CoBmectute ocb A_5 kpuBoLumna 3ybyaToro koneca ¢ ocbto A_3 Bana.
5. 3aBepLumnTe pasmeLeHne KOMMOHEHTOB.

3apaua 5. Vcnonb3ays noAaBrieHHble KOMMNOHEHTbI, MOXXHO NErko NepekniYaTbCs Mexay npeacraBneHusamm
cBopkM Ans NpoBepku, koTopast U3 HUX siersieTcs Hanbonee nogxogsilen. NMogasute TPeTbIO MoaeNb
KpuBoLUMNa 1 BO30OHOBUTE UCXOOHY!IO.

1. MopaBnTe KOMMNOHEHT KpMBoOLMNa 3yb4aToro koneca. LLlenkHute no Suppress 1 BolGepuTe KpUBOLLMM
3ybyaroro koneca. LenkHute no Done B meHto SELECT FEAT.

2. BbiBeanTe CNMCOK NoAaBrieHHbIX KOMMOHEHTOB B [lepeBe mogenu. LenkHuTe no View > Model Tree
Setup > Item Display.

3. Boibepute Suppressed Objects u wenkHmuTe no OK.

4. BoccTaHOBMWTE CNON NCXOOQHOro KOMMOHEHTa KpmBowmna. LLlenkHuTe npaBow KHOMKON MbILIKX MO 3anmcu
LAYER CRANK.PRT B [JepeBe moaenu 1 Bbioepute Resume 13 Bbinagalowero MeHio.

3apaua 6. NogaBneHne BpeMeHHO yaanseT KOMMNOHEHT n3 cbopku. NogaBneHHas Modenb ocTaeTcs
CBSA3aHHOM CO cOOpKoN. BoccTaHOBUTE KOMMOHEHTHI; 3aTeM nooyepegHo yaanute ux ns cbopku.

1. B MEHEP>KEPE MEHHKO wenkHute no Component > Resume > All > Done
2. WenkHute no Delete > Clip.

3. BbibepuTe ToNbKO AeTanb pykosaTku u3 [epesa mogenw.

4. WenkHute no Done Sel > Done.

Coser:

Ons yoaneHund nogaBsI€HHbIX 3J1EMEHTOB UIMN KOMIMOHEHTOB MOXHO UCMNOJ1b30BaThb ,El,epeBo moaenu 6es
npenBapuUTeribHOro X BOCCTaHOBIIEHUA.

5. COXpaHI/ITe mMoaenb U CoTpuTe ee n3 OﬂepaTMBHOVI namM4aTu.

6. lameHnTb pabounin katanor obpatHo Ha INTRO_PROE_300.
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Pe3ome

B sTom moayne, Bbl y3Hanu yTo:

OnemeHT Crion yBenuumnsaeT rmbkocTb Npu obpaboTke moaenew u ynopsigodmeaet o6beKTbl.
O6bekTbl NpegHaMepeHHO CBA3LIBAKOTCS C KOHKPETHBLIM CIOeM MoAenu.

MoxeT ObITb co3gaHo noboe KoNNYECTBO CIOEB.

CraTyc oTobGpaxeHusi crnosi MoXeT ObITb ycTaHoBMeH B Hidden.

MoaaBneHve anemMeHTOB B AeTanu 1 KOMNOHEHTOB B MOAENM AenaeT KOHCTpyKumio Gonee
yaoboynpaBnsemon.

MNogaBneHHbIE 3NIEMEHTbI MoryT BO34ENCTBOBATb Ha 3aBUCUMOCTU pOﬂI/ITeJ'Ib/I'IOTOMOK.

lMogaBneHHble 3NEMEHTbI MoryT ObITb BOCCTAHOBIEHbI.
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nasa 17

Cos3paHue lNoBepxHocTen CBoG6oAHON DOpMbI

UnmepakmueHoe KoHcmpyupoeaHue lNosepxHocmetl 8 Pro/ENGINEER (makke Ha3bigeaemoe ISDX

(Interactive Surface Design)) nozeonssiem ucnonb3oeams Hoeble 351eMeHMbI NPU Modelupo8aHuUu
noeepxHocmeli Pro/ENGINEER. B amom modyne Bbil usy4yume Hekomopbie cnocobbl Uucnosnb3oeaHust

ISDX, ekntoyasi 3Hakomcmeo ¢ annemeHmom Cmuns (Style).
LUenn
B aTon rnase Bbl nsyuunre:
e onucaHune Bo3moxHocTen ISDX.
*  Vcnonb3oBaHue HOBOW NapagunrMbl IMOPUOHOrO MOAENMPOBAHMS.
e VIHCTpyMeHTanbHble cpeacTBa U MeHIo co3faHns anemeHToB CTune.
*  Vcnonb3oBaHue O4HO- U YETbIPEXOKOHHOW KOMMOHOBKM.
* Vcnonb3oBaHue ABYX- M TPEXMEPHbIX KPMBbIX CBOGOOHON hOpMBbI.

» CosgaHue nosepxHocTel cBo6oaHOM hopMbl NP NMOMOLLM FPaHUYHBIX KPUBbIX.

MeTtoabl KoHcTpynpoBaHus ¢ UHTepakTMBHbIMU [MOBepXHOCTAMMU

ISDX npegnaraeT cnnanH-OpneHTUPOBaHHbIM Modennep cBoO60AHOW (hOPMbI, KOTOPLIV NO3BONSET
co3gaBaTb ABYX- U TPEXMEPHbIE KPUBbIE M MOBEPXHOCTU cBOBOAHOM dhopMbl. ISDX MOXHO MCnonb30BaTh
Ansi co34aHns NOBEPXHOCTHBIX Mogenen cBob6oaHoM hopMbl ANS:

*  KOHLeNnTyanbHOro Au3anHa.
»  TexHW4ecKoro KOHCTPYMPOBaHWSI.
e O6patHoro npotoTunupoBaHus (Reverse styling)

ISDX nossonset cosgaBaTb aneMeHTbl CTUINA (STYLE). Mpu nomowm anementa CTuns, MOXHO nerko
co3gaBaTb KpuBble 1 NOBEPXHOCTM cBOBoAHOM hopMbl. Ha crnegytoLem pucyHKe nokasaHbl HEKOTopble
npumepbl MoAernewn, Co3AaHHbIX NPy NOMOLLM anemeHToB Ctuns.
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PucyHok 1: Mpumepsl

dnemeHT CTnnsa

OnemeHT CTUNs MOXeT CoAepXKaTb HECKONBbKO KPMBbLIX M MOBEPXHOCTEN MMM NTOCKYTHLIX NoBepxHocTen. OH
oTtobpaxaetcs B [lepese mogenu kak Style.

Ee e

B d el

i Probusion id 136 |
o3n Promsmion id 410

e Curwe id B772
- NS J

= Susface i R0

I3, Suface Mege d 750 -
I-I

PucyHok 3: OnemeHTt Ctunsa, Cogepxawmi Heckonbko Kpusbix 1 MNoBepxHocTen

OnemeHT CTuns OTKPbIBAETCA B HOBOW cpene moaennpoBaHua B OOHO- U l-IeTbI[.')eXOKOHHOl\/‘I KOMMNOHOBKE C
YeTbipbMA BUAaMW.
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PucyHok 4: YeTbipexokoHHast KoMrnoHoBka

BaxHbie KoHuyenuyuu dnemeHmos Cmuns
Hwxe npuBeaeHbl BaXHble KOHLENUun arnemeHToB CTuns:

*  YeTbipexokoHHas KoMnoHoOBKa — No3BonsieT 04HOBPeMeHHO paboTaTh C HECKOMbKUMI BUOaMM
Mogenu.

»  TexHonorusi «<ruGKOM» TOUYKM — NMO3BOSIAET NPVBA3LIBATEL KPUBYHO K APYrOMY 3/IEMEHTY MPY NMOMOLLM
«rMBKOM» TOUKK, KOTOpast MOXKET BbITb MHTEPAKTMBHO pa3MelleHa B TpebyeMoM MecTe.

e TMepekntoyeHne OTHoweHun Poaurtens/IMotomok — CTunb npegnaraeT rubkyto nepapxmio
CO3aBaeMbIX KPUBbIX M NOBEPXHOCTEN. 30eCb MOXHO BblOMpaTh OTHOLLEHWUS POAMTENL/MOTOMOK.

F'MopuagHoe MogenupoBaHue

BonbLUMHCTBO M3genuin ABnATCA KOMOMHaLMEN reoMeTprUYECKnX 1 cBoboaHbIX opm. CTunb NnpeanaraeT
YHUKanbHYI0 CUTyaLmnio, rae MoXHO 06beaUHSATb TPaaMLMOHHbIE METOAb! 3NEeMEHTHO-OPUEHTUPOBAHHOIO
napameTpudeckoro mogenvpoaHusa Pro/ENGINEER ¢ meTogamu cosgaHnst HeCBA3aHHbIX MOBEPXHOCTEN
cBobogHom hopmbl. MOXHO co3gaBaTth KpuBbIe U MOBEPXHOCTU CBOGOAHOM POPMbI, KOTOPbIE MOTYT
CCbINaTbCs Ha Apyrne reomeTpuyeckne aremMeHThl.

JTlo6oe n3meHeHue B napameTpuyeckon Mogenu pereHepupyet anemeHTbl CTund, no3sonsas cBobogHo
CMelLMBaTb HECBA3aHHbIE NOBEPXHOCTM CBOBOAHON hOPMbI C FeOMETPUYECKUMMN NapamMmeTpuyeckumm
NMOBEPXHOCTAMM.

Takas YHUKallbHadA CUTyauunsa Takke Nno3BosideT BbIMNOJIHATL BECb NMPOEKT U3aernnd B eanHom cpene
mMmoaennpoBaHuda.

Co3spnaHue NosepxHocTen Mpu NMNomowm ISDX

ISDX MOXHO Mcnonb3oBaTth Ans CO34aHWs KPUBLIX 1 NOBEPXHOCTEN CBOBOAHOM (hOPMbI, FAe reoMeTpus
nnbo He onpeneneHa unu TpebyeTt GonbLuen rmbkocTn. Takke, 3T BO3MOXHOCTM MOXHO UCNONb30BaTh,
Korga HasHayeHue KOHCTPYKLMK 3aBUCUT OT BMU3YaribHbIX UM 3CTETUYECKUX KpUTEPMEB.

B yactHocTH, ISDX MOXHO mcnonb3oBaTh ANs cO34aHUs:
e [OBYX- U TPEXMEPHBIX KpMBbIX (C nnu 6e3 NpuBa3ok).

*  Kpuebix Ha lNosepxHocTtu (Curves On Surface (COS)).
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e [1ns XyaoXeCTBEHHOro KOHCTPYMPOBaHUSA Moaenen.
* [loBepxHoOCTEN COMpsKEHNa N nepexoaa.

» [loBepxHocTeln cBOGOAHON hOPMbI COBMECTHO C MNapamMmeTpUHECKMMM MOBEPXHOCTAMMN B TEXHUYECKMX
Mozensx.

» [loBepxHOCTSIX 06paTHOro NPOTOTUMNUPOBAHWS.

CosdaHue [eyx- u TpexmepHbix Kpuebix

MoxHO ncnone3oBaTtb CTUMb B KAYECTBE ABYX- U TPEXMEPHOIO 3CKM3a A5 CO34aHUSA HECBSA3AHHbIX Un
NPUBSA3aHHBLIX KPUBbIX. QTN KPUBbLIE MOTYT ObITb MPUCOEAMHEHBI K 9IEMEHTaM TUMNa TOYEK, KPUBbIX UK
KPOMOK U T.4., U MOTYT UCNonb3oBaTbCs Ansi co3gaHusa Ctunsa unm gpyrmx anemeHToB Pro/ENGINEER.

PucyHok 5: OnpegeneHne Kpusbix B TpexmepHom lNpocTpaHcTBe

.

/ i — [ | o, ="
— Je L s

PucyHok 7: lNosepxHocTn, Co3gaHHble o TpexmepHbiM KpusbiM
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HUcnonb3oeaHue COS

Kpuble Ha NoBepxHocTn (COS) MOXHO co3aaBaTb, 3CKM3MPYS UX HEMOCPEACTBEHHO Ha 6a3oBow
NMOBEPXHOCTW UIK, UCNONb3YSt MHCTPYMEHT NpoeunpoBanns. CTunb NO3BONSET NIENKO MAaHUMNYNMPOBaTh UMK
MoamdpuuuposaTb COS ans nepegayn HazHadeHus KOHCTpyKuun. COS MOXHO ncnonb3oBaTh Ans
NOCTPOEHMS MOCNEAYIOLLMX MOBEPXHOCTEN NI UX 0BPE3KM.

PucyHok 8: VicnonbsoaHne COS ansa O6pesku

XydoxxecmeeHHoe KoHcmpyupoeaHue Modeneli

MO>XHO MUCMOSb30BaTh UHTYUTUBHBIE KPUBLIE U MOBEPXHOCTM CBOGOAHONM DOPMbI Ars BbIPaXKEHWS KOHLeMNLn
n3genusi. YHvKasnbHasi BO3MOXXHOCTb MHTErpaummn napaMeTpuyeckux NoBEPXHOCTEN C NMOBEPXHOCTAMM
CcBOGOAHON (hOPMbI JaeT BO3MOXHOCTb BbIMOSHUTL KOHCTPYKUMIO M3AENUst Ha €4UMHCTBEHHON nnaTdopme U
6ase gaHHbIX. KoHuenTyanmsauusa B ISDX ocyllecTBnseT 4OCTYN BHYTPb TEXHUYECKUX KOMMOHEHTOB
HernocpeaCTBEHHO B TOW e caMoi AeTanu Unmn cGopke Npy NPOeKTUPOBaHUN BHELLHUX KOHTYPOB Tera.

Takxke, MOXHO mMogenumpoBaTtb, NCMNOJb3yA KOHUEeNTyalbHbIe M306pa>|<eHv|;|, KOTOPbI€ MOIyT NPUMEHATbCA Ha
0a30BbIX NOBEPXHOCTAX, KaK NoOKa3aHO Ha crefyrlemMm pucyHke.

Rlzio_ oD

(A)

(<l

PucyHok 9: (A) Ockus (B) 3ckus, HanoxeHHbIn Ha Basosyto MNoeepxHocTb (C) Mogenb, PaspabotaHHas ¢
Wcnonb3oBaHnem Jckuaa

Co30daHue lMoeepxHocmel Ce0600HOU Popmbi ¢ [Tapamempuyeckumu PyHKUUSAMU

B npouecce KOHCTpyMpOBaHWSA N3genuii MoryT noTpeboBaTbCA pasMepHbIe MPUBA3KU Ha NMOBEPXHOCTU
cBoboaHon popMmbl. ISDX no3BonsieT NpuBs3bIBaTb KPUBbLIE U MOBEPXHOCTU CBOBOAHOM hopMbI K
napameTpuU4EeCKUM KPUBBLIM U NMOBEPXHOCTAM, AaBas BO3MOXHOCTb YNpaBnsiTe NOBEPXHOCTAMU CBOGOOHOM

dopMbl NPY NOMOLLY Pa3MepoB.
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PucyHok 10: PasmepHoe YnpasneHue XygoxectseHHon Mogenbio

Co30aHue ConpsikeHul u lMepexodoe

CTnnb MOXHO MUCNoONb30BaTh A1 6bICTpOI'O CO34aHUS BbICOKOKAQYeCTBEHHbIX CMS1anHOBbIX COI'IpFl)KeHVIVI ana
ynyyweHna sCTeTUkKn Unm rmagkoctm nsgenuin. MoxxHo co3gaBaTth KacaTerbHble NOBEPXHOCTUN Unn
NOBEPXHOCTU C KacaTenbHON unm HeﬂpeprBHOIZ KpVIBVI3HOl7| nepexoga ¢ UHTepakTUBHbIM KOHTPOJIEM

KacaHu4.

i TN =l

PucyHok 12: NHTepaktmeHasa Manunynsauma KacaHvem

lMpumeHeHue XydoxecmeeHHbix [ToeepxHocmel npu Pazpabomke Modenelu

XyOoXXeCTBEHHbIE MOBEPXHOCTN MOXHO KOMOVMHMPOBATbL C NapaMeTpPU4eCcKMMm NOBEPXHOCTSIMU NpU
CO3[aHu1K NOBEPXHOCTEN Nepexoaa UM NOBEPXHOCTEN C BbICOKOW KPUBU3HOW.
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PucyHok 13: lNMoeepxHocTu MNMepexoaa ¢ Beicokon KpuensHon

O6pamHoe NMpomomunupoeaHue

MoxkHo ynO6HO NPUBA3bIBATbLCA K UMMNOPTUPOBAHHbIM CKAHNPOBAHHbLIM KPUBbLIM U CbaceTO‘-IHbIM nnm
NOBEPXHOCTHbIM AaHHbIM OJ14 NOCTPOEHUA XyOOXECTBEHHbIX KDUBbIX U I'IOBerHOCTeIZ.

PucyHok 14; O6patHoe lNpoToTunupoBaHue

Cpena XypnoxectBeHHoro MoaenupoBaHus

Pro/ENGINEER npegnaraeT cneumanbHyto cpegy MogenvMpoBaHus npu cosgadum anemeHToB Ctuns. OHa
BKITHOYAET pasnuyHble BbiNagatowme MeHI0, MEHIO BbICTPOro BbI30Ba, MEHIO MMKTOrPaMM 1 Apyrie cpeacTaa
ONS NepeKNioYeHNs B YETbIPEXOKOHHYHO KOMMOHOBKY. Takke MOXHO aKTUBU3MPOBaTb HEKOTOPbLIE
crneunduyHble MeHI0, KOTOPbIE HE AOCTYMHbLI NpU co3gaHun apyrux anemeHToB Pro/ENGINEER.

MeHro u lNukmozpammsl

Kak nokasaHo Ha criefytoLlem pUCyHKe, K rmaBHOMY MeHto fobasnsietcst meHio STYLING, a Takke MHorue
[OOMNOSHUTENbHbIE KOMaHAb! K CTAaHAAPTHLIM MEHHO.
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PucyHok 15: HTepdelic Cpeabl XypoxectBeHHoro MogenupoBaHus
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BudbI u lNMnockocmu

KomnoHoBKa ¢ EguHcTBeHHbIM Bngom

KoMrmoHoBKa C e AUHCTBEHHBLIM BMOOM MO3BOSET CO34aBaTh FeOMETPUIO, UCMOSb3Yys €AWHCTBEHHBLIN
TPexXMepHbI BUA UM COXPaHEHHbIE OPTOTrOHamNbHbIE BUAbI.

KomnoHoBKa ¢ YeTbipbMsa Bugamum
KoMnoHoBKa C 4YeTbIpbMsi BUAaMN OTODpaXKaeT YeTblpe OPTOroHarnbHbIX OKHA. Takas KOMMNOHOBKa OCOOGEHHO
nosiesaHa npu co3gaHun 1 ynpasneHnn TpexMepHbIMN KPUBbLIMU.
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PucyHok 16: KomnoHoBka ¢ YeTbipbMs Bugamu: Opurentaums o ymonyaHmio

AxkTuBHasg NMnockocTb

I'Ipw onpeaeneHnn Kpuebix B CTune, To4KM npoeunpyroTCA Ha TEKYLLYH OMNOPHYHKO NITOCKOCTb, Ha3biBaeMyro
aKTUBHOW NNocKocTbio. Mo YMOJ14aHUHo, CTunb Ha3Ha4aeT NnoCcKOCTb Top aKTUBHOW MNOCKOCTLIO.

3ymupoBaHue, NaHopamupoBaHue unu BpaweHue Buaos

B 0AHOOKOHHOW KOMMOHOBKE BMAA, MOXHO 3yMMpOBaTb, NaHOpPaMMpoBaTb UNn BpawlaTtb BUAbl, UCNOMb3ys
00blYHbIe MeHI 1 koMaHabl Pro/ENGINEER. MNpu 4eTblpexokoHHOWM KOMMNOHOBKE, Ha BblIOpaHHOE OKHO
HeobxooUMO NOMECTUTL KypCOp M UCMOMb30BaTb CTaHAAPTHbIE KOMAHAb! 3yMUPOBaHWs, NaHOPaMMpPOBaHMS
UNun BpaLleHusl.

CospaHune Neometpun Ctuns

Kpusblie
OnemeHTbl CTUNSA NO3BOMAKT CO34aBaTh CNTalHOBLIE KPMBbLIE U MOBEPXHOCTU, MOCTPOEHHbIE MO KPUBLIM.
Tunbl KpuBbIix

*  Free - kpuBas, nexatiasi B TpeXMEPHOM MPOCTPaAHCTBE.

» Planar — kpuBas, nexatias Ha ykazaHHOW NIIOCKOCTH.

e COS (Kpuasi Ha NoBepxHOCTUN) — KpuBasi, MPUBA3aHHast K yka3aHHOW NOBEPXHOCTU.
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Cos3pgaHue KpuBbix

[ina co3gaHnst HOBOW KPMBOWM, HEOOXOAMMO ONpeaenvTb TOUKM KpnBOWN. LLlenkHuTe neBon KHOMKOW Mbiwn Ons
onpeaeneHnsa MecTonoNOXeHUN TOYEK U LESNKHUTE cpeaHen KHOMKOW MblIlK s 3aBepLleHns TekyLen
KPMBOW 1 Ha4yana HOBOW.

Co3sdaHue [eyxmepHbix Kpuebix Ceo0600HOlU PopMbI

[IByXMepHyYI0 KpuBYyto cBOGOAHON hOpMblI MOXXHO CO34aTb, YKasbliBast TOUKM HA aKTUBHOWM MIIOCKOCTU B OKHE C
OOHVM BUOOM.
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PucyHok 17: 2-D,Byxw|epHaﬂ Kpusas

I'Ipvl ‘-IeTpreXOKOHHOI7I KOMMOHOBKE, MOXHO onpeaenAaTb TO4YKM B O4HOM BUAE N, 3aTEM, yKa3aTb
MECTOMNOSIOXEHNE BCEN KpI/IBOIZ B O4HOM 13 ABYX OCTaBLLUNXCA OKOH.

PucyHok 18
O6paTtuTe BHUMaHue:

Mpy onpeaeneHun To4YKM, MOXHO, YAEPXKNBAs KHOMKY MbILLMW, NepeTackusaTtb ee B Tpebyemoe
MECTOMOMOXEHUE.

CosdaHue TpexmepHbix Kpuebix
TpexmepHble KpuBble MOXHO CO3[aBaThb:
e Onpepgensas AByXMEPHYHO KPUBYIO U, 3aTEM, NEPEHOCH ee MO TPeTben KoopaMHaTe.

. Onpe,qenﬂﬂ TPEXMEPHYIO KPUBYHO, YKa3biBadA TOYKU, KaK MUHUMYM, B [IByX OKHax npu
‘-IeTpreXOKOHHOVI KOMMNOHOBKeE.

»  [puBsi3biBasiCb K TPEXMEPHOW reoMeTpum.
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PucyHok 19: YnpasneHue [1ByxmepHon Kpuson Ansa npespalleHus ee B TpexmepHyto

a

PucyHok 20: Co3naHue TpexmepHon Kpusor ¢ Ucnonb3oBaHnem YeTbipexokoHHOM KOMMNoOHOBKM

CoszdaHue IMnockux Kpuebix

[nsa cosgaHnst Nnockon KpuBon, Heobxoammo BbibpaTh onuumto Planar B gnanorosom okHe CURVE. lNMnockasi
KpvBas co34aeTCs Ha aKTMBHOW MIOCKOCTM.

PucyHok 21: Nnockasa Kpusas, Haxogawascs Ha Nnockoctu Right

PedakmupoeaHue Kpuebix
$opmoW KpMBOM MOXHO YNpaBnsATb NPV NOMOLLN:

. M3MEHEHUA NMONOXEHUA NPOMEXYTOYHbIX U KOHEYHbIX TOYEK.
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e  YnpaBneHus BEKTOPOM, KacaTenbHbIM B KOHEYHOWN TOUKeE.
+ [oGaBneHus 1 yaaneHusi TOYek.

e YANUHEHWS KPUBBIX.

«  PasgeneHus Unu KOMGUHMPOBAHWUSA KPUBBIX.

Hnanorosoe okHo CURVE cogepxuTt Bce onuun Angd cosaaHus u ynpasneHns opMon KpUBOW.
"% Curve

b5 I - EPC O VI

Mew  Edt | Add | Delete] Split

PucyHok 22: [lnanorosoe OkHo CURVE

HanoxeHune 3aBucumocTun Ha lNMepemelueHne ToUku

Mo ymonyaHuto, HENPUCOEOMHEHHbBIE TOYKM NepemMeLLarnTcs cBoboaHo. Ha nepemelLeHne MOXHO
HaknaabliBaTbh 3aBMCMMOCTH, UCNOMb3ys onuuu B ananoroeom okHe CURVE EDIT:

* Free (CBo60OOHO) — NO ymMON4aHuio
e Horizontal / Vertical (Mo ropmnsoHTanu / Beptukanwm)
¢ Normal (Mo Hopmann)

OpaHako, MOXHO TaKKe MCNOoNb30BaTb MaKpoOKOMaHAbl AnA NpmuBA3KN nepemMeLlleHNA N COXpaHeHUA onunn
AunanoroBoro okHa Ha Free.

PepaktnpoBaHue Nbkux Touek

Mpu nepemeLleHM NPpUCOEaNHEHHON TOYKM UK rMbkon Touku (soft point), oHa nepemeLlaeTcs NoO 3NEMEHTY,
K KOTOPOMY NMpucoeanHeHa. MoKyt ToOUKy MOXHO NepemeLlatb BAOSb reoOMeTpun, K KOTOPO OHa
npuBs3aHa, B NpoLecce peaakTMpoBaHUS KPUBOW.

PucyHok 23: CkonbxeHne 'mbkon Touku

PedakmupoeaHue KacamenbHbix

CTtunb no3sonser MaHunynmupoBaTb OJIMHOM 1 HanpaBleHnem KacaTenbHON B KOHEYHOWN TOYKE. OTK
KacaTtellibHble MOXXHO UCMNOJ1Ib30BaThb AJ1A USMEHEHUA d)OprI KpVIBOVI WK NS HanoXeHusi 3aBUCMMOCTEN.
Ons 0T06pa)KeHVIF| KacaTernbHOWN B KOHEYHOW TOYKe, HeobXxoaMMO LLENIKHYTb MO KOHEYHOM TOuKe, 3aTeM
nepeTtawmnTb JIMHUO KacaTenbHOW ANs UBMEHEHUS ONUHbI UK yrna.

_.-")'

7

PucyHok 24: N3meHeHne ®opmbl Kprsown npu Nomowm KacatenbHbix
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CospaHune XypnoxectBeHHbIX [ToBepxHoOCTeN

XyJJ,O)KeCTBeHHbIe NOBEPXHOCTU MOXHO CO34aBaTb, NUCMNOJb3yA nobble YeTblpe conpukacarLimnecd rpaHnubl.
[nsa atnx uenen MoryT ObITb MCMNOSb30BaHbI, KpuBble Ctuns, OMoOpHble KpnBblE€ N KPOMKU, KaK NOKa3aHoO Ha
cneagywuleM puCcyHke

e
S \
G
waa N
~

PucyHok 25: XynoxecTtBeHHble [ToBepxHocTu no YeTtbipem ConpukacaroLmmea MpaHuuam

JTaGopaTopHbIn MNMpakTUKym

Uenb

K koHyy amoeo npakmukyma, Bbl Haydyumecb aghghekmueHo ucnosib3oeamb uHmepdgelic Cmuns u
co3dadume npocmslie xXydoxecmeeHHbIe MoeepxHocmu.

MeTop

B YnpaxHenun 1, Bbl nepeonpeaenute anemeHT CTuns, cosgaHHbii B mogenu PDA. Bel Bocnonb3yeTtech
MEHI0, MeHI0 BbICTPOro BbI30Ba M MEHIO NUKTOrpaMM, a Takke YCTaHOBUTE pasnuyHble OpueHTauum Bmaa.

B YnpaxHeHun 2, Bbl cosgaguTe NOBEPXHOCTU AeTarnu NpoXeKTopa, CoeAuHSIst YeTblpe rpaHuLbl KpUBOW
Ctuns.

UHCTPYMEHTBI
MAKTOIrPAMMA OMNCAHUE
i YctaHaBnuBaeT AKTUBHYH OMOPHYHO NJTOCKOCTb
o CospaeT 1 pegaktTupyeT KpuBble
¢

OTobpaxaeT aMarpaMmMmy KpUBU3HbI
CTI/IpaeT BC€ TOYKUN KPUBU3HbI
u BbinonHseT obLyyto pereHepauuio

'i Cospaet NOBEPXHOCTU MO rPAHNYHbIM KPUBbIM

YINIPAXXHEHWE 1: U3yyeHue Unmepgpetica CTUJIA

3apava 1. [MoakcneprMeHTUPOBaThb C CYLLECTBYIOLWMM 3neMeHToM CTuns.
1. YcraHoBuTe pabouunn katanor B ISDX.
2. OTtkpownite PALM.PRT.
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PucyHok 26: VicxogHas Mogenb
O6GpaTtuTe BHUMaHue:

« 3KpaH» PaKTUYECKN ABNAETCA N306paxeHnem *.jpg, HanoxeHHbIM Ha Mmoaenb Pro/E B Buge TEKCTypbl.
LCD o *j Pro/E Y|

3. B [epee mogenu, wenkHute no STYLE id 89 v wenkHute no % > Redefine.

4. ObpatnTe BHMMaHue Ha pabouyto cpeny CTuns u, 0CO6EHHO, HA HOBbIE MHCTPYMEHTLI, MOSIBUBLUMECS B
WMHTepdence, Kak NokasaHO Ha crnegyoLem pucyHke.

el s Pl e Wil
RN LS

& il o

foe

PucyHok 27: HcTpymeHTarnbHble MeHo Ctuns

5. Cetka, oTobpaxaemas Ha nnockocTn TOP, ykasbiBaeT, 4To TOp ycTaHOBMNEHa B KA4eCTBE aKTUBHOMN
NMOCKOCTH.

6. WenkHuTte no View > Active Plane Orientation. lnockocte TOP ycTaHaBnnsaeTcsi napannensHO 3KpaHy.

7. B okHe, WwenkHuTe no % > Default Orientation.
3apgaya 2. VI3MeHUTb pacnonoXXeHUe OKOH.

1. WenkHnte no View > Show All.
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2. WenkHuTte no Styling > Set Active Plane. BoiGepute nnockocts Oblique 13 [JepeBa mogenw.

3. B BEpXHEM NTEBOM OKHE LLESTKHUTE MO % > Active Plane Orientation B BbinagatoLiem MeHio.
4. BbinonHuTe BpalleHne Mmoaenu B fitoboM OKHe.

5. WenkHuTe no View > Default Orientation onst BocctaHoBNeHMs n3obpaxxeHns BO BCEX OKHaX.

6. LLlenkHuTe B ntobom okHe, 3aTem Qﬁ > Show All.

7. BoccTaHoBuTe akTMBHYO NnockocTb. Mo npaBon kHomnke mbiwwn Beibepute Set Active Plane 1 BoibepuTe
nnockocTs TOP.

8. Haxkmute <CNTRL> + <D> gns BOCCTaHOBMEHUS OpUEHTaLUN MO YMOMYaHMIo.

3apava 3. [No3HakombTECH C NpedycTaHoBkamu CTuns.

7
1. lWenkHnTe no EE n i_@.
2. WenkHute no Utilities > Styling Preferences.

3. iameHuTe war ceTkun. B obnacTtun ceTkm gmanoroBoro okHa Beeaute [15] n HaxxmuTe <ENTER>.

PucyHok 28: MameHeHue LWara CeTkun
4. B obnactu Display ananorosoro okHa STYLING PREFERENCES, cHumute nepekntodatens Grid.

5. B obnactu Surface Mesh, nepemectuTe nonayHok quality HanpaBo, 4To6bI ceTka cTtana 6onee NNOTHOW.

6. LLlenkHuTe no [3akpackal.

7. B obnactu surface mesh, wenkHute no On gnsa otobpaxxeHus CeTKM Ha 3akpalleHHON Mogenu.

A e R R
P T LT ' Lprek
BB o s 5
s

PucyHok 29: Oto6paxeHune CeTkn Ha 3akpalueHHon Mogenu
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8. OTo6pa3snte mogens 6e3 kpmBown n ceTku. LLlenkHuTe no View > Shade.
9. Bakpownte gnanorosoe okHo STYLING PREFERENCES.

10. WenkHnte no [: [MepepucosaTs].
3apava 4. lNo3HakomMbTECH C NPOLIEAYPOV BbIOOpa.

1. |.|.||eJ'IKHI/ITe BO3ne Ha6opa KPUBbIX, KaK NOKa3aHO Ha crneayuiemM pucyHke.

I
LA kHKMT & 2 qece
ANA ELIGOpa KEEMETH
[ ——

PucyHok 30: BeiGop Kpuson

2. WenkHuTe no % > Next ona nepebopa KoMaHA B BbiNagatoLeM MeHHO.
3. BbibepuTe 06bekThl U3 Habopa. LenkHnTe npaBon kHomkow Mblwmn no Show Sel Bin. B guanorosom okHe
SELECTION, wenkHuTe no Style: (1) Curve:CF-116.

4. 3aBepLunte anemeHT CTung, WenKHUTE no

5. 3akpownite mogens.

YINPAXXHEHMUE 2: Co3daHue lMoeepxHocmu Cmunsi
3apava 1. Hauatb HOBbIN anemeHT CTuna ons Tena npoXxekropa.
1. Otkponte FLASHLIGHT.PRT B katanore ISDX.

FRORT

PucyHok 31: VicxogHas Mogenb
2. WenkHute no Insert > Style.

3. Ecnu Heobxognmo, wenkHnte no View > Show All ons Bo3BpaTta K 04HOOKOHHOMY BUAY.

4. WenkHunte no =51 [YcTaHOBKa aKTMBHOW ONOPHOW MIIOCKOCTM] B BOKOBOM MEHIO U, 3aTeM, BbibepuTte
onopHyto nnockoctb FRONT.
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PucyHok 32: YctaHoBka Nnockoctn FRONT B KauectBe AktnBHOM OnopHou Mnockoctn
3apava 2. Co3aTth KpMBYIO 1 yNyYLINTb ee (hopMy.

-« A
1. Cosgavite nnockyto kpusyto. LLenkHuTe no [CospaHue n pegaktnpoBaHue kpusbix] > New > Planar,
3aTeM LUEeNKHUTE Ha aKTMBHOM NMOCKOCTU B MeCTax, Kak MoKka3aHo B creaytoLleM pUCYHKe.

PucyHok 33: Kpusas

&HB
2. WenkHnte no = "= | > FRONT.

¢

3. WenkHuTe no = > Edit> [OToGpaxenne dnarpammbl KpuBnaHbl]

4. WenkHnTte no TpebyeMbiM ToUKaM KPMBOW M pacTalmTe Ans NofyYeHns opMbl KPUBOK, NPUGNN3NTENBHO
COOTBETCTBYIOLLIEN NOKa3aHHON Ha cnegytowem pucyHke. Kpmeasi fosmkHa BbiTb pacronoXeHa Bhllle
GaTapei.

NFaNim s, g

PucyHok 34: PepgaktuposaHue n Hactponka Kpusow
5. WenkHnTte no OK ons 3aBepLleHnst CO30aHUS KPUBOM.

3apaua 3. Co3naTb APYryro KPMBYIO HA HKHER CTOPOHE.

A
1. WenkHnTe no > New > Planar, 3atem wenkHuTte B mectax Ha nnockoct FRONT, kak nokasaHo Ha
cneayoLweM pucyHke.
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PucyHok 35: CosgaHue HmxkHeln Kpuoi

2. Ynyywunte chopMy KpMBOM, UCMOMb3Ys TE Xe MEeToAbl, YTO U ANst NPeAbiayLLen KpUBOW, YTOObI OHa
NpMbnM3NTENBHO COOTBETCTBOBANa NpeabIayLLEMY PUCYHKY.

3. WenkHuTe no OK.

3apaua 4. Co3gaTtb NepBylo NONepeyHyo KpMBYIO N yNyylnTb ee opmy.

HE &

1. WenkHnte no > DEFAULT. 3atem LUenkHuTe no
£

[CTepeTb BCE TOYKUN KPUBU3HbLI] M BbIKNOYUTE

L 1Y o .
2. UlenkHute no > New > Free. Haxxmute u, yaepxunsas <ALT>, LenkHUTE NO BEPXHEN KPUBON, 3aTEM
LLIENKHMTE MO HDKHEN KPMBOW B MECTaX, MOKa3aHHbIX Ha CrieayHoLLEM PUCYHKE.

PucyHok 36: 3agHaa YacTte MNpoxekTopa

3. WenkHuTte no Add, 3atem LenkHUTe B CriefQyroLmx AByx MecTax ansa Ao0aBneHnsa To4eK, Kak NokasaHo Ha
CcrneayloLeM pUCyHke.

PucyHok 37: [JoGaBneHHble TOYkM

4. Wenknute no Edit. Yaepxnsasa <SHIFT>, wenkHWTe n npoTawimTe TOYKU NpUbNn3mMTensHo, Kak mnokasaHo
Ha crneayloLemM pUcyHke.
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PucyHok 38: Co3gaHue Kpuson, MNMytem MaHunynaumi Tovkamu
3apaua 5. CoenaTtb kpuBYylo, neprneHaukynapHon nnockoctn FRONT.

1. BbIDEpUTE BEPXHIOK KOHEYHYIO TOYKY HOBOM KpuBoW. LLenkHuTe no Tangent, namvexute ee tun Ha Normal
n BbIbepute nnockocts FRONT.

,_rﬁ:raurm —
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PucyHok 39: CosgaHue KacatensHom k Nnockoctn FRONT
2. [NoBTOpUTE BLILLEYNOMSAHYTYIO NpoLeaypy ANA HAXKHEro KOHLA 3TOM e KPUBOW.

3apava 6. YnyywmTb hopmMy KpUBOWN.
ik
1. Wenknnte no == > RIGHT.

2. U.leﬂKHMTe no N NameHute (bopmy, ynpasndada MecTonosioXXeHUAMN ToOYEeK U ANMMHaMUN KacaTellbHbIX.

PucyHok 40: N3ameHeHne ®opmbl, Ynpasnas Toykamm
3. WenkHuTe no OK.

3apayva 7. Co3gaTb Opyryo NONepeYyHyro KpUBYIO B BUAE NIOCKOW KPUBOW.

e

1. WenkHute no == > Default. 3atem wenkHuTe No n BbIbepuTe nnockoctb RIGHT.

A
2. WenkHnte no > New > Planar. 3atem wenkHuTe no Planar ons oTkpbITUS BbiNagaroLwero MeHHo.
BeeguTte [-75.0] B TekctoBoM none Offset.

3. WenkHuTe no Styling > Snap Ansa BKNOYEHMS NPUBA3KM.

4, U.leﬂKHVITe no BerHeVI KpVIBOVI, LeJNIKHUTEe Nno crieayrowmm ABYyM TOYKaM, B MeCTaX, NOKa3aHHbIX Ha
aKTUBHOW MAIOCKOCTU; 3aTEM LLENKHUTE MO HUMXKHEN KpVIBOVI.
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PucyHok 41: Co3gaHue Jlnueson Yactu NMpoxekTopa
5. WenkHuTte no Styling > Snap ans BbIKMOYEHUS] NPUBSI3KN.

3apava 8. Hanoxuntb 3aBUCMMOCTU Ha KacaTernbHble B KOHEYHbIX TOYKaX.

1. WenkHute no Edit. LLlenkHMTe No KOHEYHOM TOYKE U % B MeHto Tangent, Bbibepute Normal B MeHi0
ObICTpoOro Bbi3oBa U BbiboepuTe nrnockocte FRONT.

AE
2. Wenkuute no - T I> RIGHT.

3. NameHunTe bopMy KpMBOK, Kak MOKa3aHO Ha cnegylowemM pucyHke.

PucyHok 42: N3ameHeHne dopmebl, Ynpasnasd Toukamum

4. B gpnanorosom okHe CURVE, wenkHute no OK.

5. PereHepupynte mogensb, Lwerkas no n [PereHepupoBaTb BCe] npu HeoOXoaNMMOCTH.

3apayva 9. Co3gatb NOBEPXHOCTb NO KpuBbIM CTUNS.

1. WenkHuTe no # [CospaHue NoBepXHOCTM MO rPaHUYHBIM KPMBbLIM] U BbiIbepuTe YeTblpe CO3aaHHbIX
KpuBbIX CTUNSA, KaK NOKasaHo Ha CreaytoLemM PUCYHKE.

PucyHok 43: Buibop 'paHnyHbix KprBbix

2. WenkHute no OK.
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3. WenkHuTe no

ana 3akpackun mogenu.

P

=

PucyHok 44: CosgaHHas [1oBepxHOCTb
3apava 10. [Nepeonpenenute MECTOMOMOXEHNE CMELLLEHHON MIIOCKOCTU.

1. Bbl6epMTe NJIOCKYH NnonepeYHyr KpMBYHO, Kak NoKasaHo.

PucyHok 45: Buibop Nnockon MNMonepeyvHon Kpuson

2. Wenknute no % > Definition.

3. WenkHuTe no Planar ona pacnaxmeanus nons, eeegute [- 90], Haxxmnte <ENTER> n wenkHute no OK.

4. WenkHnte no u Ons pereHepaumm anementa Ctuns.
I \\_\_‘_‘ﬁ_

PucyHok 46: PereHepupoBaHHbIi OnemeHT Ctuns

3apayva 11. Co3gaTtb KpUBbIE M MOBEPXHOCTU PYYKM.
i

1. WenkHnTe no =1 n Bbibepute onopHbin anemeHT FRONT, 3atem wenkHute no == > Front.

L 1Y o
2. U.leﬂKHVITe no > New > Planar v co3gainTte ase KPpUBbIE, KaK NOoKa3aHO Ha cneayluleM puCcyHke.

PucyHok 47: Co3gaHue [1Byx JononHutenbHbix KpmBbix
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3. lWenkHnTe no . > New > Free 1 co3gainte nepByo NONEPEYHYIO KPUBYIO, KaK NOKa3aHO Ha CrieaytoLem
pucyHke. NcnonbayiTte <Alt> Ans NpyBs3KM K CyLLECTBYIOLLUMM KPUBBIM.

PucyHok 48: Co3paHne CeobogHon Kpuson

4. lWenknute no Add 1 BeibepuTe MeCTO AN CpeaHen TOYKM, Kak NMokasaHo.

PucyHok 49: Bribop MecTtononoxenuss CpegHen Touku

5. Wenknute no Edit n ucnonbayiite <SHIFT>, ana npoTackMBaHusi TOYKM NEPNEHAMKYNSIPHO NITOCKOCTU
FRONT. Cdhopmupyiite KpMBYHO, Kak MoKka3aHO Ha CrneayloLlemM pUCYHKe.

PucyHok 50: CdopmmposaHHas Kpmsas

6. Vicnonb3ys Te e MeTodbl, CO34anTe HOBYIO KPMBYIO C POPMOI, NOKa3aHHOW Ha crneayoLeM pucyHke.
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.

PucyHok 51: Co3gaHue n dopmmposaHme Btopown Kpueow

7. WenkHuTte no OK ansa 3akpbiTusa guanorosoro okHa CURVE.

8. WenkHuTe no fﬁj BblIbepuTe YeTkipe KpuBble, hopMUpYLOLLME PYYKY U LenkHuTe no OK.

9. WWenkHnTe no NS 3aKpacku Moaenu.

PucyHok 52: Co3sgaHue NoeepxHocTu no Yetbipem Kpmebiv Ctuns
10. WenkHuTe no Insert > Surface Operation > Merge.
11. BbIOEpUTE MOBEPXHOCTb PYYKM, 3aTEM NMOBEPXHOCTL TENa.

12. Brmtoumnte ceTky ansa Quilt Sides, kak noka3aHo Ha cregyloLwem pUCyHKe.

FRONWT

Tap

il

_,.__.\_
L1

——
=

1GHT

PucyHok 53: CTopoHbl JlockyTHOM MoBepxHOCTU

13. WLenkHnTe no )

14. WenkHuTe no Feature > Mirror Geom u BbiGepuTe nnockocte FRONT.
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PucyHok 54: 3epkanbHo OTobpaxeHHas 'eomeTpus
15. WenkHuTe no Insert > Surface Operation > Merge, BbiGepuTe neByto 1 NpaByto NOMOBUHbI TeNa
NPOXeKTOPa U LENKHUTE MO ‘\,

16. BbIOEPUTE KPOMKY, MOKA3aHHYHO HUXKE U LLENKHMTE No B > Round Edges.

PucyHok 55: Ckpyrnenne Kpomok
17. BBegute 3HaveHue paguyca [5.0].

18. lNoBTOpUTE AN APYron CTOPOHBI PYYKU.

PucyHok 56: CkpyrneHHble ['paHm

19. WenkHute no Insert > Thin Protrusion > Use Quilt n BbiGepute NocKyTHY0 NOBEPXHOCTb.

20. WenkHuTe no cTtpenke Material Side, 4Tobbl fo6aBUTL MaTepuan INSIDE (BHyTpb) noBepxHOCTH.

21. BeeanTe 3HayeHune TonwmHel [2.0] v WwWenkHuTe no \.( (MoxHo [o6aBuTb KprBble CTUNSA K MO 1
CKpPbITb €ro)
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PucyHok 57: 3aBepLueHHas Mogenb

22. CoxpaHunTe 1 3aKkponTe mMmoaens.

Pe3omMe

B aTtom moayne, Bbl y3Hanu yuTo:

ISDX nHTerpmpyeT NoBepxHOCTU cBOOOAHOM hOpMbI 1 NapaMeTpuyeckue MOEnNu Anst yeuneHms
cywecTBytoLmx BoamoxxHocTen Pro/ENGINEER B nocTpoeHun NoBepxXHOCTEN, NO3BOMSIA cO3AaBaThb
Takne opMbl U3JeNnNi, KOTopble TPEOYIOT MTMOKNX NOBEPXHOCTEN.

CTunb no3eonseT co3gaBatb reomeTpuio, NCnosfib3ya oaAHO- UM MHOITOOKOHHYKO KOMIMOHOBKY.

Mpwn cospaHumn anemeHTa CTnnb fobaBnsieTcst HOBOe MeHKo Styling 1 NOSABNSETCS MHOXECTBO HOBbIX
KoMaHg,.

KpVIBbIe MoryT ObITb CO3aaHbI B BUAe TPEeXMEpPHbIX U NIMOCKUX KPUBbIX.

[na cosgaHns XyooXXecTBEHHOM NOBEPXHOCTM HEOBXOAMMO YeTbipe COMpPUKACAIOLLMXCS FPpaHUYHbIX
KpUBBbIX.

[nsa nameHeHnsa opMbl NOBEPXHOCTM crieayeT MaHunynnmpoBaTb OPMON FPaHNYHbLIX KPUBbIX.
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nasa 18

Cpepa Pa3peweHunna KoHdnukros

Bpemsi om epeMeHuU, Npu pezeHepayuu 3semMeHmoe Mmodesieli npoucxodsim KOHAukmsl. ns
peweHusi amux npobseM MOXHo ucrnosib3oeams Cpedy Resolve (Pa3peutenus).

UN3yqyue ocob6eHHocmu Cpedbl Pa3peweHusi KoHghbriukmoe 6ydem 803MOXHbIM yilyHwiamb
cywiecmeyroujue 3sieMeHmMbl U napamempsbl. 3mo HaMHo20 yO0o6Hee u aghghekmusHee, yem
co30aeamb UX 3aHOBO.

LUenn
B aTon rnaee Bbl nsyuure:
e OMMCaHue pasnuyHbIX TUMOB OLIMOOK pereHepaLmu.
e 3anyck Cpegpl PaspelueHus KoHhnmkToB.
e [uarHocTuky npobnem pereHepaunm aNeMeHTOB.
« 3anyctute “quick fix (BbicTpoe pelueHue)” onsa ycTpaHeHUs NPUYUHBI KOH(PMKTa pereHepaumu.

+  OnucaHue HeKoTopbIX NyTEN Anst U3MEHEHNS1 KOHCTPYKLIMM MOAENN C LieNbio paspeLleHns
KOHMOIMKTOB MpU pereHepaunm aneMeHTOoB.

KoHdnukrbl npn PereHepauumn

KOH(bJ'II/IKTbI 00bIYHO NPoOnCXoadT, NOTOMY YTO NSMEHEHME HEKOTOPOIo 3rfieMeHTa HaxoanTcA B
npoTnBopeynmn C Tpe6yeMbIM N3MEeHeHNneM Opyrux 3rieMeHTOB. Takue TunbI KOH(bﬂMKTOB nponcxogat no
cneaywLwnMm npudnHam:

. C034aeTcsl HOBbIN 3fIEMEHT, KOTOprVI He npuncoegnHeH nnm nmeeT ogHOCTOPOHHUE KPOMKW.

e BoccraHaBnvBaeTcs arneMeHT, KOHPAMKTYIOLWNIA C APYrMM (HanpyMep, Hanuume CKpyrneHms 1 acku
Ha OHOW KpPOMKe).

. I'IepecequVle anemeHTa bonee HegeNCTBUTENBHO, NOTOMY 4YTO U3MEHEHHbIE pa3dMepbl NnepeHecsn
nepeceKkaemMble NoBEPXHOCTU.

* Bbi3biBaeMasi cbopka He MOXET OTKpPbITb TPeOyeMble MOAENM, KOTOPbLIE BXOAAT B HEE.
e COBOpoYHbIE 3aBUCMMOCTM ANl KOMNOHEHTA - HEAENCTBUTENbHBI.

° YpaBHeva 3aBMCUMOCTEN HapyLweHbl.

3anyck Cpedbi Pa3peweHusi KoHhnnukmoe

B cnyuae koHdnukTa pereHepaummn, Pro/ENGINEER aBTomatuyeckn 3anyckaet Cpepny PaspelueHus
KoHdpnukToB. B 3TOM cny4ae:

. BbiNagatoLlee meHto File ctaHoBuTCS HeOOCTYNHbIM U MOAeSb HEJTb3A COXPaHUTb.

. KOH(*)J'II/IKTHbIIZ ArNieMeHT M BCe nocnegyruimue anemMeHTbl OCTarTCA HE pereHepupoBaHHbIMNA.
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* B Tekylen mogenu otobpaxatoTcs TONbKO Te 3NeMeHTbI, KOTopble ObINn pereHepnpoBaHbl 40
MOMeHTa KOH(MMKTA.

*  Pro/ENGINEER oTobpaxaeT onncaHune npobnemsl B O6nactn CoobLieHui.

* Pro/ENGINEER otobpaxaeT B MeHempkepe MeHto onuun meHio RESOLVE 1 0KHO AMarHOCTUKM.

PaspeweHue KoHghniukmoe PeceHepauuu

Mocne Bxoga B Cpeay PaspelleHuns KoHpnMKTOB, MOXHO obpaLlaTees ¢ NpobrnemMoi KoHGNUKTa, UCMoNb3ys
nobon 13 crnegyoLwmnx MeTOLOB:

. OTMEHUTb BCE U3MEHEHUS, CAENAaHHbIE C MOMEHTa NocrneaHemn yCFIeLLIHOIZ pereHepauunun.

e BbINONHUTb AUArHOCTMKY NPUYMHBI KOHGIMKTA, UCNOMb3YS TEKYLLYIO (KOH(IMKTHYIO) MU PEe3EePBHYHO
MOA€enb.

* [MonbiTaTbCcs BLINONMHUTL 6biICMpoOe peweHue (quick fix) npobnembl, NCNONb3ys KOMaHabl HbICTPOro
BbI30Ba (shortcuts) Anst BbINONHEHWS CTaHAaPTHbIX ONepaLynii TONbKO Hag, KOH(MMKTHBIM
3M1EMEHTOM.

*  N3MeHUTb KOHMIUKTHYIO UK pe3epBHYI0 MOAeNb UCMOMb3ys CTaHAapTHbIE OYHKUMK AeTanu unm
cbopku.

OnpepeneHne Mopenu

Mpn AnarHoCTUKe UM 3mMeHeHnM Mogenu, paboTbl MOXHO BbIMOMHATL HaA, TEKYLLEN KOHITMKTHON
mopenbto unu pesepeHol (backup) mogensto. Mpu ncnonb3osaHum pesepsHoii Mogenu, Pro/ENGINEER
nokasblBaeT BCE 3NIEMEHTbI B UX COCTOSIHUM O pereHepaunm, YTobbl MOXHO BbINO N3MEHATL UK
BOCCTaHaBMMBaTb pa3Mepbl 3NIEMEHTOB, KOTOpbIE HE OTOOPaXalTcs B TEKYLLEN MOAENMW.

Mpu Bbibope onumu Regen Backup n3 guanorosoro okHa ENVIRONMENT, cuctema coxpaHsieT konuio
Tekywen mogenu Ha anck ¢ HassaHnem REGEN_BACKUP_MODEL###.PRT nepen kaxgon pereHepaunen,
n yaansiet cann npuy Beixoge n3 Cpegpl Paspewenunsa KoHdpnmkTos. MHave, cuctema ncnonssyet
NMOCMNeHIo BEPCUIO TEKYLLIEN MOJENN, COXPAHEHHYIO Ha AMUCKE 0 MOMEeHTa KOHUKTa.

OtmeHa UsmeHeHun

B oTnnymm oT nonbITkn pa3pewmnTb NPobnemMy, MOXHO NPOCTO OTMEHUTL LLar, KOTOPbIA 3acTaBun
Pro/ENGINEER nepewntu B Cpeay Paspelwwenns KoHdnukros. OgHako, 3TOT BapuaHT B HEKOTOPbIX Criy4asx
Henb3si Ha3BaTb ONTUManbHbIM. Hanpumep, ecnv aneMeHT uMeeT KOHMINKT N0 NPUYMHE BbIMOSTHEHHbIX
N3MeHEeHWI, TO Jaxke Npu OTMEHe M3MEHEHUN, COBCTBEHHO MOAENb BCe eLle OCTaHeTCcs NpobneMaTnyYHON.
BapuaHT ¢ Undo - 6onee nogxoauT B Tex Criydasx, B KOTOpPbIX MO0 He nnaHupyeTcs aenaTb U3MeHeHun,
nnu TpebyeTca pewwnTb KOHDNUKT B Moaeny 6e3 ncnonb3oBaHust MHCTpyMeHTa Pa3pelueHns KoHnukTos.

Ob6paTtuTe BHMMaHue:

Cnep,yeT NOMHUTb, YTO UHCTPYMEHTDI Cpeﬂ,bl Pa3peLueHM;| KOHd)HMKTOB npegHa3Ha4vYeHbl Ana peweHnd
KOH(bJ'IVIKTOB, C Lenbio NoCTpOoEeHnA bonee rMbkMx mogenen.

OnarHoctnpoBaHue lNpob6nemsbl

Mpwn ncnonb3osaHun Cpeapbl PaspelueHns KoHMNNKTOB pekomeHayeTcsa n3yuntb MHopMaLMIio No Moaenu,
4YTOObI ONPeenuTbL NPUYMHY KOHUKTa. CucTtema NpeaocTaBnsieT pa3nnyHblie CPeacTBa ANarHOCTUKA AN
BbINONHEHUs uccnegosaHus. [Ana nsyyeHus Mogenu MoxHo ucnonb3osaTb okHO FAILURE DIAGNOSTICS,
oTobpaxatoLee cneayoLlyo MHpopmauumio:

*  OnucaHue TekyLler 1 pe3epBHON Modenu
*  VHdopmMauuio no KOHMIMKTHOMY 3NEMEHTY

» Tloackasku Mo peLueHmno Npobnemsl
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PucyHok 1: OkHo FAILURE DIAGNOSTICS

Ecnu TpebyeTca nccnegosatb npobrnemy aanee, MOXHO ncnonb3oBaTb onuuto Investigate anst nonyyexHns
cnegyoLlen nHpopmMmaLmMm OTHOCUTENBHO TEKYLLEN UMK pe3epBHON MOLENW, eCIM OHA CYLLLECTBYET:

*  V3MEHEHHbIe pa3mMepsbl.
¢ Bce mogudukaummn n naMeHeHus.

¢ Bce npuBAskn KOHOANKTHOrO anemMeHTa B MOAENN.

¢ HepencreutenbHasa reoMeTpus KOHPNKTHOMO afieMeHTa.

3aTeM MOXHO OTKaTUTb MOZENb Ha3ad K OQHOMY CIeayHLLEero: K KOHPMKTHOMY S1eMEHTY (TONbKO Ans
pe3epBHON MoJenu), K 3aNeMEeHTY, CTOsILLEMY HEMOCPEACTBEHHO nepes KOH(NUKTHBIM, K COCTOSIHUIO Ha
MOMEHT nocneHewn yCrneLIHOW pereHepaunm afieMeHTa Unm K ykazaHHOMY 311EMEHTY.

BbinonHeHune BbicTporo PeweHnsa KoHcpnukTtHoro AnemeHTa
Ucnonbaya meHio QUICK FIX, MOXHO BbINOMHATL cneaytoLime 4eNCTBUS TONbKO Ha KOHADNIMKTHOM 3feMEHTE:
*  nepeonpenenuTb ero
* [lepeHanpaBuTb €ro.
¢ [MopaBnTb KOHPNUKTHBIN ANIEMEHT BMECTE C €ro MOTOMKaMU.
e YganuTb ero BMecTe C ero noToMkamu.
O6paTtuTe BHUMaHue:

Mpu BbINONHEHUN n3MeHeHusa B Cpeae PaspelueHus KoHIMKTOB, OHM MOryT BO3AEeNCTBOBATh Ha
KOHMIMKTHBIA 3NIEMEHT UKW OPYrON yKa3aHHbIA anemMeHT. Ecnin anemeHTbl 6yayT nogaBneHsbl, UCNonb3ys
mMeHto QUICK FIX, Heobxogmmo ncecnenoBatb NpUYMHY KOHAINUKTA Nepes NPOAOINKEHNEM NOCTPOEHMS
aetanu. Ecnu HUKakux ncnpaeneHni He BygeT caenaHo, 3TOT ANEMEHT Henb3sa OyaeT BO306GHOBUTL B
nocriegymroLlem.

U3meHeHne Mogenu

WNcnonbaysa mento FIX MODEL, MOXHO U3MeHATb NM0OO0N 3r1eMEHT NN KOMMOHEHT AN peLueHns npobnemsl
pereHepauuwn. Npu nameHeHnn mogenu B Cpefe Paspelwerusa KoHpRMKTOB cneayeT, 0gHako, n3ydnTb Bee
OTHOLWEeHMS poauTernb / NOTOMOK, KOTOPbIE CYLLECTBYIOT MEXAY dNeMeHTamMn 1 KOMMOHeHTamMn Ans
npegoTBpaLLeHNs U3MEeHeHNs Ha3HavyeHus cobcTBeHHO Mogenn. KOHKpeTHO, MOXHO UCMNonb30BaTh nobon
n3 criefyowmx noaxonos:

e ucnonb3oBaTb MeHio FEAT ans BbiNONHeHWSA onepaunin Hag anemMeHTaMmm B Mogesnu.
*  3mMeHATb pa3mepbl C Ucnosfib3oBaHMeM cTaHgapTHoro meHto MODIFY.
e [loBTOpHO pereHepupoBaTb MOAENb.

e BoccraHaBnuvBaTtb pa3mepbl, NnapameTpbl, ypaBHEHUSA UK BCEX UX A0 UX COCTOSHUS Nnepes
KOHMNNKTOM.

«  [o6aBnsTb, yaansiTb UK U3MEHSITb YPaBHEHUS!, MO Mepe HEOOXOAUMOCTH, ANs pereHepaumum
Mogenu.
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* Ortobpaxatb meHio PART SETUP gna otobpaxeHusa ononHUTENbHbIX NpoLeayp HacTPOMKM
aetanu.

JTabopaTtopHbIn MNMpakTUKym

Uenb

Lenb amozo npakmukyma e paspeweHuu KOHJIUKMoe pe2eHepayuu, ¢ UCMojib308aHUeM cpeodbl
pa3peweHusi KOHQIUKMoae.

MeTon

B aTom ynpaxHeHuu, kK getanu 6yayT gobaBneHbl aneMeHTbl, KOTOpble MOCHYyKaT NPUYNHON KOHIMKTa
apyrux anemeHToB. 3atem, npobrnema GygeT uccnenoBaHa u pewweHa B Cpeae PaspelueHus KoHdnmkTos.
YIIPAXXHEHMUE 1: PaspeweHue KoHghbnnukma PeceHepauyuu

3apava 1. Vcnonb3oBatk onuun Feature List 1 Model Player ansa onpegenenust Toro, kak 6bina noctpoeHa
dacka getanu.

1. BbizoBuTe hacky getanu.

2. OTtkpowite cnvcok anemeHToB. LLlenkHute no Info > Feature List. N3yunte MHdopmaLmoHHoe OKHO U
3aKpounTe ero.

3. PereHepupyite mogenb no waram. WenkHuTe no Utilities > Model Player.

4. BeinonHuTe noLuarosoe nepemelleHue no mogenu. LenkHute no " ONns pereHepaunn anemMeHT 3a
3NeMeHTOM.

Ob6paTtuTte BHMMaHue:

CuctemMa pereHepupyeT ABe dacku nocne AByx BbigaBnveaHuii. OnopHble NNockocTy He GyayT BUAHLI, ecnu
OHW ByOyT BLIKMIOYEHDI.

3apaua 2. BctaBuTb CKPYrIEHNE Ha HWDKHEN KpoMke Moaenu. [106aBuTb CKpyrneHus nocne BTOporo
(TpeyronbHOro) BblaaBNUBAHUS.

1. WenkHute no Feature > Insert Mode > Activate B MeHeaxepe MeHIo.

2. BctaHbTe nocne BTOPOro BblAaBnMBaHUs. Bbibepute BTOPOW aneMeHT BbldasnueaHmsa mogenu. Obpatute
BHMMaHue, 4To cuctema 6ornblue He oTobpaxkaeT hackm, kKak MoKa3aHo Ha CrieayoLeM PUCYHKeE.

CEpyT MHTE 3TH
HETE DS KPOMEH

T Ectare nocne

ATOro Ek 1426 NHEaHKMA

PucyHok 2: Cpepa PaspelueHna Mogenu
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. WenkHute no Insert > Round.

. OctaBbTe Simple no ymonuaxuio. 3atem wenkHute no Done B meHio ROUND TYPE.

3
4
5. OctaBbTe onuun Constant n Edge Chain no ymonuanuio u wenkHute no Done B meHio RND SET ATTR.
6. WenkHute no Surf Chain B meHto CHAIN.

7

. BblOepuTe CKPbITYIO HUKHIOK NOBEPXHOCTb Npu noMoly Query Sel u wenkHute no Accept.

oo

. Bblbepute Bce NoacBeYeHHbIe KpOMKM Ansa ckpyrnenus. LWenkHuTe no Select All
B MmeHto CHAIN OPT; 3atem wenkHute no Done B meHio CHAIN.

9. BBeguTte 3HaveHue paguyca. Beegute [2.0] ¢ nocneayowmm <ENTER>.

10. 3aBepLumnTe anemeHT ckpyrnexus. LWenkHute no OK.

11. WenkHute no Feature List B Bbinagatowem meHo INFO.

O6paTtuTe BHUMaHue:

Cuctema cosgarna aneMeHT CKpYrfieHns nocre BTOPOro BblgaBnueaHus. Takke, o6paTuTe BHUMaHWE Ha
cTaTyc pereHepaummn asyx acok.

12. WenkHuTte no Close ans Bbixoga n3 okHa INFORMATION.

13. WenkHute no Insert Mode > Cancel ansa Beixoga u3 pexxmma BcTaBku. Koraa cucrema 3anpocur,
TpebyeTcs N BOCCTAHOBUTL 3N1IEMEHTBI, KOTOpble ObiNy NogaBneHb! NP akTUBM3ALUKN peXnma BCTaBKY,
BBeauTe [yes].

3apaua 3. Pro/ENGINEER nepexoaut B Cpeny PaspelueHnsa KoHdnmkToB, NOTOMY YTO HE MOXET
BOCCTaAHOBMWTb anemMeHT chacku. MNMpuBA3km ona anemeHTa dackm donbLue He cyuiectByeT. Cuctema
3aMeHuNa UxX S1IEMEHTOM CKPYINEHUS, CO34aHHbIM B PEXMME BCTaBKW. BbiNonHWTe AMarHOCTUKY MOAENMW.

1. MNMpocmoTpute BCo nHdopmauuio B okHe FAILURE DIAGNOSTICS.

2. lWenkHute no Overview n npocmotpute Resolve Feature Overview (O630p Pa3peluenns SnemeHTa).
3akpownTe OKHO.

3. WenkHute no Feature Info n npocmotpute Failed Feature Info (MHdopmaumnsa no KoHdnnkrHomy
3OnemeHTy). 3aKkponTe OKHO.

4. Wenknute no Resolve Hints n npocmoTtpute npeanoxernst Pro/ENGINEER no pelueHuto npobnemsil.
3akponTe OKHO.

5. WenkHute Investigate B meHio RESOLVE FEAT. NMpumute no ymonyaHuio Current Modl v wenkHute no
Show Ref B meHio INVESTIGATE.

6. MponanTe No OKHY OTCYTCTBYHOLLEN (hacku, LLernKas Nno Kaxaomy o6bekTy 1 npocmaTpueas npuBsasku. Mo
3aBepLUEHNM NPOCMOTPa OTCYTCTBYHOLLMX NPUBA30K, LWenkHuTe no Close.

O6paTtuTe BHUMaHue:

Ha akpaHe nosBnstoTca NpMBSA3KM KPOMKM A4S dpacku, HO OHUM Gorblie He SIBMSTCA YacTbio MoJdenu.
Co3gaHHbIii 3rieMeHT CKpYrIeHus!, yaanumn 3Ty KpoMku. IMockornbky oH Gbin pereHeprpoBaH nepes ackoi,
TO ero pereHepauusi NpoLusia ycrnewHo, a gpacka notepnena Heyaady.

3apava 4. PaspelumnTb KOHPMWKTHBIN ANeMeHT, yaanssa KOHPNUKTHBIN drieMeHT dacku n3 mogenv getanm.
MomHuTe, 4To onuus BbicTporo pelleHus (quick fix) paboTaeT TONbKO ¢ KOHNUKTHBIMU 3NIEMEHTAMM.

1. WenkHnte no Quick Fix B meHio RESOLVE FEAT; 3atem wenkHute no Delete B meHtio QUICK FIX.
MpounTaiite coobueHune. LWenkHute no Yes B MeHto YES/NO ans Bbixoga u3 Cpegbl PaspelueHns
KoHdnukTos.

2. CHoBa npocmoTpuTe cnmcok anemeHToB. LenkHute no Info > Feature List. O6patnte BHMUMaHMe, YTO
anemeHT cacku 6onbLue He SBNAeTCAa YacTbio Mogenu. CoxpaHute Mogenb U COTPUTE ee U3 onepaTUBHON
namsiTu.
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Pe3ome

B aTtom moayne, Bbl y3Hanu yuTo:

KOHd)J'IMKTbI NpU KOHCTPYyMpoBaHU nsaennda He ABnArTCA peKOCTblO.

Pro/ENGINEER wncnonbayet Cpeny Pa3peluenns KOHGQMKTOB A4S UCNpaBnieHns oWnB0oYHbIX
3MNEMEHTOB.

KoHnunkTbl 06bIYHO NPOUCXOAAT NPY UBMEHEHWUSIX B KOHCTPYKLIMW pasnuyHbIX AeTanen nocne
CO3[aHUsI CNIOXKHbIX MOZEenen.

OkHo Failure Diagnostics (OuarHocTtukm Kondnukros) B Cpefe PaspelueHns KoHdnvkTos
oToGpaXkaeT TOYHYIO M AeTanbHY MHOPMALMIO, OTHOCSLLYIOCA K KOHKPETHOMY KOHMPINKTY.

MepeHanpasneHve, nepeonpeaeneHne, NoAasneHne N yaaneHne sanemeHTa BMecTe C ero
NOTOMKaMm — HEKOTOpble 13 cnocoboB BbICTPOro peLLeHns Npobriembl, KOTOPbIE MOTYT BbITb
BbIMOSIHEHbI HA KOH(NIMKTHOM 3fIEMEHTE.

KoHdpnnkTHas Mmoaenbs MOXeT ObITb UcnpasreHa 6onee 06CcToATENBHO NPY NOMOLLM MeHIo FIX
MODEL.
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nasa 19

UHdopmaunoHHbIe MHCTPYMEHTDI

B amol anaee Bbl usyyume, Kak rnojiydams passiudHyro UHghopmayuro rno Mmodesisim u c6opkam. Bbi
usy4yume, KaK 8bINMOJIHSIMb 3anpoc Mo KOHCMPYKYuu 0151 Nosy4YeHuUs1 uHghopMayuu rno pezeHepayuu,
3a3opam, xapakmepucmukaM e3aumoriepeceyeHust u m.o.

LUenn

B aTon rnase Bbl nsyuure:
e nonyyeHue nHdopMauum no anemeHTam, getansam n cobopkam.
* [lonyyeHue nHdopmauum No pereHepaumm.
e PacyeT MacCc-MHEPLMOHHBIX XapakTePUCTUK.

¢ Pacuet 3a30poB 1 B3aMmonepeceyeHnin getanemn.

UHdopmaumsa no Moaenum

Mepen npoBegeHMEM Kaknx NMMO60 MoandUKaLUi Unu JONOSTHEHUA peKOMeHAyeTCs onpeaenvTb NyThb, Mo
KOTOpOMY BbInorHsAnock noctpoeHne moaenun. Pro/ENGINEER npepoctaBnsieT nonesHble MHCTPYMEHTbI A4S
n3BreYvYeHns MHPoOpMaL M No OTAENbHbLIM 3NIEMEHTaM, pereHepaunn, COOPOYHbIM 3aBUCMMOCTSAM U BCEM
MOZEnsM.

lMony4yeHue NHpopmayuu no KoHkpemHomy driemeHmMy

Wcnonbaysa onuumio Info Feature, moxHo nonyvaTe MHOPMALIMIO MO KOHKPETHOMY 3IIEMEHTY B peXMMaXx
OETANN, CBOPKU n PUCYHKA.

lMony4yeHue NHgpopmayuu no PezceHepayuu

V|CI'IOﬂb3y9| onuuro Regen Info, MOXXHO NocrneaoBaTenbHO BbINONHATD pereHepauuto getann, Ha4nHaa c
YKa3aHHOro anieMeHTa, Unn ¢ Havana getanu, B nopdake nx co3aaHua.

Ota onuua ocobeHHo nornesHa, NoTOMY YTO NO3BOMAET HAabMNoAaTh KOHCTPYKLMIO AeTanu, U noMoraeT
onpeaensTb HEKOPPEKTHbIE MEeTOAbl MPOEKTUPOBaHUS.

Bbizoe UHpopmayuu no dnemeHmam Lemanu

Wcnonbaysa onumio Model, MOXHO BbI3biBaTb MHGOPMALIMIO MO KaXXAOMY anemeHTy getanu. Cuctema
nepeyvncnseT pereHepupoBaHHble Y NoAaBrieHHbIE 3NIEMEHTbLI, BCE CUCTEMbI KOOPAMHAT, NonepeyHble
CeYeHns U NPUBSA30YHbIE pasMepbl B HpopMaLMOHHOM OKHeE.

WNcnonb3ysa Feature List, MoxXHO nepeuncnsaTe BCe anemMeHTbl MOAENM B NOpsSiAKe UX pereHepauun, nonyuntb
HoMep anemeHTa, ID anemeHTa, Ha3BaHWe, TUM, NOPSIAOK NOAABIEHUSI U COCTOSIHNE pereHepauun.

MonyyeHue UHghopmayuu no Cé6opkam

Wcnonbaysa onumio Component B pexvime CO60pKn, MOXHO NONy4nTb MHOPMAaLMIO MO TOMY, Kak 6bin
coBpaH KOMMOHEHT, Kak 6binm cpopMMpoBaHbl €ro OTHOLLEHUsI poauTenb / MOTOMOK.
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Takke MOXHO ncnonb3oBatb onumio Model ans BeizoBa MHOPMaLMK NO BbIGPAHHOMY KOMMOHEHTY COOPKM.
B NHdopmaumoHHOM OkHe, cucTema oTobpaxkaeT Ha3BaHWA KOMMNOHEHTOB B MEPapXMYEeCKOM Buae Ans
0TOGpaXKeHNs1 TOro, Kak OHM ObINM COBpaHbI.

CoBerT:

Cwuctema nepeuuncnsiet B IHpopmaunoHHOM OKHe TOMbKO Ha3BaHus 06bekToB. OgHaKo, ecrnv YCTaHOBUTb
onuumto dharna koHdpurypauumn DISPLAY_FULL_OBJECT_PATH B yes, To 6yayT oTobpaxaTbCcs NosHble
nmeHa ob6beKTOB € NyTsAMU U cycbdmkcamm Tna obbLekTa 1 HoMmepa BepCcun.

N3mepeHus, B3anmonepeceuyeHue ] Macc-UHepuUMOHHBbIe

XapakTepucTukmn

B Bbinagatowem meHto Pro/ENGINEER MoxHo:
e [100aBnATb TEXHUYECKYH MHPOPMAaLIMIO K MPOEKTY.
e AHanuaupoBaTb MoAerb NOCPeACTBOM U3MEPEHUN.
» [lpoBepsiTb Ha B3aMMonepeceYveHune.

e PaccunTbiBaTb MacC-MHEPLMOHHbIE XapaKTEPUCTUKW.

Pacuyem Macc-UHepuyuoHHbIx Xapakmepucmuk

WMcnonekays onumio Model Analysis, MOXXHO BbIYNCIIATE MacC-MHEPLVNOHHbIE XapaKTEPUCTUKN AN AeTanu,
cOOpKM N NONEepPeYHbIX CEYEHUIA.

I'Ipw Bbl4YNCNTEHUN MACC-UHEPLUNOHHbIX XapakKTepUCTUK, CUCTEMa HE BKIlHOHaeT MaCCy NogaBlieHHbIX
3NEeMEHTOB UIK NoAaBfEHHbIX KOMMOHEHTOB Ha Nobow c6opKe.

O6paTtuTe BHMMaHue:

Mo YMON4aHno, MacC-MHEepPUNOHHbIE XapakKTePUCTUKN HE 0OHOBNSAOTCSA aBTOMATUYECKN npu npoBeaeHnn
n3meHeHuin B mogenu. Heobxoanmo NOBTOPHO BbIYUCITINTb MacCC-UMHEPLIMOHHbIE XapaKTEepPUCTUKN.

Ucnonk3ys onumio Model Analysis MOXHO:

* paccuuTbiBaTb 0OBHEM B3anmMonepeceyeHns Mexay napamm nobbix KoOMOMHaUM NoACOOPOK,
getanew, nosepxHocTen, kabenen n NPUMUTMBOB.

*  BbINonHaTb 06LLy0 NPOBEPKY 3a30p0B B NOOLIX KOMOUHALMSX AeTanen u noacbopok ¢ 3azopamu,
MEHbLLE YKa3aHHOW BEMNUYUHDI.

e BbInonHATb 06LLYH0 NPOBEPKY Ha B3aMMonepeceyeHre Mexay napamm nobbix kKoMGuHaumin AeTtanen
1 Noacbopok.

JTaGopaTopHbIn MNMpakTUKym

Uenb

B amom npakmukyme Bbl Hay4dumech u3esiekamb UHGhopmMayuro 01151 onpedesieHust Mo2o, Kak
demarnb 6bin1a co3daHa.

MeTop

B YnpaxHeHun 1, Bbl HayunTechb ncnonb3oBaTb MHPOPMALMOHHBLIE MHCTPYMEHTbI ANS BbIYUCIEHNS
pa3mepos.
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YINPA>XHEHUE 1: Ucnonb3oeaHue UHhopmMayuoHHbIX MHCmMpymMeHmos
3apaua 1. [Nony4nTb MHDOPMALUIO NO LIMKIY pereHepauun LWecTePHU.

1. Otkponte GEAR_COUNTERWEIGHT.PRT.
. WenkHute no Utilities > Model Player.

N

. LLI,enKa|7|Te no ’ 00 NnoABNeHna NnepBoro TBepaoTesibHOro afieMeHTa.

. LenknuTe no Feat Info ans nonyyeHns nHgopmMaumm no anemMeHTy, YToObl BUAETb, Kak OH ObiN Co3faH.

3

4. WenkHute no Show Dims.

5

6. Wenknute no Close 8 UHOPOPMALIMNOHHOM OKHE.

7. WenkHuTe no ’ ANsi NPOLOIMKEHMS MO3NEMEHTHON pereHepauum getanu.

8. 3aBepLunTe pereHepaunto n 3akporite guanorosoe okHo MODEL PLAYER.

9. WenkHuTe no Info > Model.

10. MNMpocmoTpute cnmncok anemeHToB B UHOPOPMALIMOHHOM OKHE, 3aTem 3akponTe ero.

3apava 2. Onpefenutb Macc-MHEPLMOHHbBIE XapaKTEPUCTUKN MOZENMN.

1. WenkHute no Analysis > Measure.

2. WenkHute no Compute, npuHuMasa Bce onuumn no ymonyanuo B guanorosoMm okHe MODEL ANALYSIS.

3. WenkHute no Info B ananorosom okHe MODEL ANALYSIS. OTobpaxaeTcsa nHdopmaumnsa OTHOCUTENBHO
MacC-UHEPLNOHHbBIX XapaKTEPUCTUK.

4. NMpokpytute BHU3 MHOPOPMALIMOHHOE OKHO wu 3akpowiTe ero.

5. 3akpownite guanorosoe okHo MASS PROPERTIES.

3apava 3. VIameputb Mogernb.

1. WenkHute no Analysis > Measure

2. B ananoroeom okHe MEASURE, wenkHuTe no Area B Bbinagatowiem cnncke TYPE.
3. BbibepuTe nepeaHIo LUMIMHOPUYECKYIO MOBEPXHOCTb.

B Gepure ary
KROMEY AnA
HaM EDEHKA ANHHE|

CHaHana ek BepHre
BTY MOEERHHOCTE
ANA pacHET 3 MNoWEIM

M0 EEREHOSTH

PucyHok 1: MamepeHue Mnowaam MNosepxHocTu 1 OnuHel KpnBon
3apava 4. V13meputb ANvHY KPOMKM 9M1IEMEHTA LLECTEPHM.
1. Wenknute no Curve Length B Buinagatowem cnvcke TYPE.

2. Bbl6epl/ITe KPOMKY LLUEeCTEPHU, KaK NOKa3aHo B npeabiayuiemM pucyHke.
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3. lnvHa kpoMku nosiBnseTcqa B ob6nactu coobLieHnst Ha akpaHe, a Takke B obnactu RESULTS ananorosoro

OKHa.

3apava 5. I/Ismepre paccToaHmne Mmexay AByMA BepLunHaMun:

1. WenkHute no Distance B Bbinagatowem cnncke TYPE.

2. lWenkHnte no Vertex B Bbinagatowem cnncke FROM.

3. BblibepurTe BEPLUMHY, KaK NOKa3aHo Ha crieayoLemM PUCYHKe.

4. BblbepuTe Vertex B Boinagatowiem cnmcke TO.

5. BbIbepuTe BTOPYIO BEPLUNHY, Kak NOKasaHo.

6. Cuctema namepsieT 1 oTobpaxkaeT paccTosiHUe MeXay BepLUMHaMy B 06nactu coobuieHrs n B obnactu
RESULTS guanoroBoro okHa.

7. WenkHute no Close.

CH=Han=
EEIGEpMTE
ETY BEPLUMHY

IaTeM, EeBepHTe
BTy EEPLHHY

PucyHok 2: ViamepeHune PacctosHus

8. CoxpaHnTe Mogenb U 3aKpomTe OKHO MOENMN.

Pe3omMme

B atom moayne, Bbl y3Hanu yTo:

B Pro/ENGINEER MOXxHO nony4aTb MHGOPMALNIO HE TOSNLKO MO MOCTPOEHUI0 MOAENN, HO Takxke
MO>XHO Mofny4yaTb AaHHble AN aHanm3a n oopaboTku.

B nobon mogeny MoOXXHO NoNy4nTb MHAOPMaLUO MO NMOOOMY KOHKPETHOMY SM1EMEHTY.

Mo>HO BbI3blBaTb MH(POPMALMIO MO fH0BOW KOHKPETHOW AeTanu, AN U3Y4eHNs TOro, Kak oHa
cTpounach, aNeMeHT 3a areMeHToM, npy nomowm onuun Regen Info.

MO>HO BbIUMCASATE MaCC-MHEPLMOHHbIE XapaKTePUCTVKN ANA AeTanen, COOpoK 1 cevyeHni,
ucnonesys onumio Model Analysis.

B geTtanu MoXHO U3MepuTb, MOMUMO BCETO NPOYEro, PacCTOSIHNE MEXAY BEPLUMHAMM, ATIMHY KPOMKM
1 nnoLiagb NOBEPXHOCTMU.

MOXHO BbIMMCNATL B3auMonepeceyeHne Mmexay napamm nobeix komGrHauun nogcbopok, getanen,
noBepxXHOCTEN, kKabenein 1 NPUMUTUBOB C LIENbIO CHMKEHUSI BpEMEHU, NOTPeBHOro Ans onpegenenns
rno6anbHOro B3aMMonepece4yeHnss Mexay BCEMU KOMMOHEHTaMMN.
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naBa 20

KoHdurypuposaHue Pro/ENGINEER

B amoli anaee Bbi usy4yume, kak usmeHsimb pabouyto cpedy Pro/ENGINEER. Bbi Hay4umechb
KoHgpueypupoeamb Pro/ENGINEER dns coomeemcmeusi cmaHOapmy npednpusimusi unu eawum
cob6cmeeHHbIM nompe6Hocmsim.
LUenn
B aTon rnase Bbl nsyuure:

e pasmeLleHune koHdurypaumnoHHbelx dannos Pro/ENGINEER B ceTw.

» CospaHue nonb3oBaTesnbekux pabounx ceccuii Pro/ENGINEER.

. ABTOMaTU3aLUNIO npoueccos npu noMmoLn MmakpokomaHa.

HacTtpowuka Pro/ENGINEER

dannbl KOHUrypaumm Ncnonb3yTcsa Ans HacTponkn padoden cpegbl Pro/ENGINEER. 31un dhannel moryT
BKIOYATb BaLLW NPeayCTaHOBKM AN1s1 OMYCKOB, hopMaThl OTODPaXKeHUs, TOUHOCTU BbIYMCIIEHWN,
KONM4ecTBO Undp, MCNonb3yeMbix B acku3e 1 T.4. imsa danna KoHurypaumm no ymonyaHuio ans
Pro/ENGINEER - CONFIG.PRO.

dannebl KOH(bVIpraU,MM MOXHO pedakTupoBaTtb A4 YCTaHOBKU CTaHOapTa npeanpuAaTua B HECKOJTIbKUX
obnacTsx, BknoYas:

e COXpaHeHwe hopmMaToB PUCYHKA.
* [lpencrtaBneHne o6bEKTOB NpoekTa.

e YCTaHOBKW €4WHUL, UBMEPEHUS NO YMOMMYaHUIO AMsi HOBbIX AeTanew (Hanpumep, MAUNIMMETPbI
BMECTO JIONMOB).

e YCTaHOBKM pacnonoxeHusi annos 6MGnmMoTex.

OnpedenerHue daiinoe KoHghuaypayuu

Pro/ENGINEER moxeT cuntbiBaTh hannbl KOHUrypaumm us pasnmyHbiX Katanoros, kak nokasaHo Ha
cnepyroweM pucyHke. OgHako, ecrnm KOHKpeTHas onuus npucyTcTeyeT 6onee, 4eM B 0gHOM channe
KOHdUrypaumm, To UCNonb3yeTcs nocrnegHee cHUTaHHOE 3HaveHme.

Mpwu 3anycke, Pro/ENGINEER cHavana cuntbiBaeT 3awmieHHbIn dhan KoHhuUrypaumm, HasbiBaeMmbii
CONFIG.SUP (".sup" pacwmpeHue, yctaHoBneHHoe anga “Supervisor (Cynepsusop)") B katanore
<LOADPOINT>/TEXT. KaTtanor yctaHoBk# Pro/ENGINEER. 311 onuuun nmetot npuoputeT nepes
aHarnorM4yHbIMK oNuUMsAMU, KOTOPbIE MOTYT ObITb YCTAHOBMEHBI B ApYrux channax KoHurypaumn.

OTOT hann MoXeT UCNONb30BaTbCA AN YCTAHOBKU MONb30BaTENBLCKNX CTaHAAPTOB NPeanpuUATUSA Ans Bcex
nonb3oBatenen Pro/ENGINEER. Kaxxgas 3anvck B darne CONFIG.SUP 6nokvpyeT ntobble JBONCTBEHHbIE
3anvcu B nokanbHbIX dharnax koHgurypaumm CONFIG.PRO.
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) prc

HKBTINOr 230 PyskK

config.sup

config pro

AoM AWHMA KE3TaNor
cenfig pra

FPafouri karanor

configpra

Jom aWHMA k3T anord
Monezoearene 1
[KaT=nor sanycka
Mo nesoEaT=2NA)]

coufig pra

MoMAWHMK KaTanor s
MonezoEarene 2
[Kar=nor sanycka
MNone soearenaA)

config pra

Mo mAWHKWA katanorf
NonezoEatent 3
[ K=T=nor sanycks
MNonke soEarena)

config pra

PucyHok 1: BoamoxxHble MectononoxeHus ®aiinos KoHdurypaumm B Cetn
Pro/ENGINEER cuuThiBaeT hainbl KoHdUrypaumm u3 cneayowmnx Katanoros B HUXKeykazaHHOM nopsifake:
+  ®ann CONFIG.PRO B katanore LOADPOINT.
e ®ann CONFIG.PRO B gomaluHeMm kaTarnore.
» ®ann CONFIG.PRO B kaTtanore 3anycka.
e 3HayeHusi N0 yMONYaHuIo, YCTaHOBMEHHbIE B MPOrpaMMHOM obecneyeHuu.

OGpaTuTe BHUMaHMe:

MonHbIM NepeYveHb onumn hanna kKoHUrypaumm 1 3Ha4eHn No ymonyaHuio cm. BeedeHue 8
Pro/ENGINEER. Pykosodcmeo [lNonb3oeamens (Introduction to Pro/ENGINEER User’s Guide).

PepaktupoBaHue ®annoB KoHdurypauuu

dannbl KOHUIypaL MM MOXHO pedakTMpoBaTh B XoAe pabo4yer ceccumn. 3TO BbIMOMHAETCS B ONUun
Preferences meHto UTILITIES.

Ha cnepytoliem pucyHke nokasaHo ananorosoe okHo PREFERENCES.
T - |

r::.-‘:'l-..n = Elﬂ r:l.*n'-. =
L St iy o nd 0 iaiadd e vl

T p— H
4] el | L'd
- - [
Db | Inwess | e |

PucyHok 2: Inanorosoe OkHo PREFERENCES
O6paTtute BHMMaHue:

dannbl KOHUIypaLmmn He 3arpy>karoTcs aBToMaTUYECKM nocrne peaaktuposaHus. Nx cnegyet 3arpyxaTb
wenkasa no Utilities > Preferences.
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Co30aHue MakpokomaHO

MakpokomaHabl (Mapkeys) — knaBMaTypHble MakpoChl, KOTOPbIE MOXHO CO3[aBaTh C MCMOMb30BaHNEM
onuuun Mapkeys B Boinagatowem meHo UTILITIES. Mpy 3ToM BbINONHAETCS cepusi KOMaHAHbIX 4ENCTBUI
NpY HaXkaTUM TONbKO OHOW UMW ABYX KIaBULL.

Onanorosoe okHo MAPKEYS nepeuncnsieT Kaxayto MakpokoMaHay, KoTopasi HaXxoauTCs B CECCUM U
COAEPXKUT ONncaHune BbiNonHsaeMbiX eto pyHkLmn. [uanorosoe okHo RECORD MAPKEY nossonsiet
co3gaBaTb, UBMEHSATb, YNPaBnATb, YAANATb U COXPaHATb MakpokoMaHAbl B dhanne koHdurypauun. Oba okHa
nokasaHbl Ha CrneaylLmnX pUCYHKax.

(R Magksn |
rrer——-yo— EIP_II
iy Pl | i Fouumee
i [5F1 zJ
e | Rewrre
|"I1|:..grl
—I Dsiiphcn
epmid e coreen -
i L
rot | 03 see |
L perpion pln““*‘i
::J % R heybosed g
4] | A CRn e dead:
© Paape i bepboad ngal
Ervm Maopkom
i | m | Feca | | |
| el

PucyHok 3: [lnanoroebie OkHa Mapkeys 1 Record Mapkey

HacTtpowuka NaHenu MNMukrtorpamm

Hob6aenernue Nukmoepamm k Cywecmeyrowjemy Merro lNukmozpamm

Bce onuum BbinagaoLmx MeHIO MOFyT ObiTb CBA3aHbl C YAOOHBLIM Npy paboTe MeHo NukTorpamm. [ns aToro,
MO>XHO CO3aBaTb HOBblE NUKTOrpamMMbl M [OBABMATL NX K CYLLECTBYIOLLEMY MEHIO MUKTOrPaMM.

Onanoroeoe okHo CUSTOMIZE BknoyaeT CNMCOK CyLLECTBYOLLMX OMLMIA BbiNagatoLLmMx MEHIO CneBa ¢
COOTBETCTBYIOLLMMM NMKTOrPamMMaMu cripaBa. OTO NoKa3aHo Ha CrieaytoLeM PUCYHKeE.

Mo Mepe NpoxoXxaeHud, MOXXHO NMPOCTO NepeTacknBaTb COOTBETCTBYHOLLYH NMUKTOrpamMmMy Ha MEHH.

- 261 -



D prc
Pro/ENGINEER 2001 Ba3soenlii Kypc

[he

Todlls :.H'I'I'-'d.l.] ml
] [ Eommangs
T ﬂb:.‘lr-jg

UETy
LEEST

e

5 et Corinbnd

o ik & meiui o of b, desg Lo e Cornnesins'’ b
) el i 0 v Db, T o bl & MEri piee of bunen, E

ey it ol oF Hhe nerna bar e i boalbar,

¥ Aclomaricaly gass bo [ G0 hK TPl sk omasga D00\ Peronaoonig v =

PucyHok 4: Hactporika Nuktorpamm MeHto

CoxpaHeHue HacTtpoek

M3aMeHeHMs B MEHIO NMKTOrpamMm COXPaHSAKTCH ¢ ucnons3oBaHnem onummn Automatically Save To B
punanoroeom okHe CUSTOMIZE. 31a onuusa co3gaet dann, HasbiBaeMbli CONFIG.WIN B TOM Xe camom
KaTtarnore, B KOTOPOM HaxoauTcs dpann.

OT10T hann aBTOMaTU4ECKM 3arpyxaetcsi, npu criegyrowem 3anycke Pro/ENGINEER.

Co30aHue Bbinadarowux MeHro

MoxHo co3fgaBaTh OTAeNbHOE BbiNanarollee MeHIo ANA HOBbIX CO34aHHbIX MAaKpOKOMaH. JTO No3BonseT
MCNonb30oBaTh Mblllb AN UX BbiGopa. Mopayne knasuium, Trna F1, Takke MOryT UCMONb30BaTbCA AN
MaKpoKoMaH,.

CoBerT:

MpucBamBarite MMeHa, YToObl MOXHO BbINo Nerko nx 3anoMHUTL. Hanpumep - sd ans Cosmetic Shade.

MpucBanBaHue HoBbix MNMukTorpamm ana MakpokomaHg

MakpokomaHabl UMET CBA3aHHbIE C HUMW MUKTOrPaMMbl MO YMOMYaAHWID, HO UMEETCSH BO3MOXHOCTb UX
nameHsaTb. B ananorosom okHe CUSTOMIZE, MOXHO n3MeHATb 0TobpaxeHne nuktorpammel. Onuum
N3MEHEHUS BKNIOYaOT BO3MOXHOCTb:

e yOanuTb NUKTOrpammy.

»  CkonupoBaTb M306paxeHWe NUKTorpaMMbl.

»  BcTaBuTtb ckonnpoBaHHOe U3oGpakeHne NUKTorpammbl.

»  OTpenakTnpoBaTb M306paXKeHWe NUKTOrpaMMbl B peakTope NUKTOrpaMm.
»  BblbpaTb M306paxeHne KHOMKK 13 NpedonpeaesieHHoro crnuncka.

*  OT06pasnTb TEKCT, CBA3a@HHbLIN C MUKTOrPaMMOMN.
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ﬂepeBo MOZAENN - MOLLHbIN MHCTPYMEHT A4 opraHmn3aunn n ynpasieHna akTuBHbIMU obbekTamu.

Y10 04eHb BaxkHO, [lepeBo Moaenu siBnseTcs MHGOPMaLMOHHBIM MHCTPYMEHTOM, aHanorMyHbIM

WHTEPaKTUBHOMY MHCTPYMEHTY YNpaBreHUsi, UMEIOLLUM KOH(UTYPUPYEMbI MHTEPKEC U MHCTPYMEHT
noucka.

B il Vi Ak B
D [rew
- e
E=iRNY
Faal I |'Jlu |'.|dl-l.l
] a3 TER.AG5H i
[ SRsDET AT T  ——
J BLEERET F e iz
1 LS TEE_ AT Pnp T i g ada
O o pewy 2 Bompras
T CRamE2PaT . Foomrarades
il | -i-l i ;l_l

PucyHok 5: Otob6paxeHne [lepeBa mogenu

[ononHuTenbHO K ncnonb3oBaHuio [lepesa mogenu ans 0T06pa)KeHI/IF| 3NIeMEeHTOB, ero MOXXHO TakKxXe

KOHUrypnpoBaTb A COXpaHeHWs NpeaonpeaeneHHblX U HACTPOEHHbIX KONTOHOK, COOTBETCTBYHLLMX
obbekTam B Aepese.

HekoTopbiMK, YacTo MCMONb3yEMbIMU KONTOHKaMU SBMNSAOTCA:
« Info — cogepxuT crnegyroLLyo nHOopMaLunto

cTaTyc (pereHepvMpoBaH, He pereHepupoBaH, OLLMGOYEH, 3aMOPOXEH UMW NOAABIEH).
- Howmep anemeHTa.

- ID anemeHTa (kak nokasaHo Ha Puc.5).
— Twun anemeHTa.
-  Wmsa sanemeHTa.
e Layers — cogepxuT cTaTtyc crnosi.
Model Params — otoOpaxaeT HoBble MapaMeTpbl MOAENW, BIMSIOLLME HA BCIO MOAENb.

* Feat Params — oTobOpaxaeT HOBble NapaMeTpbl, BIIUSIOLLME HA NTIEMEHT.

P el Tire O

g Uy i

)
g L __i

Moew [t o] o] w3

[or | soow | roresi]

PucyHok 6: inanorosoe OkHo MODEL TREE COLUMNS

- 263 -



Pro/ENGINEER 2001 Ba3soenlii Kypc '

Inanoroeoe okHo MODEL TREE COLUMNS goctynHo npwu Bbibope onumm Model Tree Setup merto VIEW.

JTaGopaTopHbIn MNMpakTUKym

Uenb

B amom npakmukyme Bbi Hayvyumecb Hacmpaueamb Pro/ENGINEER.

MeTon

B YnpaxHeHun 1, Bbl ncnonb3ayeTe daiin KoHburypaumm n MeHIo NMKTOrpaMm Ansi HACTPONKK paboyen
cpeabl Pro/ENGINEER.

B YnpaxHeHun 2, Bbl co3gagmTe MakpokomMaHay, NoBbiLatoLwyo 3 deKkTMBHOCTb paboThbl.

NUHCTpyMEHTbI
MAKTOIPAMMA OlMNNCAHWE

CoxpaHunTb Kak

CO3,D,aHHaF| NMKTOrpamMmma MakpokoMaHAbl

YIIPAXHEHUE 1: Hacmpotuka ®atna KoHguaypayuu
3apava 1. CosgaTtb U oTpefakTMpoBaTh HOBLIN hann KOHUrypauum B nokansHOM Katanore.
1. OTtkponte BUSHING.PRT.
2. Wenknute no Utilities > Options.
" e ____________________________K

Blvping ok
| cheeniy poo ;JEE [ iphabescd |
" fo
Vaksa |smr | Cmrcption
]
& broves_inexia [ grtolaie TRk Biifies e choctugst e in e B |
L=l L LS| _'lJ
i o
] I =l |
Ty Frd g |
Lae | [t

PucyHok 7: PegaktuposaHue ®aina KoHdurypauum

3apaua 2. VIsMeHUTb 3Ha4YeHUs Mo YMOSIHaHUIO ANst HACTPOKKKM paboyel cpeabl B COOTBETCTBUM CO CBOMMMU
noTpebHoCTAMM.

1. B Boinagatowem meHio SHOWING, Beibepute Current Session.

2. CHumuTe nepekntoyatens Show only options loaded from file.

- 264 -



D prc
Pro/ENGINEER 2001 ba3soesnlii Kypc

3. B Boinagatowiem none SORT BuiGepute By Category. 3atem, BepHute ero B Alphabetical.
4. TNpokpyTuTe CcnNncok BHU3 1 BbibepuTe spin_center_display.

5. 3HaueHune no ymonyanuio - YES. 310 o3HavaeT, 4To LUeHTp BpalleHust byaeTt Bceraa otobpaxatbes npu
3anycke Pro/ENGINEER.

6. B Bbinagatowem cnucke VALUE, Bbibepute No, 3atem wenkHuTe no Add/Change.

e ] f
| Eeres Sanin ﬂf:lﬂhl : ﬂ
T Eleiem ol bt a1l
s |oka  Jiaw=
W T TR - 5 -
_ouiwds_~ar |= P i
- A=Y -] H
v i oo ek i i
r ks - i
¢ ppr s e e "
# rornh, e 2
llI il amar - F
= rE v g i
gt B v i ! 2
[ERET R = v LE I
Fl ] a3 i o
sl ki _ i g
- o - i "
— o
[FE L]
IJ.ll vl e
Deed |
T T AT T

PucyHok 8: Beibop Onuun ®anna KoHdumrypaumm.

7. Bkniounte none Show only options loaded from file. B cnncke OyayT npucyTcTBOBaTh TONBKO TE OnNuuw,
KOTOpbl€ HE SABMSAOTCS 3HAYEHUAMN MO YMOMYaHMIO.

8. B none OPTION, Beegute [spin_with_part_entities], 3atem HaxmuTe <ENTER>.

9. B Bbinagatowem cnmcke VALUE, Boibepute YES un wenkHnte no Add/Change. 3Ta onuust gobaenseTcs K
CMUCKY M3MEHEHHbIX 3Ha4YeHMn Tonbko B Tekylen ceccun Pro/ENGINEER.

e - |
Sk i
[ ﬂil_m T pr— =
& g ik ppeene bachafioms i
2 BT =
& i e & e
LERE R R e = n —
| (4 LT .ll'=|
Liue= £ v
Fu gy . = i
=] b om]

PucyHok 9: Btopas [lJobaBneHHas Onumsa
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3apgava 3. [1Jo6aBuTb gononHuTenbHble onuun, ncnonbdys Keyword Search. wmTe onumtio, kotopas
3anpalumBaeT COXpaHsTb MNobble BCce He coxpaHeHHble AaHHble npu Bbixoae u3 Pro/ENGINEER.

1. B ananorosom okHe OPTIONS, wenkHute no Find.

2. B none TYPE KEYWORD, BeeguTte [exit].

3. WenkHuTe no Find Now. OgHa onuus HaaeHa. MpounTtarite onncaHune v Bolbepute ee.

4. YcraHoBuTe 3HadveHue no ymonyanuio B YES B gnanorosom SET VALUE. WenkHute no Add/Change.
3apava 4. [Jo6aB1Tb onumio, KOTOpas YBeNMYMBaET YMCIO CTPOK B obnactu coobweHun Pro/ENGINEER.
1. B none TYPE KEYWORD, BeBeauTte [message].

2. WenkHute no Find Now.

3. BbibepuTe visible_message_lines.

B FndD ption E

1. Type kewword
|m933aga | Fird Mo |
Lok ir: I.-’-‘-.II cateqonie: j

[T Search descriphions

2. Choose oplion

Mame Description |
| provide_pick_message_al. When you use Query Sel fram the SELEC

1] | i

3. Setwvalue

| j Hrowse,.
Edd A Change I Cloze I

4. BoibepuTe visible_message_lines B gnanorosom okHe CHOOSE OPTIONS. Beegute [5] B none SET
VALUE.

5. WenkHute no Add/Change > Close.

6. WenkHuTte no Apply B guanorosom okHe OPTIONS.

3apayva 5. CoxpaHuTb N3MeHeHMs B yCTaHOBKaX Takum 0Opa3oMm, YTOObl OHU AeACTBOBaNy Npu Kakaom
3anycke Pro/ENGINEER.

1. WenkHnTe no :
2. OcTtaBbTe UMS Mo ymonyaHuio [config.pro].

3. WenkHute no OK > Close.

4. Wenknute no File > Exit ans coxpaHeHusa davina v BbiIxoda U3 pefakropa.

3apauva 6. [1poBepbTE, UTO MBMEHEHHBIE YCTAaHOBKM OENCTBYIOT. HEKOTOpbIe YyCTaHOBKM TPebytoT
nepesanycka nporpammei.
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1. WenkHute no File > Exit.
2. 3anyctute HoByto ceccuto Pro/ENGINEER v otkponte BUSHING.PRT.

3. MpokpyTnTe getanb, MCNoMb3yst Mbiwb. OBpaTUTe BHUMAaHME, YTO OMOPHbIE NIIOCKOCTY NPW MPOKPYTKE
npoposkatoT oTobpaxaTtbes. OTO - pe3dynbTaT u3MeHeHust onummn spin_with_part_entities.

4. 'ameHuTe anemeHT. LLenkHute no Modify. BbibepuTe LieHTpanbHoOe OTBEPCTUE BTYIKU. BbiIOepute pasmep
19.12, Beegute [10.00].

5. LLlenkHuTe no Regenerate ana o6HoBneHns reometpun. O6paTuTe BHUMaHUe, YTo 06M1acTb COOBLLEeHMI
pacluMpeHa 1 cooepXuT NsTb CTPOK.

6. LLenkHuTe no File > Exit > Yes. Tak kak uameHeHHas BTyrka He Obifna coxpaHeHa, NosIBISieTCs 3anpoc
COXpaHUTb MoAenb.

7. Haxxmute <ENTER>, 4yTo6bI COXpaHuTe geTans.
8. MNMepesanyctute Pro/ENGINEER.

YINPAXXHEHMUE 2: Co30aHue MakpokomMaHObI
3apava 1. Co3garite MakpokoMaHay NepevMeHOBaHNs SrIEMEHTA.

1. Otkponnte CRANK.PRT
2. UlenkHute no Utilities > Mapkeys.
3. WenkHuTte no New B guanorosom okHe MAPKEYS.

3apava 2. Onpegenutb MakpokomaHay Ans paboTbi.

1. Beegute [fn] B none KEY SEQUENCE.

2. Beegute [Feature Name] B none NAME.

3. Beegute [Name a feature for easy identification] 8 none DESCRIPTION.
4. BoibepuTe Pause for keyboard input.

5. lWenkHuTte no Record.

3apaya 3. 3anucaTb MakpokoMaHay.

1. WenkHute no Setup > Name.

2. BbibepuTe anemMeHTbl OTBEPCTUS B MOAENN.

3. Beegute [Shaft_bore] n HaxmuTe <ENTER>

4. WenkHute no Done.

5. WenkHuTte no Stop B agnanorosom okHe RECORD MAPKEYS.

6. LenkHuTte no OK.

7. WenkHuTe no Save, octasms nvs no ymondaHuio CURRENT_SESSION.PRO.
8. 3akpowTte ananorosoe okHo RECORD MAPKEY

3apaua 4. lNpoBeputb 4ENCTBUE MAKPOKOMAHAbI.

1. Beegute [fn].

2. llenkHnTe no 606biwke 1 BBeauTe HoBoe Ums [boss].

3. WenkHuTe no Info > Feature List. O6patuTe BHMMaHWe Ha HOBbIE MMEHA, MPUCBOEHHbIE 3NIEMEHTaM
Mogenw.

3apaya 5. Bkniountb NUKTOrpaMmy B MEHHO.

1. Wenknute no Utilities > Customize Screen.
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2. BbIbepuTe TPETbLIO MMKTOrpaMMy Crnpaea; 3aTteM LwernkHute no Description.
3. MNpoutnte onnucanHune, 3atem wenkHuTe no <ENTER>.

4. MNepeTawumTte nuktorpammy 3a nukrorpammy OPEN B meHio SAVE, kak nokaszaHo HWXe:
DE|ZD 8PS

PucyHok 10. Bctaska Muktorpammel CtupaHus B CtangapTtHoe MeHio NukTorpamm

3apgaya 6. HacTponTb MEHI0 1 BKNIOYUTb B HEFO MUKTOrpaMMy Co3aaHHON MakpokomMaHas! [fn].
1. B ananorosom okHe CUSTOMIZE, Bbibepute Mapkeys B CATEGORIES gns ee nogceeTku.
2. B obnactn MAPKEYS ananoroBoro okHa, LenkHUTE No nuuy € yrbIGKOM.

3. WenkHuTte no Modify Selection > Choose Button Image.

4. B gpnanoroeom okHe PICK MAPKEY ICON, wenkHute no _.'-'_

5. Tenepb nepeTtawmTe ee U3 4ManoroBoro OkHa B MEHHO.
O6paTtuTe BHMMaHue:

Cuctema aBTOMaTU4eckn coxpaHsieT nameHeHus B panmne CONFIG.WIN B paboyem katanore. Pabounin
KaTanor, B KOTOPOM COXpaHsieTcsi pansi, MOXXHO U3MEHUTb.

3apgava 7. 3aBepLunTb onpegesieHne MeH NMUKTOrpamm.

1. O6paTnTe BHUMaAHUE Ha 3NEMEHT B HUXKHEN YacTu AnanoroBoro okHa. OcTaBbTe Onuuio aBTOMaTUYECKOro
coxpaHeHus canna u wenkHute no OK.

2. YacTb Nonb3oBaTeNbCKOro MEHIO MOXET ObITb MOX0oXa Ha cnepywlulee:

e uduifE]3 N?

PucyHok 11: HactpoeHHoe MeHto MukTtorpamm

"-: i‘t

- o
isl: e o

-+

W

Mkt OrpamMmM 2 MakpoEoM 2HA4E |

3. CoTpuTe TekyLLyo Mmoaenb M3 namatu. LLenkHute no HoBon nukTorpamme Erase Current, 3atem
BblOepuTe Yes.

Pe3omMme

B aTtom moayne, Bbl y3Hanu yuTo:
e Cpepga Pro/ENGINEER moxeT O6bITb HacTpoeHa.
* [1nsa koHdUrypupoBaHus cpeabl cnegyet BHadane 3arpysuTb dann CONFIG.PRO.

. MoxHo cosgaBaTtb MaKpoKoMaHAbl ANnA 4aCToO UCMNOJ1Ib3yeMbIX nocnegoBaTesibHOCTEN KOMaHA B
npouecce npoekTnpoBaHUA.

i [ns co3gaHHbIX MaKpoOkOMaH4 MOXHO co3aaBaTb HOBblE MEHKO U MUKTOrpaMMbil.
. Mo>xHO co3gaBaTth HOBbIE BbinagatoLime MEHH0.

+ [lepeBo MOAEnNn MOXET UCMOMb30BaTbCs B kKayecTBe MHOPMALIMOHHOTO MHCTPYMEHTA C
OOMNOMHUTENBHBIMU HAcTpanBaeMbIMU KOFIOHKaMW.
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naBa 21

Punococdpuna MoaenmnpoBaHus

Ha3Ha4yeHue KOHCMPYKUUU - KOHUenyusl, komopasi coeGuHsiem pa3nu4yHbie MemooObl cO30aHusl
demaneli, c60poK u pucyHkos. B ueHmpe ¢punocogpuu modenupoeaHusi Pro/ENGINEER nexum
803MO)XHOCML Nepedayu HasHa4YeHUsI KOHCMPYKUUU pa3uyHbIMU MemodamMu.

LUenn
B aTon rnase Bbl nsyuure:
e BO3MOXHOCTU BKITHOUEHMS HA3HAYEHMS KOHCTPYKLMU B HOBbIE MOAENMW.
e [peumyLlecTBa UCNOMNb30BaHWSA OTHOLLEHWIA poanTenb/pebeHOK B KOHCTPYKLINN.
¢ Wcnonb3oBaHune ypaBHEHUI.
*  BaxHoe 3HayeHue accoumatTuBHocT B Pro/ENGINEER.

. OnuncaHne namMeHeHnsi HasHa4YeHns KOHCprKLI.I/IIZ B Mogenax.

HasHauyeHue KoHcTpyKLum

Mepep Havanom co3gaHusa getanm n cbopkm B Pro/ENGINEER, BaxkHO cHavyana onpefenuTb HasHavyeHne
CcOo3aBaeMol KOHCTPYKUUWN. Ha aTon npeaBapuTenbHONM CTaann, Ha3HaYeHNe KOHCTPYKLMM BbICLLETro YPOBHS
- 0ObI4HO yXe GbiBaeT n3BecTHo. [epen Hayanom Hosoro npoekta B Pro/ENGINEER, pekomeHayeTcs
OTBETUTb Ha crneayoLme BONpochI:

*  KakoBO Ha3HayeHue nsgenua? Kak BbinonHMTb 3Tu TpeboBaHna?

»  Kakve ocHOBHble y3nbl NOTpebyoTCcA AN yA0BNeTBOPEHUS 3TON pyHKUMM?

* Kak aTn otgenbHble y3nbl OyayT BKNOYEHbl B 06LLee n3genne?

e Kakve nsmeHeHusi B KOHCTPYKLMN MOTYT MPON3ONTK B NpoLiecce pa3paboTkn?

» 370 HOBas MpoAyKuMs unn nagenue 6asmpyeTcs Ha cyLlecTBylOLWMX pa3paboTkax?
*  Kakve cywecTByOT OrpaHnyeHns B KOHCTPYKUMN? (pa3mep, BeC, CTOMMOCTb U T.4.)
* Kak ato nsgenve bygeT B3aMOAENCTBOBATL HA YPOBHE CBOEIO OKPYXKEHUS.

OTBeTbI HA MHOTME U3 3TMX BOMPOCOB MOTYT YXKe CYLLEeCTBOBaTb B BUAE TEXHUYECKMX TPebOOoBaHUI K
n3genuio, HasHavyeHusa n3genust u NpeanoXxeHuin. Tawke, MoboN BbINOMHEHHbIN KOHLENTyanbHbIN An3alH,
MOXeT obecneunTb MHopMaUnen, - kKak nsgenue OyaeT BbIMMSAETb U KaK Kaxaas u3 ero nogcucTemM
B3aMMOAENCTBYET ApYr C OPYroM.

97101 nHdopmaLmen MoxHo ynpaenaTb, ncnonb3ys Pro/INTRALINK n Pro/ENGINEER. CywecTeytowme
AOKYMEHTbI, KoTopble He aBnsatTcsa darnamu Pro/ENGINEER, moryT ynpaenateca Pro/INTRALINK. MoryT
ObITb CO34aHbl 3aBMCMMOCTU Mexay darinamu He-Pro/ENGINEER wu cywecTBytowmmMmm cbopkamm n
AeTansmu, ¢ KOTOPbIMU OHW CBA3aHbI. TakuM obpa3oM, aTa nHdopmaumsa CTaHOBUTCH AOCTYNHON
KOHCTPYKTOpY, paboTatoLwemy Ha AeTanMpoBKe KOMMOHEHTOB.

Kpome Toro, pesynbTtaThl U MAEW KOHLENTYyanbHOro AnsanHa MoryT 6biTb oTobpaxeHsl B Pro/NOTEBOOK.
Pro/NOTEBOOK (Takke nssectHblin, kak Pexkum KomnoHoBku) - HeobsasaTenbHbin mogynb B Pro/ENGINEER,
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KOTOpbI 0GecneynBaeT UHCTPYMEHTLI NS co3aaHNs ABYXMEPHbLIX KOMMOHOBOK. [1ByXMepHbIe 3CKU3bl U
N306paxeHns KOHCTPYKLMIA COOPKN MOTYT coepXaTb KpUTUYECKe pasMepbl NpoeKTa, NprMeYaHns 1
napameTpbl. ATV NapamMeTpbl MOryT COBMECTHO UCMOMb30BAaTLCH CPEAN BCEX KOMMOHEHTOB COOPKM U MOTYT
MCMonb30BaTLCH AJ1s YNPaBreHUs AeTansMu KOHCTPYKLMKU, COOpKamu U cKeneTamm.

3anucb Kpumepuee lNpoekma

Mepepn co3gaHvem mMogeny, HeobXoAMMO 3anucaTtb KpUTepUn NpoekTa Ans MoAenu, KoTopblie MoryT
BKNOYaTh:

*  MOPSOOK SNIEMEHTOB. e DdopMy 31EMEHTOB.
* BasoBbili aNeMeHT. e Twun anemMmeHTOB.
*  Konuu anemeHTOB. e [nybuHy.

Ucnonb3zoeaHue Pro/ENGINEER e Kayecmee lMapamempu4ecko2o MHCmpymeHma

*  OpgHvM 13 KNYeBbIX CBONCTB NnapameTtpuydeckon npupogbl Pro/ENGINEER saBnseTcs BO3MOXHOCTb
reHepvpoBaTb OTHOLUEHUS PoaUTENb/NOTOMOK.

» Takke MoxHo ncnonb3oBaTb Pro/ENGINEER gns yctaHOBKM B3auMOCBSA3en Mexay pasmepamu
anemMeHTa nyTemM co3gaHus ypasHeHul 6e3 co3aaHusa 3aBUCMMOCTEN poaMTENB/MOTOMOK.

Co30aHue OmHoweHuUlU Podumens / lomomok

MeTtoabl

Hwxe npmuBegeHbl HEKOTOpPbIE N3 nyTe|7|, Npn MNOMOLLIN KOTOPbLIX MOXXHO CO34aBaTb OTHOLUEHUA pOLI,I/ITeﬂb/
NOTOMOK MeXay 3anemMeHTaMun:

*  yKasaHue MrocKOCTU 3CKU3NPOBaHNs / pasMeLLieHNs.

*  OpwueHTnpoBaHue MIIOCKOCTU NPUBS3KN.

+ O6pa3smepurBaHue 1 ykasaHue npuBa3oK JCkusa 1 3aBUCUMOCTEN.
» OnpepeneHne NpuBA3oK rnybuHa anemeHTa / rmybuHa.

*  [1pnBA3KN KPOMOK.

*  3aBMCMMOCTU KOMMOHEHTOB CHOpPKN.

Mcnonb3oBaHue YpaBHeHUN

ypaBHeva No3BONAKT co3aaBaTb 3aBUCUMOCTU Mexay afieMeHTaMn Unn KOMNoHeHTamu CGOpKI/I oes
CO3JaHUA OTHOLLEHWNI pOﬂ,VITeﬂb/I'IOTOMOK, B KOTOPbIX AOYEepHUE 3NIEMEHTbI YNpaBiiAKT CBOUMU pOOAUTENAMMWN.

O6paTtute BHMMaHue:

HasHaueHune MogennpoBaHnA MOXXHO OOKYMEHTUPOBATb, KOMMEHTUPYA YpaBHEHUA N USMEHAA CUMBOJIbHbIE
MMEeHa.

Ontumunsaumna NpoekToB ¢ YpaBHEHUsAMHU

Mpu pa3paboTke rpamoTHbIX OTHOLLEHWIA poanuTeNnb / MOTOMOK Hapsiay C KOPPEKTHLIM NapaMeTpUy4eckum
noBedeHVWEM MOAENM, YPaBHEHUSI MOTYT TakKe ONTMMU3UPOBATL HEKOTOPbIE KpUTEPUM NpOoeKTa.

Ontumnsauma lNMpoektoB ¢ NoBegeH4yecknm MogenupoBaHuem

B lNoBegeH4eckom MOﬂeﬂMpOBaHI/II/I NMMeeTCA BO3MOXHOCTb BbIMOJTHATb VITepaTVIBHbIVI aHalnuns npoekTa,
pa3BnBasn WcenepoBaHue I'IpoeKTa. Ha atom nyTn MoryTt ObITb OOCTUIHYTbI pa3rfindHble Lenun. MoxHo:

s onpegenuTb 3aBUCUMOCTb MeXAy TEXHUYECKMMU YCIOBUSAMM MpOeKTa 1 napameTpamu u/mnm
pasMmepamu mogenu, ucnone3ys Sensitivity Analysis (AHann3 YyBcTBUTENBHOCTH).
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e Hantn Habop 3HaueHuin yka3aHHbIX NapameTpoB MOLENM, KOTOPbLIN yaoBneTBopsieT Habopy
KOHCTPYKTUBHbLIX kKpuTtepues npu nomolum Feasibility (TexHuueckon OcyecTBUMOCTI).

e Haintn Habop 3HaYeHWI yka3aHHbIX MapaMeTpoB, KOTOPblE ONTUMMU3UPYIOT KOHCTPYKLMIO Ha
OCHOBaHWW HEKOTOPbLIX KpuTepues. Npu 3TOM AOMKHbI ObITh YAOBNETBOPEHBI TEXHNYECKME
TpeboBaHusa npoekTa. 310 gocTuraeTcs npu nomowm Optimization (OnTumusaumm).

lNpeumywecmea AccoyuamusHocmu Pro/ENGINEER

CospaHue C60pok

ACCOLLI/IaTVIBHOCTI: Mexay pucyHkamu, aetandamMmun, anemMmeHTamMmm aaet nerkyro pereHepauuio U cokpaiwlaeTt
Bpem4, H606XO,D,VIM08 Ona NpoekTpoBaHUA CINOXHbIX MEXaHN3MOB.

Co3pnaHue CkenetHbix JeTtanen

MoxkHO Takke cosdaBaTb AeTanu Ha ypoBHe CGOPOK, HasbiBaeMbIxX skeletons (ckenemamu), ons nepegayn
Ha3Ha4YeHus B3anUMOCBA3EN Mexay KOMMOHEHTaMn cOopKU. DTW AeTanu MOXHO Takke UCMoNb3oBaThb As
onpeneneHus nepemelleHnii B cGopke.

| - SR SR

PucyHok 1: MNpumep Ckeneta

Ucnonb3oBaHue TexHn4yeckon 3anmcHon KHMxKn

Pro/ENGINEER no3BonsieT opraHn3oBaTh LieHTpan13oBaHHOE MEeCTOMNOMNOXEHNe, JOKYMEHT, U yNpaBnsTh
Ha3Ha4YeHNeM KOHCTPYKUMU mogdenu usgenus. KOMNoHOBKM 1 napaMeTprnyecKkme OTHOLLEHMS MOTyT BbiTb
COXpaHeHbl 1 BOCCTaHOBIEHbI MPU HE06XoaNMOCTW.

N3meHeHue Ha3Ha4yeHusi KOHcmpykuuu
¢ Redefine — nameHset nobon UCXOAHLIN OOBEKT B 3NIEMEHTE UM CO34aHHYI0 3aBUCMMOCTb B COOpKe.
¢ Reroute — n3meHseT BHELIHME NPUBSA3KM, KOTOPbIE 3NIEMEHT UMM KOMMOHEHT UMEIKOT B MOENN.

+ Insert Mode — n3ameHsieT UMK pereHepauum, NO3BONss BCTaBUTL ANIEMEHT UMM KOMMOHEHT B LUK
pereHepauum.

* Reorder — nsmeHseT Nopsifok pereHepauuy cyLecTBYIOLWNX 3IEMEHTOB B AeTanu UM KOMNOHEHTOB
B cOopke.

¢ Interchange Mode — n3mMeHsieT Ha3Ha4YeHNEe KOHCTPYKLUM B COOpKEe NyTEM 3aMeHbl OAHOM
PYHKLMOHANbHO 3KBUBANEHTHON MOAENN Ha OPYryto.
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NNabopaTtopHble YnpaXHeHus

Uenb

PaccmMompemb ocHO8HbIe MOMEHMbI Ha3Ha4YeHUs1 KOHCMPYKUUU 8 Kadecmee 80rpocoe, Komophble
obcyxdaromcsi 8 AucKyccuu c npenodasamesiem.

MeToabl
B Yactu 1, obecykpgaetca HasHaveHne KoHeTpykumm YpoBHs Oetanu.

B YacTtu 2, o6cyxpaetca HazHaveHne KoHcTpykuum YpoBHst COopku.

Hacmb 1: HazHayeHue KoHcmpykuyuu YpoeHsi Jemanu

B cnepytowennt mogenu getanu Luefnb COCTOUT B TOM, YTOObl MOCTPOUTb MoAeNb MakcMMarnbHO 3deKTUBHO,
HaCKOMNbKO 3TO BO3MOXHO, COXPaHsIS MPU 3TOM Ha3HayYeHue KOHCTPYKUMK. Tak Kak 4OCTYNeH eAMHCTBEHHbIN
NCTOYHMKA Ha3HaYeHUs KOHCTPYKLMN — PUCYHOK Ha CrneayloLen cTpaHuue, ero cneayeT TOYHO
npugepxmneatbes. Beca mogene AomkHa GbITb NOCTPOEHa, NCMONb3ys TONBbKO NoKa3aHHble pa3Mephbl: HU
Gonblue, HM MeHbLIe. Hanpumep, eCrin KOHKPETHBIV ANIEMEHT NCMONb3yeT HEKOTOPLIN pa3mep, HUKaKoN
OPYron anieMeHT He JOIMKEH UCMOMb30BaTh 3TOT Xe pa3mep.

PucyHok 2: lNocTtpoeHne Mogenu ¢ OnpegeneHHbiM HasHayeHnem lMpoekTa

AHkeTa lNpouecca PewweHus
1. YTo AOMKHO ABNATLCA 6a30BbIM 3N1EMEHTOM?

OTBeT:

2. Kakne Tunbl anemMeHToB O0nNyCKakTCA And ©a30Boro anemeHTa?

OTBeT:
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3. Kakow 13 BO3MOXHbIX TUMNOB 3N1eMEHTOB fy4lle Bcero nepenact HasHavyeHne KoHcTpykumn?

OTBeT:

4. Kakon Tvn anemeHTa (0B) MOXeT ObITb CO3[aH crieayowmnm?

OTBerT:

5. Kakow 13 BO3MOXHbIX TMOB 3IeMEHTOB Nyulle Bcero nepegact HasHavyeHne KoHcTpykumn?

OTBeT:

6. B kakoM nopsiake crnegyeT co3faBaTth 3N1EMEHTbI?

OTBeT:

7. Kak maneHbKkoe 0TBEPCTME MOXHO CO34aTb ABAXAbI?

OTBeT:

8. Korga pormkHbl 6bITb cO3aaHbl CKPYrNeHns?

OTBeT:
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PucyHok 3: PucyHok Mogenu Jetanu

Yacmb 2: HasHa4eHue KoHcmpykyuu YpoeHsi C60pku

Ons cnepyowiero obcyxaeHns, paccmoTpuTe cneaytowme Buabl u pucyHok c6opku KITAMNAHA. B uenom,
onpeaenute crnocobbl 4eACTBMA AN co3haHns coopku. Mogenu getany MoryT unm, BO3MOXHO, YxKe Bbinu
co3gaHbl B Pro/ENGINEER.
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PucyHok 4: C6opka [letanen

AHkema lNpouyecca PeweHus

1. Kakasi MmeToamka MoXeT MCMNofb30BaTbCs ANl CBSI3bIBAHMS BMECTE KOMMNOHEHTOB COOPKM 1 aHanus3a
nepemMeLLeHnin?
OTBerT:

2. Kakne Tunbl aneMeHTOB MOIMM CyLLecTBOBaTb B ckenete? Ha 4To oH Noxox?
OTBeT:

3. KoTopbiii KOMNOHEHT gomkeH bbiTb cobpaH nepsbiM? BTopbiM? Kak aT0 Bo3aencTeyeT npu
MCrnonb3oBaHuK ckeneTa?

OTBeT:

4. YTto MOXeT nponsontu npu yganeHun ocu? MNMopgasneHnn? Ckpbitumn Cnos? 3ameHe? Kak HekoTopble U3
3TUX CUTyauuin MOryT BbiTb 06paboTaHbl?

OTBeT:
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5. Kak cTpykTypa c60pkM fomKkHa ObiTb HA YPOBHE Y3M0B?
OrtBeT:

6. TpebyeTcst MIAMEHUTB YIIOBYHO 3aBUCUMOCTb LieHTpa Bana ¢ 0° go 90°. Kak aTo NnoBnvsieT Ha Hawm
peLueHuna?

OTBerT:

7. Kakue nocnencteust OyoeT MMeTb M3MEHEHUE LIEHTPa QuaMeTpa OCU Ha ApYrMe KOMMOHEHTbI?
OTBeT:

8. Kak B3anmogencTemsl ¢ ApyrumMmn KOMNOHeHTaMu 6yayT BNUSITL Ha npoLecc?
OTBeT:
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PucyHok 5: C6opoyHbIn YepTex
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Pe3ome

B sTom moayne, Bbl y3Hanu yTo:

dunococusa mogenuposarus Pro/ENGINEER ynpaensietcst TpeboBaHusaMy 3hekTUBHOIO
BOMJIOLLEHNS HAa3HAYEHWST KOHCTPYKLNN.

OneMeHTHO-OpUEHTMPOBaHHAs, NapaMeTpuyeckas n accoumaTtneHas npupona Pro/ENGINEER
MMeeT MHOro NpPeMMyLLECTB Npu nepeaade TpebyeMoro cogepxaHusi.

B03MOXHOCTb UCMOMb30BaHNA napamMmeTpunyeckmnx ypaBHeHI/IIZ B npoiecce moaenmpoBaHnda —
cneunanbHO pa3pa60TaHHaﬂ 0COBEHHOCTb nporpamMmbl, KOTOpaa CNy>XUT LendamM nepenadu
Ha3Ha4YeHnaA KOHCTPYKUUWN.

OtHoweHuss Poautens/[TOTOMOK 1 METOAbl MX YKa3aHUs U M3MEHEHUS NO3BOMNSIOT M3MEHSITb
cofepxaHue.

MHGOopMaLMOHHbBIE MHCTPYMEHTBI, PUCYHKWN, TEXHUYECKUE 3anncu, NoBegeHYECKMn Mogernnep,
BO3MOXHOCTb HacTpoiku cpeabl Pro/ENGINEER, Cpena PaspelueHns KoHnNnkToB ang yctpaHeHus
NPOTUBOPEYNIA — BCE 3TO CIY>KUT AOCTUKEHMIO LIENW BOMJTOLLEHNST HA3HAYEHUS KOHCTPYKLUA 1,
Takum 06pasom, - ABMNAKTCH HEOOXOAMMBIMU KOMMNOHEHTaMK hrrnocomn MogenMpoBaHms
Pro/ENGINEER.
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[MpunoxeHue A

NepeyeHb Bonpocos

9ma anaea codepxum nepeyeHb 80MNpPOCO8., NpedHa3Ha4YeHHbIX ONsl exxeOHeeHO20 COBMECMHO20
o6cyxdeHus e Knacce. [lepeyeHb pa3desieH Ha Nsimb Yacmeli, coomeemcmeyruwux namu OHsIM
npoeodumoz0 npenodaeamersiemM o6yyeHus.

LUenn
B atoi rnaese Bbl paccmoTtpute:
e 0030p BaXHbIX KOHLEMNLUA 1 NPUHLIMMOB, KOTOPbIE 06CYXOAlOTCA B TEYEHUN KXKAOIO OHSA 00yYeHus.

. O6cy>|<,u,eH|/|e COOTBETCTBYHOLLNX TEM.

HeHb 1: NepeyeHb BonpocoB

1. Uto aBnsetca HasHavyeHuem [poekma?

2. HasoBuTte Tpu anemeHTa, pa3smeLlaemMbix no wenyky (pick and place features).

3. I'Iepeqmcnme ABa Tuna 3CKU3HbIX 3N1IEMEHTOB.

4. KakoBbl npenmyulectsa TBepaoTesibHOro MO}J,GJ'IVIpOBaHVIFl?
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5. Mepeuncnute Tpu TMNa oTBEpPCTUA. KakoBbl ONuumn pasMeLleHnst Ansi Kaxgoro?

6. Kak ackusHas nnockocTb nepeaaeT HasHayeHne KoOHCTpyKUmmn? Mnockoctb MpmBaskn?

7. I'IepeqmcnvlTe ABa cnocoba co3gaHus CKpyrneHua no ueno4yke KpoMoOK.

8. KakoBo pasnuune mexagy otBepcTMeM 1 Bbipe3om?

9. Ecnm npu opueHTUpOBaHUKN 3CKN3HOW NITOCKOCTU C UCMONMb30BaHNEM FOPU30OHTaNbHON NPUBSI3KM LLEMKHYTb
no TOP B meHto 1 BbibpaTb OnopHyto nnockocTe TOP, To koTopas ctopoHa OnopHow nnockoctn TOP Gypet
HaxoaMTCA B BEPXHEW YacTu akpaHa KoMnbtoTepa?

10. JomkHa nu NocKoCcTb NPUBA3KU Bcerga OblTb NepneHanKynsapHON K 9CKU3HOM NNOCKOCTN?

11. Kakue cornawenuns npuHatel B Pro/ENGINEER ansa opueHtupoBaHus Buga aCKM3HOM NNOCKOCTU Mpu
CO34aHuM anemeHTa, KoTopbin fobaBnseT matepman? YgansdeTt matepuan?
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12. YTo 03HavaeT TePMUH 3/1eMEHMHO-0PUEHMUPO8AHHOE MOJesTUposaHue?

13. YUTo 03HauaeT TepMUH napamempudeckul?

14. MNMepeuncnute gse dyHKumK, KoTopble obecneumnsatoT MNpuBasku (References) B Cpege acknsmposaHus.

15. Yto Hanbonee BaXKHO NMpK NOCTPOEHMAX B 3CKM3e nepep Bbixogom u3 Cpeapl ackusa?

16. KakoBo pasnunuune mexay onuunamm ONE SIDE v BOTH SIDES npwv BblgaBnvBaHum unm Beipese?

17. MNepeuncnute geBaTb 3aBUCUMOCTEN 3cku3a. KoTopble n3 3aTux NpuBA30K SBASIOTCA MHOroLeneBbiMn?

18. MoxHO nn co3gaTtb N3BLITOK UM HEAOCTaTOK pa3mMepoB ceveHns B MeHegxkepe HamepeHnin?
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19. C kaknm 3r1eMeHTOM MOXET ucnonb3oBaTbest [JuHamumdeckoe MameHeHne (Dynamic Modify)? Kak ero
aKTMBU3NpoBaTb?

20. Mo4vemy Menepxep HamepeHuii co3gaet "cnabeie” pa3mepbl? Kak Mx MOXHO yaanuTb?

21. KakoBa camas nerkas npouenypa yoaneHnda nnu nepeonpeneneHna 3N1EMEHTOB?

OeHb 2: NepeyeHb BonpocoB

1. YUto Takoe wabnoH mogenn? Yto oH cogepxut?

2. Korga HeobxoamMmMo ncnonb3oBath WwWabnoH npu 3anycke? MoxeT nu oH 6biTb HACTPOEH?

3. Uem BaxeH nepBbi TBEPAOTENbHbLIN «6a30BbINY 3NeMeHT?
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4. Bcerga nv ackMsHasi M NpUBA304YHas NSIOCKOCTb CTAHOBATCHA pOaUTENSMU 3CKU3HbIX 3N1EMEHTOB?

5. Yt0 Takoe - oTHowweHus poautens / noTomok B Pro/ENGINEER, n noyemy 310 CTONb BaXHO?

6. YcTtaHaBnuMBatoT N NpUBA3KN DCKn3a OTHOLLEHUST poanTenb / NOTOMOK? [epeuncnute WecTb BapuaHToB
YCTaHOBKM NPUBS30K DcKuM3a.

7. Moyemy TpebyeTcs ycTaHaBnuBaTbk NnapameTpbl B Pro/ENGINEER?

8. Yo Tpe6yeTc;| B 3CKM3e Ond co3gaHuna anemMmeHTa BpaLLl,eHWil? Yrto 6y,u,eT B Cny4yae, eCinm nx HECKOMbKO?

9. Kakue gBa ceyeHus TpebytoTcst Ans anemeHTa npotarnBanus (swept feature)?

10. Kak cosgatb TpexmepHbI aneMeHT npotarmeaHus (swept feature)?
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11. KakoBO MMHMMarbHOE KONMYECTBO CeYeHU, TpebyeMmblx Ans anemMeHTa conpsbkeHus (blended feature)?

12. Kakne TpeboBaHMs 0118 KaXXO0ro CeYeHnst COnpsiKeHns?

13. Bo3amMoxXHO co3gatb NpOTSAHYThIN (swept) nnm conpspkeHHbIn (blended) Boipes?

14. [Ina 4yero ucnonb3ytoTcs ypasHeHuA? NpuseanTte npumep.

15. Kak y3HaTb, NpaBurnbHO N paboTaeT ypaBHEHNE?

16. KakoBbl Tpy TMna conpspkeHnin? Kakue cyliecTsyoT ABe onunn Ans Kaxaoro?
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OeHb 3: NepeyeHb BonpocoB

1. Y10 Takoe - onopHbIn anemeHT aHanu3a (Datum Analysis feature) n kak oH ucnonbsyetca? Nepevncnure
TpW TUNa.

2. Y10 o3HavyaeT BMX?

3. YyscTBUTENBHOCTL M ONTUMU3auns / TexHu4eckas OCyLLEeCTBUMOCTb SABNAOTCH rMaBHbIMY KOMMNOHEHTaMM
lMosepeH4yeckoro MopenupoaHus. [lante kpaTkoe onpeaeneHne Kaxxaomy.

4. KakoBo pasnuuve mexgy AHanusom n nemeHToM AHanusa? Ontummnsauuen n AneMeHToM
Ontumunsaummn?

5. Yto Takoe - wabnoH pucyHka? MNepeuncnute He MeHee Tpex PyHKUUIA, KOTOPbIE MOTYT ObITb YCTAHOBMEHDI
B LWAbnoHe Ans BbINOSHEHMS.

6. Kak MoxxHO co3gaBaTtb MHOIroKpaTHbl€ BXOXXAEHNA OTAEJIbHOIo anemeHTa? OTAenbHbIe BXOXOEHUSA
HECKOMbKNX 351IEMEHTOB?

7. MNoyeMy BaXXHO MCMOb30BaTb OMOPHbIE MIIOCKOCTM MO YMOMYaHUIO Npu OpneHTMpoBaHuM obLero Buaa B
pucyHke?
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8. UTto aBnsieTcs yHWKanbHeIM B OCHOBHOM BuAae (general View)?

9. KakoBo pasznuuune mexay NpoekunoHHoM 1 BecnomoraTtensHbiM BUAOM? BbIHOCHBIM 1 YacTUYHBIM BUOOM?

10. Kak MOXHO co3aBaTb MOBEPHYTLIN pa3Mep B 3CKU3HOM 3riEMEHTE, KOTOpbI 3aTeM ByaeT pasMHOXEH B
maccuBe?

11. Kak BkntounTb pasmep v-unv napameTp B NpUMeyaHue pucyHka?

12. Kak crnegyeT HaunHaTh Kaxayto cbopky?

13. KakoBo BakHOe Ha3HayeHne 6a30BOro KOMMNoHeHTa B cbopke?

14. JeAcTBUTENBHO NN OTHOLLEHMS POAUTESNb / NOTOMOK NPUCYTCTBYIOT B pexxume Coopkun?
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15. lNo mogenu bracket.prt caenan pucyHok. 3aTem B bracket.prt caenaHbl nsmeHenus. byayT nv sugbl
pPUCYHKa NOBTOPHO CNpoeLnpoBaHbl? YTo npomcxoaut co cbopkon, ncnonbaytollen bracket.prt? Kak
Ha3blBaeTcs 3Ta 0CO6EHHOCTL?

16. Kak MOXXHO N3MEHSITb MPUBS3KN pasMeLLeHNst KOMMNOHeHTa 6e3 yaaneHus KOMMOHEHTa 1 MOBTOPHON ero
cbopkn? Kak MOXHO 3TO BbINOMHUTL 6€3 B3aMOOENCTBUS C MEHIO?

17. Kakyto dyHkumio BbinonHsaeT <CTRL> <ALT> + TpeTbs KHOMKa MbILM NpK COOPKE KOMMNOHEHTa?

18. MNepeuncnmre NsATb TUMOB 3aBUCUMOCTEN 41151 COOPKM KOMIMOHEHTA.

19. B 4em coCTOUT BaXXHOCTb NOACOOPOK, U Kak x MoxHO co3gaBaTtb B Pro/ENGINEER?

20. Yem otnunyatotca Mod Dim, Mod Assem, Mod Subasm 1 Mod Part?

21. I'IepeqmchTe pas3sindHble onunn KonnpoBaHUA 3NTEMEHTOB.
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22. MNepeuncnute n cpaBHute Tpu TUNa MaccusoB. CKoNbKO HanpasneHu 40CTYMHO AN Kaxaoro?

HeHb 4: NepeyeHb Bonpocos

1. [INs1 KaKOW Lenu MOXHO UCMNONb30BaTh crion B pexume [etanu? Pexume Coopkun? Pexnme PucyHka?

2. Mo kaknm Tpem npuymHam cnegyet nogaensaTte anemeHTol Pro/ENGINEER?

3. He BNusAIOT N Cnoun Ha oTHoLIEHNSA poauTenb / NOTOMOK B npouecce NogasneHnsa?

4, I'IepeqwchTe YeTbipe Tuna AONOJIHUTENbHbIX OMOPHbIX 3JIEMEHTOB.

5. 'ge elle ncnonb3yoTcs ONOpHbIE KpUBbIE?

6. OnMwunTe OCHOBHbIE KOoHLenuun KoHcTpympoBaHus Ceepxy BHus.
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7. Y10 siBNsieTCA wecTbio Wwaramu nnm ctagusamm KoHctpymposaHusa Ceepxy BHu3?

8. YTto Takoe - ckeneTt 1 Kak M MOXHO Monb3oBaTbCA?

9. MoXeT nn cKeneT Ucnonb3oBaTbCs Npn NpPoOeKTUpOBaHNN AeTann, Takke Kak npu npoekTnpoBaHun
cbopkn? Ecnu ga, 10 Kak?

10. Yto Takoe - noBepxHOCTL? B kakoro Tmna mogensx cnegyeT UCNonb30BaTb NOBEPXHOCTU?

11. Yto o3HavaeT TepmuH ISDX?

12. ABnsetcs nn ISDX eanHCTBEHHBIM NyTeM co3aaHms noBepxHocTen B Pro/ENGINEER?

13. YUTo MOXeT ObITb BbINONIHEHO NP NomoLm anemeHta STYLE?

14. CKonbKo aneMeHTOB (KpMBbIX, MOBEPXHOCTEN) MOXET coaepxaTtbcsl B anemeHTe STYLE?
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15. Yto TpebyeTcs Ansi co3gaHus MOBEPXHOCTU C ucnonb3oBaHnem ISDX?

HeHb 5: NepeyeHb Bonpocos

1. UTto Takoe - oTHoweHus poantens / notomok B Pro/ENGINEER?

2. Mepeuncnute ceMb cNOCOBOB YCTAHOBINEHMS OTHOLLEHMI poanTens / noTomok B Pro/ENGINEER.

3. Uto aBnsetca HasHayeHmem lMpoekTta?

4. YTto 03Ha4yaeT TEPMUH acCOLMaTMBHOCTb?

5. Yt0 Takoe - chanin koHdurypaummu B Pro/ENGINEER, n noyemy ero Heo6xoammo ncnonb3oBatb?
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6. Uto Takoe — MmakpokoMaHga (mapkey)?

7. Korga Pro/ENGINEER aktususnpytot Cpeny PaspelueHusa KoHdpnvkTo?

8. Mossonsiet nu Pro/ENGINEER coxpaHaTe mogenb, kKoTopas MMeeT KOH(IMKTHBIN 3N1EMEHT?

9. Kakoso paanuumne mexay onumsamm Quick Fix u Fix Model B meHio RESOLVE?

10. Mouemy crieayeT NoNbITaTLCA UCMPaBUTL KOHIMKTHBLIA 3NEMEHT, a He ucnonk3oeaTh onuuio Undo
Changes s Cpepne Paspeluenns KoHdnnkros?

11. Kakas pasHuua mexay onuunsmn Redefine u Reorder?

12. Yto ABnsieTcs NnpemmyLLecTBaMmy 3feMeHTHO-OPUEHTUPOBAHHOIO MOAENNPOBaHUSA?
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13. HasoBuTte yeTbipe cnocoba BOMMOTUTb HAa3HAYEHNE KOHCTPYKLMM B MOLENM AeTanm.

14. HazoBute Tpu cnocoba BOMMAOTUTb HAa3HAYEHNE KOHCTPYKLMK B COOpKe.

15. Kakue onumm goctynHel npu Beioope Analysis> Measure? Npwu Beibope Analysis > Model Analysis?

16. YTo Takoe npourpeiaTens mogenu (model player) un kak OH MOXeT UCNONb30BaTbCA?

17. Kakos Baw cnepytowwimii war B npouecce usyvyeHns Pro/ENGINEER?
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[MpunoxeHue b

lNMpoekTHan PaboTa

Ama anaea codepxum yany6sieHHbIU NPOEKM, KOmopPbIli MOXXHO 8bIMOJIHSIMb M10C/1Ie OKOHYaHUs
cmaHOapmHbIx ynpaxHeHul. Ljens amoz2o npoekma cocmoum e npedocmassieHuu Bam
803MOXXHOCMU MPUJIOKUMb Ha NpakKmuKe HaeblKu, NoJly4eHHble 8 Kiacce; 6e3 nowazoebix
UHCMpykyudu.

LUenn
B aTton rnase Bbi:

. npuMeHnTe nojlyyeHHble HaBblKK K pealibHbIM KOHCTPYKTOPCKUM MPOEKTaM.

BBeneHue

B TeueHune cnegyroLmx HeCKonbKMX aHel Bbl ByaeTe npoekTpoBaTh HECKONbKO COOPOYHbLIX KOMMNOHEHTOB.
MpegnonaraeTcsi, YTO KOMMNOHEHTbI, CO3aHHbLIE B 3TOM Kypce, ByayT SBnsATbCA AeTansMy 3ToN NPOEKTHON
paboTbl. OgHako, MOXHO NponyckaTb HEKOTOpbIE AeTanu U UCMoNb30BaTb NOCTaBsieMble MoAenu ans
3aBepLUeHNs Y3rIoB NpoekTa.

Kak nokasaHo Ha crieytowemM pucyHke, ByoeT cosfaH Kopryc ABUraTernsl, HKHUIA KOpryc, NMPYyXMHHOe
YMOPHOE KOJbLIO Y BEPXHUIA KOPMYC. DTV KOMMOHEHTBI ByayT NCNoNb3oBaThCs Af1s MOCTPOEHUsi COOPOK
HarHeTaTens v gsuratens.

Bce KOMMOHEHTbI npoekKkTa 6y,u,eM COXpPaHATb B KaTariore ¢ Ha3BaHmem project. Bce eguHuubl N3MepeHnAa -
MeTpu4eckune.

Y¥NopHE 2

i
EoneU3 I‘f

Koprnyc
AEM =T =nA

Epe k=

BepHMn
KOP AyC

HuzHMIA Kopnyo

BeHTHMNATOp

PucyHok 1: TpexmepHoe Npeactaenexne Oetanen 3aBeplieHHoro MpoekTa
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Co3paHue [etanen

Yacmb 1: Co3daHue [Jeuzamens

Cneays HasHauyeHuto KoHCTpyKUMM OBUratens, ero Heo6XxoamMmo CTPOUTb, UCMOSb3Ys TOMBbKO Te pasMepsl,
KOTOpble MokasaHbl Ha creaylolLem pucyHke. [leTanb co3gaeTcs ¢ UCNoNb30BaHMEM BblAaBMEHHbIX
3CKU3HBIX 3/1EMEHTOB 1 0TBepcTUiA. KpoMe Toro, crielyeT Ucnonb3oBaTh ypaBHEHUS AN CO3aaHus
3aBNCMMOCTU NMOCTOSAHHOTO PAacCTOAHUS OT OCHOBaHMSA (MPAAMOYroNbHOE BblAaBNMBAHNUE) Nof 3MNEeKTPOHHbIEe
nnaTtbl 4O 3aaHen cTeHkn 6a30BOro anemeHTa.

e T
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b s
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=2 B2 5 ==

—=]=3 J
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PucyHok 2: Pasmepbl [iBuratens

1. Cospganite getanb ¢ Ha3BaHnem motor.prt.

2. Co3paviTe NepBbIt TBEPAOTENBHBIN 3remMeHT. BoigaBuTte okpyxHOCTb ¢ gvametpom 70.00 Ha rnybuHy
90.00.

3. JobaBbTe anemMeHT OCHOBaHMSA Mo ANeKTPOHHbIE NNaTthbl. ITO OyAeT NpAMOYronbHUK ¢ pasmvepamu 82.5 X
60.0, kak noka3aHo Ha criegytoliem pucyHke (¢ Boicotor 60.00 oT LeHTpa asuraTens).

I

L0

PucyHok 3: OcHoBaHue NMog OnekTpoHHkle MNnaThbl
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4. Cnepys HasHadeHuto KOHCTpyKUUK, pa3mMecTUTe OCHOBaHUE Ha pacCcTosiHUM 7.5 OT UnnuHOpUYecKon
NoBepXHOCTM 6a30BOro anemeHTa. 3anuwmnTe ypaBHEHNE, U3MEHSIIOLLEE pa3Mep OCHOBaHMWS Mop,
3NEKTPOHHbIE NnaThl (Da30BbIN 31IEMEHT) NPU U3MEHEHMM TNYyOUHBI 6a30BOro anemeHTa. BoinonHurte
pereHepauuio getanu U NpoBepbTe ypaBHEHNE, U3MEHSSI TNyOuHy 6asoBoro anemeHTa. He 3abyabTte
BEPHYTb pa3mep o6paTHO K NepBOHAYanbHOMY 3Ha4YeHWIO rny6uHbl 90.

5. [lo6aBbTe K MOAENV NepeaHuin anemMeHT Bbigasnmeanua ¢ gnametpom 100.0. OH GygeT ncnonb3oBaTtbCcs B
kayecTtBe cnaHua nog 6onTbl.

6. Job6aBbTe anemeHT Bbipe3a K Mogenu, YTobbl MOXHO BbINo yaanuTe MaTepuan ans nofnyyYyeHns apMmaTypbl.
HasHaubTe emy anameTtp 60.00 n octaBbTe TONLWMHY cTeHkU 5.0 B 3agHe YacTu ABuraTens, kak nokasaHo B
ceveHun A-A.

CoBerT:

Heobxoanmo BHMMaTenbHO NOAXOAUTb K Bbl60py nnn co3gaHuto OnopHbIX NSIOCKOCTEN AN CeYeHUn, a
TakKXKe K Tuny co3gaBaemMoro afieMeHTa. TonwmHa cTeHkn 5.0 - kntoyeBas npu 3TOM Bbl60pe.

7. DobaBbTe anemMeHT oTBepcTus ¢ anameTpom 15.0 Kk 3agHel YacTu asuraTens, kotopoe 6yaet
MCMONb30BaHO B KavecTse Bana.

8. CoxpaHuTe MoAenb 1 04YMCTUTE OKHO, CTUpas AeTarb.

Yacmb 2: Co3daHue HuxxHezo Kopnyca

B cooTtBeTCTBUM C HazHauYeHneM KOHCTPYKLIMM HUXKHErO Kopryca, Bbipes BpalleHUs JOMKeH HaxoauTbes Ha
onpeaeneHHOM PacCTosHUM OT GOKOBLIX NOBEPXHOCTEe 6a30BOro anemMeHTa, YTobbl MOAENb COXpaHsana
onpeaeneHHyto TOnNLWWHY cTeHkW. Kpome Toro, ecnv avaMeTparbHble pa3Mmepbl 6a30BOro ocHoBaHUA
N3MEHSIIOTCA, TO BNEMEHT OCHOBaHWA M 3MeMeHT doriaHLa Takke A0MKHbl U3MEHUTLCS.

_{“" R R

|
@i — o LIS b 21—
| 40 SECTION  A-h

PucyHok 4: HnxHuin Kopnyc

1. Cosgante getanb ¢ umeHem lower_housing.prt.

2. CospaviTe nepBbI TBepAOTENbHbIN anemeHT. Co3gariTe BbigaBnuBaHve nonykpyra gnametpom 120 Ha
rny6uny 80.

3. CospaviTe B aToM AeTanu donaHew, Ans COeAMHEHUs C ApYrMMm KOMMOHEHTOM B cbopke. Kak nokasaHo Ha
crnenyoLeM pUCyHke, co3gante anemMeHT dnaxua, paamepom 15 x 4.1. (Mogckaska: Mcnonb3yst 3NeMeHTHO-
OPWMEHTUPOBAHHYIO PYHKLNOHANBHOCTE MOAENNPOBaAHUS, CO34aNTEe ANIEMEHT C OTKPbITLIM CEYEHMEM. )
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PucyHok 5: ®naHey HuxHero Kopnyca

4. [lo6aBbTe aM1eMeHT OCHOBaHMs K mogenn. Co3gante 3CKus afieMeHTa Ha LieHTparnbHON ONOpHOWN
MNOCKOCTU U BblAaBUTE 3NIEMEHT B obounx HanpaeJieHUAX, Kak Noka3aHo Ha ABYyX nocrieayrumnx pucyHkax.

F

{

/

PucyHok 6: basosoe OcHoBaHue HuxHero Kopnyca

— 14,060

PucyHok 7: Cevenne bazoBoro OcHoBaHus HkHero Kopnyca
O6paTtute BHMMaHue:

B aTOM puCyHke, 3Ckn3Has oceBasi NMMHNUS BbIPOBHEHA C CUITYSTHOWM KPOMKOWM LIMNMHAPUYECKON NOBEPXHOCTH
6a30Boro anemeHTa.

5. ,D,O6aBbTe K MOo4enn anemMeHT NoBOPOTHOIO Bbipe3a, Kak Nnoka3aHo B clieyrLuemM pUcyHke. HeszaBucumo
OT USMEHEHUA I'J'Iy6VIHbI ©a30BOro afieMeHTa TOSLLMHA CTEHKN AOMMKHa ocTaBaTbes 2.5.
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PucyHok 8: [NoBopoTHbI Beipes HuxHero Kopnyca

6. BblpexbTe nepeaHioro YacTb Kopryca, Kak Nnokas3aHo Ha creaytoLleM pUCYHKe.

PucyHok 9: Beipe3a HuxHero Kopnyca

7. ,D,O6aBbTe ANEeMEHT OTBEepCTNA ANaMeTpPOM 30 B 3agHen YacTtun Kopnyca, B COOTBETCTBUM C pa3MepaMu
HwxHero Koprlyca Ha pUCyHKe B Ha4ane aTton Yactu. Mo 3aBepLieHnn, CoxpaHnute Mmogesib 1 coTpute getarb
N3 NaMATn.

Yacmb 3: Co3daHue lNpyxuHHo20 YnopHozo Konbya
|-|py)KVIHHoe YNOPHOE KOIbLO NOKyNaeTCA y NOCTaBLLUMKa N, NO3TOMY, HE HYXXaeTCHd B rmokom nogxoae K
NPOEKTUpPOBaHMIO. Ero moxxHo co3aaTb U3 ABYX SNTIEMEHTOB.

W
W

1 SLALE 2,000

—

.-” ]

S O B s

PucyHok 10: Paameps! [NpyxuHHoro YnopHoro Konbua
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1. Cospavite getanb ¢ MMeHeM snap_ring.prt.

2. Cospavite TBepAOTESbHbIN 3NIEMEHT, BblAaBnmBasi KOHTYP NPY>KUHHOIO YNOPHOro KOMbLia, Kak Noka3aHo Ha
cnegytowem pucyHke. [letans umeeT TOMAWMHY 1.5MM.

fﬂf—f—g—-—x — 1850

-

PucyHok 11: Ceuenne lNMpyxunHHOro YnopHoro Konbua

3. ,D,O68BbTe OBa NpOoCTbIX paanyca 3akpyriieHna Ha OOKOBbIX KPOMKaXxX OKPYXHOCTH, KaK NMoKa3aHo. Mo
3aBepLueHnn, CoXxpaHuTe n coTpute Mmoaenb.

CEPYWTAMTE STH
KPomMEM

PucyHok 12: Ckpyrnenus lNpyxuHHoro YnopHoro Konbua

Yacmb 4: Co30aHue BepxHezo Kopnyca

CornacHo Ha3Ha4YeHUo KOHCTPYKLIMW BEPXHErO kopnyca, AnaMeTp 6a30BOro afieMeHTa CBs3aH CO BCEMM
Apyrumu anemeHtamun. OTBO pasMeLLaeTcs B MOAENN CUMMETPUYHO c3aamn Hanepeq. [Ins co3gaHus Yactu
reomMeTpum, NPEACTaBSOLWEN KOPNyC, UCMONb3YeTCs 3IEMEHT NPOTArMBaHUS, LLEHTPUPYEMBII
OTHocUTenbHO 6a3oBoro anemeHTa. [Npu BblgaBnMBaHMM 6a30BOro anemeHTa no o6e CTOPOHbI ACKU3HOM
MIOCKOCTU, MOXHO M36exaTb CO34aHNsi [OMNOMHUTENbHON ONOPHOM NAOCKOCTM No3xe. [Ins 3aBepLueHus
reoMeTpum BbIXoMna Kopnyca, cneayeT co3aaTh SIEMEHT COMPSKEHUS, BKIHOYAIOLLMIA pacLUMpsoLLyrocs
YacTb BbIxJiona Kopnyca.
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PucyHok 13: Paavepbl BepxHero Kopniyca
1. Cospawite getanb ¢ UMeHeM upper_housing.prt.

2. BoigaBute nonykpyr guameTtpom 120 Ha rmy6uHy 80. BeligaBute no o6e CTOPOHbI 3CKM3HOW MITOCKOCTH,
4YTOObI MOXXHO ObINTO UCNONB30BATL Ty XXE CaMyH 3CKM3HYI0 MIIOCKOCTL A1 TPAaeKkTopMM BbIXJlona kopnyca.

3. Ucnonbaynte npotsarmeaHue ¢ atpubytom Free Ends onsi cosgaHus yactu Bbixsiona Kopnyca, Kak
NMoKa3aHo Ha NePBOM M3 CreAyLNX PUCYHKOB. BbINOMHWUTE TpaeKkTopuo NPOTArMBaHUS B BUAE JIMHUA U
ayrn, ¢ pacctoaHmeM 81.5 oT kOHUa NUHUK K LEHTPY Kopnyca 1 HasHadvbTe ayre paguyc 100. O6ecneybTe
np1ucoeauHeHne NPoTArMBaHus kK 6a3oBOMY 3fIEMEHTY B 3TOM MeCTE, BHE 3aBUCUMOCTM OT AMameTpa
©a30BOro afnemMeHTa, coBMeLlasi KOHLEBYH TOYKY OYTM C LUITMHOPUYECKOW M NIIOCKON NOBEPXHOCTSIMM
©a30Boro anemMeHTa (CM. BTOPOM U3 CMNEeAYOLLMX PUCYHKOB). PaaMecTute HavanbHyt TOYKY TPaekTopun B
KOHUe nuHuK (obpatute BHMMaHWE Ha OCEBbIE NIMHUMN B TPETLEM pUCYHKe). Co3fanTe nonepeyHoe ceveHne
B BUAE NPsIMOYrofibHMKa.

TpasktopHA

CadeHnea

PucyHok 14: 3aBepLueHHbIi OnemeHT [NpoTsarmBaHms
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E_ HztHaneHaA To04Ka
a1.50a

TpaekT OpKA

PucyHok 15: CeueHune Tpaektopuu NpoTsarmaHus

= 82,00 —s
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PucyHok 16: CeueHue lNpoTarmeaHus

4. Co3paviTe NpsAMOWV NaparnnenbHbIi 3NIEMEHT COMPSXKEHUS AN 3aBepLUEHUs BbIXlona Kopnyca.
VMcnonb3ynte TonbKo ABa ceyeHust ¢ rmybuHomn 57.5 gna Cevenuns 2. Cospgante CeyeHne 1 conpsikeHus,
NCMNonb3ys KPOMKY 3f1EMEHTa NpOTArMBaHus. (MoAckaska: UCNob3ynTe OCEBYIO NMHUIO Anst 0603HaYeHns

CMMMEeTpUmn B Cpep,e 9CKN3npoBaHuA.

PucyHok 17: CeueHne OnemeHTa ConpshkeHus
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5. Bawa geTtanb gomkHa ObiTb NoxoXxa Ha C.I'Ieﬂ,yEOLLI,I/IVI PUCYHOK.

PucyHok 18: 3aBepLueHHbI OnemeHT ConpsikeHus

6. CosagaiiTe NpocToe CKpyrieHne Mo Lienoyke Kpomok ¢ pagunycom 15. Balua getans AomkHa ObiTb Nnoxoxa
Ha crnepayoLLmiA PUCYHOK.

WHIHMTE STy KPOMEY ANA
CEPYTAEHMA paguycom 40
no Leno-ke

WHEHMTE ST KPOM Ky
ANA CEPYTNEHK A paguycom 5

PucyHok 19: CkpyrneHus BepxHero Kopnyca

7. Ansi yny4ylieHus ycnoBuiA NpOTEKaHNs NMOTOKa BO34yXa, CO34anTe NpoCToe CKPYriieHMe KPOMKM C
paguycom 40.

8. Cosgaiite crieqytoLlee NpocToe CKPyrieHne KpoMkM ¢ paamycom 5. B kauecTBe npuBsizok BbibepuTe
KPOMKW, A€ 3NEeMEHT NpOTArMBaHUs NepecekaeT NnepBblii TBepAOTENbHbIN 3MIEMEHT, KaK Noka3aHo Ha
npeablayLEeM PUCYHKE.

YARNKTE JES CKPEITE 2 Ik J
MOESn *HOCT I B SNEMSHT 2
QEon 1

PucyHok 20: Mpueasku O60Mn04km

9. Cospavite anemeHT obono4dku. Yganute cnegyolme gse NOBEPXHOCTU B Ka4eCTBE NPUBA3OK: TOPLIEBYIO
NoBepPXHOCTbL Andpy3opa Bbixrona (Mrnockasi NOBEPXHOCTb AfieMeHTa CONPSKEHNST) Y HUXKHIOKO MIOCKYHO
NOBEPXHOCTb NEPBOro TBEPOOTENLHOMO AfieMeHTa. YKaxuTe 3HadeHne 2.5 B kayecTBe TOMWMUHbI 060MOYKN.
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10. Jo6asbTe hnaHel, TonwmHon 04.1, kak NnokasaHO Ha crefyolem pucyHke. Caenamnte 3aT0T aNeMeHT
noaobHeIM doraHuy Ha aABuraTene.
11. CgenawTte Bbipe3 guameTpom 97.5 cnepenm Kopnyca, Kak NokasaHo Ha CrneaytoLeM pUCYHKe.

q72
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SECTION  B-B
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1._ Parm epie
4.1 OTE2pCT HA

PucyHok 21: ®naHev BepxHero Kopnyca u Beipes

12. Cgenawnte otBepctmne guametpom 30 B 3agHen vyactu kopryca. Ecnn B mogenu cyLecTByeT OcCb,
co3ganTe coocHoe oTBepcTue. Ecnu mogens He nmeeT ocu, Co3ganTe ONOPHYIO OChb.
O6paTtute BHMMaHue:

Ons co3paHusa onopHon ocu BeibepuTe Insert, Datum, Axis, Thru Cylinder v BeiGepuTe LMNMHOPUYECKYIO
NOBEPXHOCTb 6a30BOro afieMeHTa BblgaBnmeaHusa. OnopHble ocy 6yayT NoAPOOHO MOSICHEHbI MNO3XeE.

PucyHok 22: BepxHuin Kopnyc

13. JobaBbTe rmagkoe oTBepcTMe, kak nokasaHo B Buae Detail A paamepoB BepxHero Kopnyca B Havane
aton Yactu. MNMocne 3aBepLueHnsl, COXpaHUTE MOLESb U COTPUTE ee 13 ONepaTMBHON NaMATy.
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CoszpnaHue C60poK

[na 3aBeplieHns aetanei ana aTux c6opok, Bbl nsMeHWUTe AeTanu, co3aaante HOBble ANeMeHTbl U
fAo6aBuTe ypaBHeHus B pexxuMax Coopku u [etanu. XoTa Modenu He 3aBeplueHbl, Bbl HayHeTe co3naBaThb
paboure pucyHku u cbopku. Mo 3aBepLUEeHUN 3TOro NPoeKTa, MOXXHO ByaeT nNpocneanTb acCoLMaTUBHOCTb
mexay dannamu getanu, cGopK1 U puUcyHKa.

OGpaTuTe BHMMaHue:

Heobxoanmo nbiTaTbCa MCMOMb30BaTbh MOAENN, KOTOPbIE ObiNy BbINOMHEHbI B Npeadblaywen padote. MNpu
C034aHnn 3TNX COOPOK N Ppaboumnx PUCYHKOB, MOXXHO MCMONbL30BaTh MOAENN, CO3AaHHbIE paHee unn Moaenu,
KOTOpbl€ COXpaHeHbl B OMONMoTEKe 1 KOTOpble OTPaXaloT MOAENb B KOHLE NpeablayLLiero npoekTa.
CoxpaHeHHbIi Mogenu 0603HayYeHbl KpyribiMu ckobkamm ().

Yacmb 1: CozdaHue Cb6opku Jeuzamens

COXpaHﬂﬂ Ha3Ha4YeHne KOHCTPYKLUN, HeobxoaMMO HanoOXUTb BCe 3aBMCMMOCTW Ha BCce MOAENV AeTanu B
060p|<e. [Buratenb gomkeH ObITb pa3mMelleH B Ka4ecTBe NepBOro KOMMOHEHTAa. Ha atom aTane NPOEKTa,
N3MEHAETCA TOJNTIbKO ABUrNraTENb B peXNMe Hetanu.
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PucyHok 23: TpexmepHoe lNpeacraeneHne getanen 3asepweHHon Coopkn [Buratens
1. Cospawte cOOpKy C umeHem motor.asm.

2. CobepuTe gBuratenb, co3faHHbIv B Npeabiayller padote (unm beta_motor.prt) no onopHbIM NAOCKOCTSAM
cbopku no ymon4danuto. Nocne pa3meLleHus ero B cOopke, BbIKMOYNTE 0TOOpaKeHne ONOpHbIX MIOCKOCTEMN,
Ansa obneryeHnst pasmelleHmst ocTanbHbIX KOMMNOHEHTOB.

3. Cobepute Ban gsuratens (beta_shaft.prt) B c6opky. (CM. cnegytoLime asa pucyHka).

.

PucyHok 24: Ban, CoGpaHHbIvi ¢ [lBuratenem
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COEM SCTHTE BEHY T PEHHHE
MNOESpXHOCTH BEIpEEa
EpILWEHHA B3N 3 48 WrarenA
G 23AHER NOESPX¥HOCT BHD
AEMraTenA

PucyHok 25: lNpueasku BeipaBHnBaHua ans Bana [surartens

4. Cosp,aﬁTe KaHaBKy B Bale Ana npy>MHHOro ynopHoro Kosbua, 4TOObI OH HE CKOMb3WN B asurartene.
BbinonHuTe pereHepauuto Bana gsuratens (beta_shaft.prt) B otaensHom okHe.

5. Ckonupyiite nepeyro KaHaBKy U CO3anTe BTOPYIO Ha paccTosaHuMm 141.8, kak NoKa3aHo Ha criegytoLem
PUCYHKe.

I
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PucyHok 26: KonuposaHue KaHaBku

6. CoxpaHunTe 1 3aKponTe MoAenb Bana.

7. OTKpOVITe c6opKy aBuraTtend. O6paTVITe BHMMaHMe, 4YTO Ha Bally nNodaBuIiacb KaHaBKa no npyxmHHoe
YNOPHOE KOJbLO.

8. Cobepute snap_ring.prt (beta_ring.prt) B kaHaBKy (Bbipe3 BpalleHus) Bana gsuratens.

9. CobepuTe KpblwwKy gBuratens (beta_cover.prt) ¢ geuratenem. CosganTte TONbKO NPUBA3KM
pPOANTENL/NMOTOMOK MEXAY ABUraTeNeM U KpPbILLIKOW.

10. Cospanite maccuB cHOpKM OIS YCTAHOBKU BTOPOTO MPY>KMHHOMO YNOPHOro KonbLa, ucnonb3ays “ref
pattern”.

11. BkntounTe oTobpakeHne OnopHbIX NIIOCKOCTEN.

-304 -



D prc
Pro/ENGINEER 2001 ba3soesnlii Kypc

PucyHok 27: Cbopka [IBuratens

12. ObpaTtuTe BHMMaHUE, YTO pa3aMHOXEHHAs KaHaBKa Mop, NPYXMHHOE YMOPHOE KOMbLO pa3MeLLeHO
CNVLLKOM Janeko BHWU3 Ha Bany. M3ameHuTe cMeLLeHre CKONMPOBAHHOW KaHaBKW Ha Bany gsuratens
(beta_shaft.prt) Ha 127.5 n BbINONHUTE pereHepaumio.

13. CoxpaHuTe cbopky.

Yacmb 2: MNapannenbHoe lfpoekmuposaHue Kopnyca [Jeuzamerns

Ha aTom aTane npouecc NpoeKkTMpoBaHUs kopnyca gsuratens n 60nbLINMHCTBA APYTMX KOMMOHEHTOB COOPKU
eLle He 3aBeplleH. MoxHO ogHoBpeMeHHO pabotaTtb mexay coopkamu n aetansmm B Pro/ENGINEER. [ns
NnoAroToBKKU K CO3aaHMI0 B ABUraTtesrie yCtaHOBOYHbIX OTBepCTI/II7I, cosp,a|7|Te Ha60p OTBepCTI/II7I B ABUrarerne,
COOTBETCTBYIOLLMX TEM, KOTOpble OyAyT CO34aHbl B KPbILLKE.

1. OtkponTte auratens (beta_motor.prt). JoGaBbTe OTBEPCTME NOA YIIIOM, UCNOMB3YS pagvarnbHoe
pasmelleHne. Micnone3ynte paamanbHbli pasmep.

2. CospaiitTe paguanbHbli MaccuB, UCNONb3ysl TpY BXoxaeHus. 1o 3aBepLUeHnn, COXpaHUTE MoZenb U
3aKpPONTE OKHO.

MepEkLIM cozgATe
AT0 OTEEpCTHE

[ YT

PucyHok 28: PagnaneHbin Maccus OTBepctun B [Buratene

Yacmb 3: CozdaHue C6opku HazHemamens

CornacHo Ha3Ha4YeHU KOHCTPYKLUMM STOW COOPKX, HYXKHMI KOPMYC MCNONb3yeTCs B KA4eCTBE OCHOBHOMO
KOMMOHEHTa 1 Bce cobupaeTcs Ha HeM. 1o mepe cOOpKM KOMMOHEHTOB, OOHAPYXXUTCS, YTO HECKOSTBbKO
anemMeHTOB oTcyTcTBYeT. Co3fante 3Tn anemMeHTbl, ncnonb3aysa onuuio Modify B pexxnme CHopku.

1. Cospavite c6opKy C umeHeM blower.asm.
2. Cobepurte lower_housing.prt (beta_lower.prt) no TpeM onopHbIM NAIOCKOCTAM COOPKU MO YMOMYaHMI0.

3. HwxHuii kopnyc 6bin co3gaH 6e3 kakMx nMbo oTBepcTui Bo chraHue. MIameHsas geTanb Ha ypoBHe cHopku,
co3pgawite OTBEPCTME B HWXKHEM KOpMNyce 1 pa3MHOXbTE ero MaccMBoM B pexxume Coopkun. Cosgaiite rmagkoe
oTBepcTMe Ha draHue co cxemon obpasmeprBaHus, NOKa3aHHOW Ha CriedyoLwem pUCYHKe.
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O6patuTe BHMMaHue:

He Bbixogute 13 meHto FEATURE nocne co3ganus otBepctus. B cneaytowen 3agade 6yget ncnons3oBaHa
komaHga Pattern 13 toro xe meHto.

A -

PucyHok 29: Paamepbl OTBepcTyA

4. CronupywTe oTBEpCTME ONS CO30aHus YeTbipex (4) BXOXOEHWN, BKNoYas ucxogHoe. Ecnv Bel Bbiwnmv u3s
meHio FEATURE, BbiGepute Modify, Mod Part,. BbiGepuTe HxHWMIA kopnyc; 3aTem Bbibepute Feature.

O6paTtuTe BHMMaHue:
He Bbixogute 13 meHto FEATURE nocne co3ganust maccuBa. B crnepytowen 3agadve 6yoeT ucnonb3oBaHa
KomaHga Copy m3 TOro e MeHH0.

5. CornacHo HasHa4YeH o KOHCTPYKLIMK, HEOBXOAMMO 3epKanbHO 0TOOPa3nTL (hraHeL, ¢ MacCMBOM
OTBEPCTUI Ha ApYrylo CTOPOHY MoAeny (Kak Noka3aHo Ha CrieyloLLeM PUCYHKE).
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PucyHok 30: MNpuBAsku 3epkanbHoro OTobpaxeHus

6. CobepuTe HarHeTaTernb, AeTany KOToporo 6binv BeINOMHEHBI B ypoke "KonnpoBaHue 3nemeHTOB:
Onepauun Maccusa 1 KonuposaHus". (Ecnv Mmogernb He 3akoHYeHa, UCNoMb3ynTe AeTarnb C UMEeHeM
beta_blower B TekyLlem katanore). Vicnonb3yinTe KOMaHay COMPsSKEHUA Co cMeLleHreM 1 ans pasmeLleHus
€e OTHOCUTENbHO 3afHEeW CTEHKM HWXKHEro koprnyca. Beingute ns meHio moamdmvkaunm getanm.

7. ObpaTtute BHUMaHNe Ha BUOUMOE B3aMMOMPOHUKHOBEHNE MEXAY HVDKHUM KOPMYCOM U HarHeTatenem npu
TOHVMpOBaHUNM mogenu. NameHuTe pasmep nonactu HarHetaTens ¢ 73.5 Ha 65.0 n pereHepupynTe getans.

8. Cobepute BepxHui kopnyc (beta_upper.prt) ¢ HWKHUM KOpNycoM. MOMHOCTBIO NPUBSXXUTE KOMMOHEHT
conpsbkeHneM cnaHLeBon NOBEPXHOCTUN, COBMELLAs LIEHTPanbHY0 OCb U COBMeELLasi NnepeaHioo

NOBEPXHOCTb obonx KOMMOHEHTOB.
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9. BepxHun kopnyc He MMeeT MaccuBa YCTaHOBOYHbIX OTBEPCTUI Ha pnaHue. OTkponTe aeTansb, YTobbl
MOXHO ObINO NPOBOAUTE U3MEHEHWS B pexnme [letanu B ee CO6GCTBEHHOM OKHE.

10. Cosgavite YeTbipe OTBEPCTUSA, padMHOXas Ux ¢ npupawennem 20.

11. Ucnonbayinte Copy, Mirror ons co3gaHust conaHua n 0TBEPCTUI Ha OpYyron cTopoHe 6a3oBoro
anemeHTa.

JepEaNEHD OTODpEEMT S
Ek 4 =ENHEaHHME M OTEERCTHMA
PucyHok 31: Komanga KonuposaHusa BepxHero Kopnyca
12. CoxpaHuTe hann getanu u 3akponTe OKHO. AKTUBU3UPYITE OKHO cOopkn. OBpaTuTe BHUMaHUe, YTO
cbopka Tenepb COOepPXKUT U3MeHeHus, caenaHHble B pexxume [Jetann. CoxpaHute cOOpKy u coTpuTe OKHO.
Yacmb 4: Co3daHue PucyHka [Jeucamens

XoTs gBurarternb NOMHOCTLIO HE 3aBEPLUEH, HAYHEM CO3aHue pabounx puUcyHKoB. B pucyHke, Buapl 1
pa3mepbl 0OHOBNATCS BMECTE C UIBMEHEHUAMW B MOAENM AEeTanu HE3aBUCMMO OT TOrO, CAenaHbl Nin
n3meHeHust B pexume Hdetanu, C6opkm unu PucyHka. Ha aTom atane npoekrta, Bbl HACTpouTe TONbKo BUAbI
PUCYHKa; aHHOTMPOBaHWE BbIMNOMHNTE MO3Xe.

1. Co3ganite pucyHok ¢ umeHem motor.drw.

2. Vicnonbaymnte nuct pasmepa C un cesxute ero ¢ motor.prt (beta_motor.prt).
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PucyHok 32: PasmelleHue Bugos PucyHka [uratens

3. obaBbTe nepBbIi ocHOBHOW (general) Bug. CopneHTUpynTe ero kak Bug cOOKy MOAenu asurartens,
MCnosb3ysi ONOpHbIE MNOCKOCTM No ymondaHuio. Vicnonesynte No Scale, 4utobel Pro/ENGINEER onpegenun
mMacLiTab pucyHka.
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4. [lo6aBUTL NPOEKLMOHHbIV BUA CNEpeamn, Ha3BaHHbIA BTOPbIM BUAOM B NpeablayLLeM PUCYHKE.
5. lo6aBbTe NPOEKUNOHHBIV BUA C3a4M, HA3BAHHLIN TPETLUM BUOOM B NPeabIaYLLEM PUCYHKE.

6. [JoGaBbTe NPOEKUNOHHLIN BUA CBEPXY, HA3BaHHbIA YETBEPTBLIM BUAOM B NPeablayLeM PUCYHKE.
7. JobaBbTe nonepeyHoe cedeHne, Ha3BaHHOE NATbIM BUAOM B MpeablayLieM PUCYHKeE.

8. [lobaBbTE LLEeCcTOM B Kak OCHOBHOWM ¢ Macwtabom 0.75.

9. NameHunTe cnocob oTobpakeHus BMOoB. [nd nepBoro, TpeTbero 1 NATOro BUA0B, U3MEHUTE Ccnocod
otobpaxeHuns Ha Hidden line, Tan Phantom.

10. NameHunTe cnocob oTobpaxeHus octaBumnxcsa BuaoB Ha No Hidden, No Disp Tan.
O6paTtuTe BHUMaHue:

Kak Tonbko Bug 6ygeTt yctaHoBreH ¢ ucrnonb3oBaHnem Display Mode, oH ocTaeTcs B 9TOM COCTOSIHUM, faxe
ecnu yctaHoBka Cpeabl 6yaeT nameHeHa.

11. CoxpaHuTe pUCYHOK.
12. Co3panite puUcyHok ¢ nmeHeMm motor_asm.drw.

13. NcnonbaynTte nuct pasmepa C u cesxute ero ¢ mogensto MOTOR.ASM, ncnonbe3ysi gnanoroBoe OkHO.

YeTEepTEIA BEMA

Eropoit E1A TRETHH EWA

= —{}

Mepes1iA B0

PucyHok 33: Pa3meleHne Bugos CoopoyHoro PucyHka [ABuratens
14. PaamecTuTe nepBbli OCHOBHOWM BUA. Boioepute No Scale.
15. PasmecTtute BTOPOW NPOEKLMOHHBIN BUA,.
16. PaamecTtuTte TpeTuin NPOEKLMOHHbIN BUA,.

17. PaamecTnte 4eTBEPTbIN NMPOEKLMOHHLIN BUA,.

18. MameHunTe cnocob otobpaxkeHust Bcex Buaos Ha No Hidden, No Disp Tan. o 3aBepLueHnn, coxpaHuTte
MOZErb N COTpUTE BCE.
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UccnepoBaHue Mopenen

Mpogomkmum paspaboTky ModenM COrnacHoO Ha3HaYeHNIO UCXOQHOW KOHCTPYKUMK. Coenaem aTo nytem
nobaBneHus aneMeHTOB, aHann3a Macc-MHEPLIMOHHBIX CBOMCTB ANS OTAeNbHbIX AeTanen 1 uenbix cbopok u,
nccneaysi B3ammonepeceyeHne Mexay KoMnoHeHTamu. Takke HanuwweM ypaBHeHN Ons npeaoTBpalleHns
B3anMorepeceyeHns Mexay KomnoHeHTamu. [ocne 3aBepLueHnst 3TUX 3a4ad, pasMecTMM y3en HarHeTaTens
B cOopke Aurartensi.

HeTtanb KPbILWKMN HE 3aBepLUeHa. CornacHo Ha3Ha4yeHu1to KOHCTPYKUUN, HGOGXO,CI.I/IMO co3faThb YLK ond
MOHTUPOBaAHUA KPbILWLKXA Ha ABUraTteslb n p,06aBVITb oxnaxaatouwne nasbl B BerHeVI 4YacTu, Kak NoOKa3aHoO Ha

CrieayioLemM pucyHke.

SEE DETAIL ©—

PucyHok 34: NameHeHune Kpbliwku

Hacmeb 1: [IpoekmupoeaHue Kpbiwku

1. OTKPONTE KPbILLIKY.

PucyHok 35: Kpbillka

2. Anga obneryeHus co3gaHna nasa Ans oxnaxaeHus, nogaBuTe BblaAaBnMBaHue, oTBEepCTUE N CKpyrneHme B
BerHeVI yacTu 6a30BOro afnemMeHTa.

3. [Jo6aBbTe NepBbIi Nas, Kak nokasaHo Ha Buage C N3MeHEHHOW KpPbILLKW.
4. PaamHOXbTe Na3 cemb (7) pas, BKIoYasi opurmHan.

5. BoccTaHOBUTE NOAABIEHHbIE AIEMEHTDI.
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6. ObpaTuTe BHUMaHWE Ha CneayoLLEM PUCYHKe, YTO CUCTEMA yaAanuna HUXKHIOW 4YacTb MarneHbKowm
LumnmHapudeckom 6006bILWKM Npy gobaBneHnn oxnaxgarLwmx nonacten. SCknu3 BTOPOro BblaaBnMBaHUs
nepBoHa4arnbHO ObliT HApUCOBaH BHYTpPY 6a30BOro anemeHTa. [epeynopsaoybTe BbIpe3 U pa3MHOXbTE €ro
nocre nepeoro BbiaaBnmanus. O6paTuTe BHMMaHMe Ha pasHuLy B MOOENW.
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PucyHok 36: X-ceueHue Kpbiwkn MNepen YnopsgoumsaHnem

L._ MepeyNopALo 1 ETHHE
! ooTaEnAST MaTepman
Ha MacTe

PucyHok 37: X-ceuvenwne Kpbiwku Mocne MNepeynopsgoynsaHms

7. JobaBbTe BblAaBNMBaHne, KOTOPOE MOXHO Pa3MHOXWTb C MOBOPOTOM. B kayecTBe ropMsoHTanbHOM Unm
BEPTUKanbHOW MNOCKOCTU NPUBA3KN, UCMOSb3yNTe BHYTPEHHUIA OMOPHbLIV SNEMEHT nog yrinom. Nosxe, MoXHo
NCMoNb30BaTh aCCOLMUPOBaHHbLIV Yron ANns co3gaHua maccvea. Caenante aCkM3 He3aMKHYTOro CeveHuns,
nokasaHHbIN Ha cregyoLem pucyHke. Beigasute ero Ha rmy6uHy 5.0.

AP F Sagrp
T - HezameHyTOR

ca-eHKe

PucyHok 38: Sckus PasomkHyToro CeveHns

-310 -



Pro/ENGINEER 2001 ba3soesnlii Kypc

y “{”?f'f}.ﬁ_ﬁ S v | \
'Illfl FII" "I'Il"lh??-'r—" :':l .".l'l "I-" / v ‘\'\_,L Yron ot Make
A A ;
LD~ 7
\\ e ",,nﬁx“ 4
| i J}.---—n.s
-—_\____:—'- ) .-.:-’....

e
.. y UrneH apr-ecksA
- NoOEERXHOCTE A NA OoH

PucyHok 39: Kpyrosoin Maccus
8. PaamHOXbTE YLIKO, C NnpupaileHnem yrna 120°. Cosgante Tpu BXOXOEHWS, BKIOYAa OpuUriHar.
9. CosgaviTe ONOPHYHO OCb Yepes LMNMHAPUYECKYI0 NOBEPXHOCTb YLLKA.

10. MNpuBs>KMTE MACCKB K OMOPHOW OCW.

11. CosgaviTe cOOCHOE rnagkKoe OTBepPCTME Ha ywke. 3agante gnametp 7.5.

PucyHok 40: Kpbiwka MNepeg Mpuesskon Maccna OTBepcTyn

12. MpuBskUTE MaccuB rmagkMx oTBepcTuit. o 3aBepLueHnn, coxpaHuTe Moaerb.
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Hacmb 2: 3asepweHue [Jeuzamens

Ha gaHHbI MOMEHT onpeaeneHa okoHYaTernbHas KOHCTPYKUMSA OCHOBaHUsS asuratens. Ha atom aTane
npoekTa 6yaeT co3naHo OCHOBAHME Ha LMNUHOPUYECKOM Ga30BOM 3ieMeHTe.

SECTION  A-h FaAL. B

SCALE 1,230
ln— ) ==

SEE DETAIL &

2] TRAE o 65 =
PucyHok 41: VlameHeHus B [1Buratene

1. OTkpownTe aBuratens (gamma_motor.prt).

2. [NopaBuTe BCe 3rIEMEHTHI, 3a UCKNHYEHNEM nepBOro TBepaoTeNibHOIo BblaaBiinBaHNUA N OMOPHbIX
NSIOCKOCTEN MO YMOJ14aHUIO.

3. [lo6aBbTe aneMeHT OCHOBaHUS ABUraTernsi, kak rnokasaHo Ha crneaytowem pucyHke (Mogckaska:
1Cnonb3ynTe ceveHne, KOTOPoe He 3aKpbiBaeT LieHTpanbHOEe OTBEPCTHE, KOr4a OHO OyaeT BOCCTAHOBIEHO.
HesamkHyTOE ceveHune Takke bygeT paboTtatb).

PucyHok 42: OcHoBaHue [1suratensi

4. BoccTtaHoBWTE BCe NOAABEHHbIE 3NIEMEHTDI.

5. Cospaiite Bblp€3 Ha CTOPOHE OCHOBAaHWA Mo 3J1IEKTPOHHbIE MJ1aThl, KaK NoKa3aHOo B Buae A nameHeHun,
cOenaHHbIX B ABuratene. PasmMHoXbTe Bblpe3 AJ1A BKIMIOYEHUA YETbIpEX (4) BXOXOEHWI, BKOYas opurnHanrn.
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PucyHok 43: Beipe3 Cboky

6. 3ep|<ar|bHo OTO6p83I/ITe pPa3MHOXeHHblIe 3J1eEMEHTbI Bblipe3a, KOTOpble HaxXogATCA Ha CTOPOHE OCHOBaAHUA
noA 3N1EeKTPOHHbIE NiaTbl HA APYryto CTOPOHY. Mocne 3aBepLIeHnA CoOXpaHnTe Moaernb 1 COTPpUTE BCE.

Yacmb: 3: 3asepweHue C6opku HazHemamens

[nga 3aBeplueHnsa cOopku, U3mMepbTe B3aMMONepeceveHne n co3gante ypaBHeEHU COOPKX, YTOObI
npefoTBpaTUTb AeTanb HarHeTaTens oT CoyAapeHus ¢ Apyrmm komnoHeHTamu. Kpome toro, OyaeT co3gaHa
Creuudukaumsa (BOM) n BbluMCNIEHBI MaCC-MHEPLMOHHbBIE XapaKTEPUCTUKN KOMMOHEHTOB CHOpKN.

1. OTkponTe blower.asm (gamma_blower.asm).

2. MIameHunTe BbICOTY fionaTku HarHeTatens (gamma_blower.prt) ¢ rmy6uHbl 65 Ha 73.5. BbinonHuTte
pereHepauuio cOopKu.

3. MamepbTe B3aMMonepeceveHne Mexay KOMNoHeHTamu cbopkm HarHeTaTens. Vicnonb3ynte onunio Model
Analysis... B Boinagatowiem meHio Analysis. Bbibepute Global Interference B Bbinagatowem cnuncke Type

B ANarnoroBOM OKHE. BbIOepuTe OnuMmM No yMos4aHuio, NokasaHHbIE Ha cregyloLllem pucyHke. MNMepekniovanTe
pesynbTaTbl MOAENEN, LWerKasi Ha CTPenkax B AnaroroBOM OKHeE.
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PucyHok 44: [lnanorosoe OkHo MoganbHoro AHanusa
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4. PasHecuTe mogenb cOopku Tak, YTOObI MOXXHO ObINO BUAETL €€ BHYTPEHHIO YacTb. LenkHute no Modify,
Mod Explode anst uameHeHusi NONOXeHNst HarHeTaTensi, UCNonb3ysi NepNeHaNKYNAPHYHO NIOCKOCTb, Kak
MoKa3aHo Ha CreaytoLLEM PUCYHKeE.

v

-

e . -\'-\._'\.-
S S Rt M

Bk 1GepHTe 3Ty
Mo EERHHOSTE
ANA onpegeneHKA
HOPMENEHOD
BeBepre a3tH ESKTOPS

AE2 NOEEDHHOSTH

PucyHok 45: [NokoMnoHeHTHbIV Bug CHoopkm

5. OnpepenuTe paccTosiHMe, KOTOPOe MOXET UCMOoNb30BaTbCA ANA HarHeTaTens. ViamepbTe paccTtosiHne ot
3a/ijHen BHYTPEHHe NOBEPXHOCTW HarHeTaTternsa Ao nepefHen BHYTPeHHeN NOBEPXHOCTWN HarHeTartens,
ncrnonb3ys Analysis, Measure, Distance v BbiGepuTte NoBepXHOCTH, NOKasaHHbIe Ha NpeablayLleM PUCYHKe.
3anoMHuTe 3HaYeHe pacCcTOSHUS.

6. CHoBa M3MeHUTE BbICOTY fionaTku HarHeTaTens, Ytobbl oHa Gbina B npegenax HUKHeEro kopnyca.
MaMeHunTe onuHy nonaTtku, Ans COOTBETCTBUS U3MEPEHHOMY PaCCTOSIHUIO 3@ MUHYCOM TOSLLUHBI BEPXHEN U
HWKHEN YacTu HarHeTaTens 1 3asopa. C TeKyLLMMKN 3HaYEHNSIMU PAcCTOsIHUE paBHo 75 - (5 + 2.5 + 5) nnun
62.5.

7. Co3paiiTe ypaBHeHMe, KOTOPOE 3acTaBUT HarHeTaTenb BCEraa LLEHTPUPOBATLCS MO HUXKHEMY KOPMYCY,
BBeS BENWUYMHY OTCTyNa. Micnonb3yinTe napameTpbl, NoKa3aHHblE Ha CNeayoLLEM PUCYHKE.

| J

TR ;--5-::'=| i I 1

| - Ir |

BLIAWER PART LOWER HOUSING PART

PucyHok 46: CumBornbHble Paamepbl ansa YpasHeHun C6opku

8. O6paTtuTe BHUMaHMNE, YTO HXHWUIA KOPMYC HE UMEET HUKAKUX Pa3MepOB, KOTOPbIE KOHTPOMUPYIOT
BHYTPeHHWe pa3Mepbl nonoctu. CornacHo Ha3Ha4YeHMI0 KOHCTPYKLUMKU, HEOBX0AMMO YNpaBnaTb TOMLLMHOW
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CTeHKkW. JTo Ha3HayeHne byaeT nepefaHo ynpaBrneHneM pasmepa 2.5 Bbipesa BpalleHus (oTobpakeHHoro,
kak d8:0, d10:0, n d9:0 B npeablayLLEM PUCYHKE) BCEX KPOMOK NMOBEPXHOCTM MOAENMW.

9. CospgaiiTe HECKONbKO NapaMeTpoB B HKHEM kopnyce. OTKpOWTE HWXKHUIA kopnyc (MM gamma_lower.prt) B
nogokHe. Bolbepute Relations, BbibepuTe Bhipes BpalleHus n 6a30Boe BbliAaBNMBaHUE OS89 OTOOpaxKeHUs
UX CUMBOJbHbIX Pa3MepoB.

10. 3anuwunTe ypaBHEHME, KOTOPOE paBHO AnuHe Bbipesa (cut_length = D1 - (d8 + d10)). NomHuTe, YTO
ncnonb3yeTe CUMBOSbHbIE pa3Mepbl. BBeanTe Ha3BaHWe napaMeTpa B ypaBHEHWUW, YTOObI aBTOMaTUYECKM
co3gaTb napameTpbl B MOAENW.

11. CoxpaHnute lower_housing.prt (unn gamma_lower.prt) n 3akporite okHo. CHOBa akTMBU3UPYNTE OKHO
cbopkm.

12. CospaviTe gpyrov napamMeTp B MOAENW HarHeTaTerns, KOTopbIv NpeacTaBnsaeT o6LLyto BbICOTY
HarHeTaTens, BKMo4Yas OCHOBaHWe, NonacTb U BEPXHIO YacTb. OTKpoinTe HarHeTaTenb (Mnm
gamma_blower.prt) B gpyrom okHe. [lobaBbTe cnegytoLlee oTHowweHue, height = d1+d9+d18, gns
aBTOMaTUYECKOro CO34aHusi napameTpa BbICOTbI.

13. CoxpaHuTe HarHeTaTenb N 3aKPOWTE OKHO.

14. YcTaHOBUTE CMELLEHNEe MOAENN HarHeTaTens B npeaenax HUXHero Kopnyca, 4tobbl oH Gblnl paBHOMEPHO
cmelleH. BeeguTe B oTHoweHne, nogobHoe d0:1 = (cut_length:0 - height:2) / 2.

15. PereHepupynte mogenb. MNpoBepbTe 06nacTb COOOLLEHUSI Ha HanMuue npeaynpexaeHns CUCTEMBI.
BosmoxxHO, npuaeTcsa ABaxkabl BbINOMHATE PEreHepaLuuio, B 3aBUCUMOCTM OT Nopsiaka, B KOTOPOM 6binu
pobaeneHbl oTHoweHus. (Moackaska: ucnonb3ynte Sort Rels).

16. WenkHuTte no Analysis > Model Analysis, 4To6bl BbIYMCANTE MACC-UHEPLNOHHBIE XapaKTEPUCTUKM
cbopkn. [lobaBbTe BbIbBpaHHbIE 3HAaYEHUS NITOTHOCTU K KOMMoHeHTaMm. (Hanpumep, 7.63e-9 TOHH/MM® onis
crtanwu)

17. Ncnonbaynte meHto Info gns cosganHna BOM. No 3aBepLueHnmn, coxpaHuTe Mogens.

Yacmb 4: 3asepweHue C6opku Jeuzamens

Ha atom aTtane npoekTa, Bbl 3aBeplumTte cbopky aBuratens, npmBsasbiBad cbopky HarHeTaTens Kk cbopke
asuratens. Takke OyaeT nccrnegoBaHo pasnmumne Mexay CKpbITUEM Criost B cOopke 1 NoAaBneHnem
KOMMOHEHTOB, UCMONb3ys MHCTPYMEHT JepeBa mogenu. MNpu nogaBneHnM KOMMNOHEHTOB, cUcTeMa
nepexogut B Cpeny PaspelweHns KOH(PAMKTOB, MOTOMY YTO NPMBSI3KM KOMMOHEHTOB OTCYTCTBYIOT.

1. OTkponte motor.asm (gamma_motor.asm).

2. MNepeonpegenuTe 3aBUCMMOCTU KPbILIKKX, YTODbI KpenexHble OTBEPCTUS COBMECTUITUCH C OTBEPCTUSM
asuratens. [JobaBbTe 3aBUCUMOCTb BbipaBHMBaHMS. BoibeprTe 0Cb NepBOro OTBEPCTUS YLUKA KPbILIKN U
COOTBETCTBYHOLLYIO OCb Ha ABUraTene.

3. Cobepute blower.asm (gamma_blower.asm) ¢ motor.asm (M1 gamma_motor.asm). Vicnonbayiite
3aBMCMMOCTU HA COOCTBEHHOE YCMOTPEHME.

4. NameHnte oTobpakeHne konoHku [lepeea mogenu, 4Tobbl nokasatb Status n FeatlD. Mepeuncnute
noJaBreHHble KOMNOHEHTHLI, BbiOMpasa View, Model Tree Setup u Item Display.
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PucyHok 47: [lepeBo Mogenu C6opku [iuratens
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5. Cosgainite crnon B cbopke BEpXHEro ypoBHs ¢ UMeHeM "base_comp".
6. YcTaHOBUTE BCE KOMMOHEHTLI (He nocbopkun) AsuraTtens Ha cno BASE_COMP.
7. CkponTte cnon BASE_COMP, kak nokasaHo Ha CregytoLLeM pUCYHKeE.
—layws  HJ|
Eie Show Tree Layer llern Stsbes
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PucyHok 48: [lnanorosoe OkHO YcTaHoBku OTOGpaXeHust

O6paTtuTe BHMMaHue:

O6patuTe BHMMaHuWe, 4YTo geTanu asuratens 6ornblue He BUAHbI B paboyem OkHe, HO BCe eLle HaxoasTcs B
cnuvcke JepeBa mogenu ¢ coctodHueMm Regenerated.

8. CkponTte cnon BASE_COMP.
9. NogaBuTe KOMMOHEHT ABUraTens.
O6paTtute BHUMaHuUe:

Pro/ENGINEER 3anpaiuvBaeT BbibpaTh onumio Anst 4OYEPHMX KOMMNOHEHTOB. OQHAaKO, UX HEMb3st
nepeHanpaBuTb UK NepeonpeaennTb, NOTOMY YTO BCE OHM NpMBsA3aHbl K 6a30BOMY KOMMOHEHTY COOPKMW.

10. BpemeHHo uckntounte (suspend) Bce AOYEPHUE KOMMOHEHTHI.
Ob6paTtute BHMMaHue:

BpemeHHoe uckntoyeHmne (suspend) - BpeMeHHOEe OEVCTBUE; KOTOPOE TOMbKO NpMoCcTaHaBNMBaeT OeNCTBUE
KOMMOHEHTa [0 CrieaytoLen pereHepaumm, KoTopasl B HalleMm criyvyae Npov3oaeT nocrne Boibopa
Done/Return. 310 gencrteme npuegeT k ownbke B COopke.

11. Cuctema nepexoaut B Cpeny PaspelueHns KOHINKTOB NOTOMY, YTO AOYEPHMUE KOMMNOHEHTLI UMEIOT
oTcyTcTBYyHOLWME NpuBaA3kK. [ns Beixoga us Cpeabl Paspelwernsa KoHdnukTtos, BoibepuTe Quick Fix un
Freeze aonsi Bcex KOMNOHEHTOB. Kak TONMbKO cucTeMa 3amMOpO3NT OONH KOMMOHEHT, APYroi KOMMNOHEHT OyaeT
npuymHown BbizoBa Cpeapbl PaspeluerHns KOHIMKTOB, NOTOMY YTO OH Takke UMeeT OTCYTCTBYIOLMNE
NPUBSA3KN.

12. MNocne Bbixoga n3 Cpeabl Pa3peleHns KoHpnmkTos, NpocMoTpuTe nogaBneHHble, 3aMOPOXKEHHbIE 1
pereHepvpoBaHHblE KOMMOHEHTbI, NepeyncreHHble B KonoHke Status [epesa mogenw.

13. BoccTtaHoBuTe aBuratens. O6paT|/|Te BHMMaHMe, 4TO BCE 3aMOPOXKEHHblIe KOMIMOHEHTLI B ,El,epeBe mMmoaenu
aBTOMAaTMYECKN OOHOBNSAOTCA. COXpaHVITe MoJernb U COTpUTEe BCE KOMMOHEHTDI.
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3aBeplieHue MNMpoekta

Tenepb Bbl roToBbI 3aBEpLUNTL NPOEKT, 3aBepLuasn getanu, cbopku n pucyHku. Nocne aHHOTMPOBaHMSA
aetanen n cbopku apuratenst B paboumx pucyHkax, NpoOCMOTPUTE acCoLMATUBHOCTb MEXAY BCEMU TPEMS
pexumamu Pro/ENGINEER.

PucyHok 49: iameHeHus B [1Buratene

Yacmb 1: lpodosmkeHue Qemanu [Jeuzamens

CornacHo HasHa4YeHUI0 KOHCTPYKLUUK, TpebyeTca yBENMUUTb LUMPUHY NEpeaHEero dnaHua asuratensi u
M3MEHNTb OTBEPCTUS BO (hnaHue. BeinonHuTe 3TN nameHeHus B pexume [detanu.

1. OTkponTte motor.prt (delta_motor.prt).
2. VIameHunTe ToNwmHy nepegHero dnaHua Ha 15.
3. YganuTte Tpu 0TBEPCTUS C NnepegHero dpnaHua.

4. CosfaiiTe TPy 3CKM3HbIX OTBEPCTUSA, UCMONb3Ys paananbHoe pasmellieHne. JCKNU3 ceveHuns nokasaH Ha
creayloLeM puUcyHKe.

PucyHok 50: Sckuns Ceuerusa OTBepcTus
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PucyHok 51: 3aBepLueHHble OTBEpPCTUSA

5. CoxpaHuTe MoAEenb 1 3aKpONTe OKHO.

Yacmb 2: OkoH4yaHue HuxxHezo Kopnyca

CornacHo HazHa4YeH o KOHCTPYKLUMK, TpeByeTcsa YCUNMTb LMINMHAPUYECKYI0 CTEHKY 6a30BOro arieMeHTa,
co3faBasi HECKOINbKO pebep ¢ NPUCoeaMHEHHBIM 3IeMEeHTaMU YKITOHOB.

1. OTtkpowite lower_housing.prt (delta_lower.prt). lMocTponTe pebpo mexay umnnuHapuyecknm 6as3oBbiv
3aneMeHTOM 1 ocHoBaHueM. Pasmepbl cM. Ha cnefytoliem pucyHke. Mcnonb3ynte Make Datum gns
CO3[aHuns CMELLEHHOro OMOPHOro 3rIEMEHTA B KA4YE€CTBE 3CKM3HOWM MriockocTu. ObpaTute BHUMaHUE Ha
HanpaBlieHNe CMeLLEHMS.

OAMHOHaA
ACKIZHEA NHHHMA

i Fasm ep oM elWEHKA
e . S -~
T L . CMOpPHOTD SEMEHT =

PucyHok 52: Paamvepbl Pebpa

",

2. Co3paviTe anemMeHTbl YKITOHa Ha ABYX napannernbHbix CTopoHax pebpa. MpumuTe aTpmnbyThl NO
ymonyaHuto Neutral Plane, No Split 1 Constant. Co3gaiite HelTpanbHy0 NITOCKOCTb YEPE3 BEPXHIOKD
KpOMKy pebpa, napannensHo 6a3oBbiM MOBEPXHOCTAM. ICnonb3ynTe HEMTparbHYH NOCKOCTb B KA4eCTBe
nnockocTu npuesaskn. Beegute yron yknona [-10].
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YKAOHS

PucyHok 53: NMpuBAsku gns 3nemeHTta YKrnoHa (MOBEPXHOCTU A1 ACHOCTU CAeNaHbl C CETKOW)

3. CkonupywiTe anemeHTbl pebpa 1 yknoHa Ans co3gaHus AByx nognopok. Micnonbsyite Move 1 Boibepute
aTpnbyT Dependent. [epeHecnTe anemeHTbl C NPUBA3KON K NepegHer Yactu mogenu Ha pacctoaHue 3.00

4. BeinonHuTe 3epkanbHoe 0TobpaxeHne anemMeHToB pebpa 1 yKrnoHa Ha Apyryto CTOpoHy AeTanu. Ecnv aTa
onepauusi NPUBOAUT K KOH(INUKTY N3-3a HEBO3MOXXHOCTU MNOCTPOUTL FrEOMETPUIO, NepeonpeaennTe yron
ykroHa Ha —10°. [ocne 3aBepLleHns 9TON 3a4a4mn, COXpPaHUTE MOAENb.

o

MnockocTe .
FEPKINEHOMD CronHpyMTE 3TH
oToGpateHuA pEGpE © yENOHOM

PucyHok 54: MNpueasku ans KonvposaHus OnemeHToB Pebpa n YkrnoHa

Yacmb 3: 3asepweHue PucyHka
ﬂ]‘lﬂ 3aBeplieHund C60pKVI asurartena n pucyHKOB etanu, H606XO,D,I/IMO MX aHHOTUPOBATb.

B pucyHke getanu Bce pasmepbl ABASOTCA pa3MepamMu aneMeHToB. B c6opoyHom yepTexe, 60NbLUMHCTBO
pasMepoB CYLLECTBYET Ha YPOBHE KOMMOHEHTOB. COOPOYHBIMU pa3MepamMu SBMSIHOTCS Te, KOTopble
Mcrnonb3yoTcs Ans 3aBUCUMOCTEN cMeLleHmnst. IockonbKky pa3Mmepbl COOpkM NOMOratoT B ONMcaHUK geTanu,
OHU GbInK cosaaHbl B Pexxvime pycyHka. [ocne aHHOTUPOBaHWS puUcyHKka ABuratens, UsMeHuTe pasmepbl
3MeMeHTOB AN AeMOHCTpaLMK NOHOM accounaTMBHOCTU BCEX MOAENEN.

1. OTkponte motorasm.drw (delta_motor_asm.drw).

2. Cuctema aBTomaTtunyecku nepexogut B Cpeny PaspeweHnsa Kondnukros. MNpountante coobLieHUs B OKHe
Cpegpl. Cnuctema He MOXET pasMecTUTb KPbILKY, MOTOMY YTO M3 ABuratens Obinun yaaneHsl OTBepCTus.
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3. Ucnoneaynte onuumto Quick Fix ons nepeonpeaeneHns 3aBUCMMOCTEN pasMeLLeHnst. VIameHnTe
OTCYTCTBYHOLLYIO MPUBSA3KY A8 COOPKM HA OCb 3CKU3HOr0 OTBEPCTUS, CO30AHHOrO paHee.

Pro/ENGINEER 2001 Ba3soenlii Kypc

4. AHHOTUPYITE PUCYHOK KaK MNOKa3aHOo Ha CreayoLLemM pUcyHke, n gobaBbTe B yriy N30METPUYECKUI BUA,.
lMoMHuTe, 4YTo 6OMNBLUMHCTBO pa3MepoB bbinv co3aaHbl B Pexnme pucyHka. lNocne 3aBeplueHus 3agayu,

COXpaHWUTE PUCYHOK U 3aKPOMTE OKHO.

PucyHok 55: C6opoyHbIn YepTex.

5. Otkpovite motor.drw (delta_motordrw.drw, ecnu B npegbigyLien Yactu He Gbin 3aKOHYEH ABUraTernb Unm
pucyHok). O6paTuTe BHUMaHMNE, YTO 3NEMEHTHI, KOTOpble ObinNM Ao6aBMEHbI K ABUraTENo, aBTOMaTUYEeCK/

000aBnsaTCA K PUCYHKY.

AliTed # b

i ,
f ’__4._‘§H """ (j Wl
y hujl Jr? W - Y
IH'IIK\“'\- ] _,_/""‘:ll" II)’II : II'\I

PucyHok 56: PucyHok VicxogHoro [suratens

6. ,D,O6aBbTe OONONHUTENbHbIE BUAbI, U3AMEHNTE MacLuTab no YMOJ14YaHUO Ha 0.7,n nepemectute
[OMNOSTHUTESbHbIE BUAbI HA AOMNONHUTESbHbBIA NNCT PUCYHKa. AHHOTMpyMTe PUCYHOK COrnacHo cnegyroumm

OBYM PUCYHKaM. Mo 3aBepLieHnn, CoxpaHute Mmoaesib.
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PucyHok 57: Jluct 1 PucyHka [iBuratens
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PucyHok 58: Jluct 2 PucyHka [Buratens

7. ObpaTute BHMMaHWe, YTO BOKPYI CKONMPOBAHHbBIX OTBEPCTU Ha draHue He oTobpaxaeTcsa oceBas
OKpYXHOCTb. MiameHuTe chann ycTtaHOBOK pUCyHKa Tak, 4Tobbl ycTaHoBUTDL radial_pattern_axis_circle B
YES. 3atem oToOpa3suTe oCcb CKONMPOBAHHbLIX OTBEPCTU.

PucyHok 59: OceBas OkpyXHOCTb

8. NameHunTe pasmepbl ocHoBaHusA asuratens (delta_motor.prt) B pucyHke, 4Tobbl ero rnybuHa 6bina 7.5.
BbinonHuTe pereHepaumio mogenu. BeizoBuTe aABuratens B CECCUIO U U3YYNTE N3MEHEHMWS B AeTanu.
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CronmpyiTe =10

Ek | J3ENHESHHE,

MepeHecEHHOS G
3T O NOEED XHOCT M

PucyHok 60: lameHeHHoe OcHoBaHue

9. Cospgaiite 3aBMCUMYHO KOMMIO OCHOBAHUSI, UCMONb3ys ONUUIo nepemelleHns Ha 60 eguHuL ot
MOBEPXHOCTY, Kak MoKasaHo B npeablayLiem pucyHke. [JobaBbTe Apyroe BblAaBNMBaHUE K TOPLLY OCHOBaHWS
C pa3Mepamu, MoKa3aHHbIMK Ha CrieayoLLEeM PUCYHKE.

PucyHok 61: 3aBepLueHHoe OcHoBaHue

10. OTkpoviTe cbopky asuratens (delta_motor.asm) n n3yumTe nameHeHuss B cbopke. B KoHUe, BbI30BUTE
PVCYHOK ABWUraTens n obpatute BHUMaHne Ha naMmeHeHns. CoxpaHuTe pUcyHOK, COOpKy 1 geTanu nytem
coxpaHeHust C6OpOYHOro YepTexa.

11. CoTpute mogenu us namsatn n 3akponte Pro/ENGINEER.

12. Haww nosgpasneHus!
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[MpunoxeHue C

Ucnonb3oBaHue CnpaBoyHou Cnyx6bl PTC

CnpaBoyHas Cnyx6a PTC - MHCTpyMeHT, ygobHO 1 nerko NoCTPOEHHbIV Mo AByM NpuHumnam. OH MOXeT
NCMONb30BaTbCs A5 CUIOMUHYTHBIX PEKOMEHOALMI U AN nogpobHon nHdopmaummn no BbIbpaHHbLIM TEMaM.

LUenn

B aTon rnase Bbl usyyure:
e 3anyck cnpaBo4yHoM cnyxobl PTC.
» [louck Tpebyemon nHcdopmaumm.

. I'Ionyqume KOHTEKCTHO-3aBMCUMOWN NOLCKA3KMN B npouecce BbINOJIHEHNA 3ada4n.

KpaTkun O630p CnpaBo4yHoun Cnyx6bl PTC

CnpasoyHasa Cnyx6a PTC - nonHodyHKUMOHanNbHasa cucreMa noMoLLn, MHTErPUpPOBaHHasi C NPOrpaMmHbIM
o6ecneyeHmem Pro/ENGINEER. OHa moxeT 6biTb ycTaHoBneHo BmecTe ¢ Pro/ENGINEER Ha komnbroTepe.

AnemeHnmsbi CnpasoyHol Cnyx6b1 PTC

CnpaBoyHasa Cnyxba PTC npegnaraet:
*  HOBYIO CUCTEMY NOMOLLM C COAep)KaHneM, MHOEKCUPOBaAHMEM Y MOLLHBIMW BO3MOXHOCTSIMU MOMCKa.
e KOHTEKCTHO-3aBMCKMMYHO NMOMOLLb C JOCTYNOM K cripaBo4YHon cnyx6e PTC no wenyky Mbiwwiu.

¢ OnepatuBHble PykoBoacTBa, CHOKYCMPOBaHHbIE HA OBYyYEHMN pa3nUYHbIM acnekTam NporpaMMHOro
obecnevyeHus.

. PaCLUVIpeHHbIe TEMbl NOMOLLN, HaxoadALlmneca B AnanoroBbiX OKHaX.

Moxanywcta nocetute OnepatusHyto Bady AaHHbix 3HaHun TexHun4yeckon Mopaepxku PTC (PTC
Technical Support Online Knowledge Database), koTopas cogepxut Tbicauu lNMpeanaraembix MeToauk.

Ucnonb3oBaHue CnpaBoyHoun Cnyx6bl Pro/Engineer

3anyck Cnpaeo4Holi Cnyx6b1: Yembipe MemoOda

NwmetoTca yeTbipe npouenypbl 3anycka CnpaBoyHon Cryxobl.

1. U3 NmaBHoro MeHio

370 - cTaHgapTHLIV NYTb BbI30Ba Hanbonee nonHow cuctemsl CnpaBoyHon Cnyxbbl ¢ cogepaHnem,
WHOEKCOM 1 BO3MOXHOCTAMM Noucka. B 3aBucmmocTu ot ckopocTtu paboTtsl Bawen cuctemsl, MoxeT
notpeboBaTbCA HECKOMbKO CeKyHA AN 3anycka nonHon cucteMbsl CnpasoyHon CrnyxObl.

LenkHuTte no Help > Contents and Index B rmaBHOM MeHI0, Kak NOKa3aHO Ha CriegytoLem pUCyHKe.
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PucyHok 1: 3anyck CnpaBoyHow Cnyx6bl PTC

HomawHsasa ctpaHnyka Quanoroson CnpasoyHon Cnyx6bl Pro/ENGINEER oTobpaxaeTcs B okHe Bawero

Opoy3sepa.
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PucyHok 2: CogepxaHune n ugekc B CnpasoyHon Cnyxbe PTC

B neBon 4acTtu okHa, 0T06pa>KaeTc;| CMNCOK TEM B BUAE ,El,peBOBVI,EI,HOVI CTPYKTYpBbI. U.leﬂKaFl Ha Kaxgoun Teme
BEpPXHero ypoBHA, MOXHO NONy4YnUTb AOCTYN K noA-TeMam, a, wernkaa no noa-teMam MOXHO NonyynTb A0CTyn

K I'IO,D,pO6HbIM NOACHEHUAM, UHCTPYKUMNAM N COBETaM.

2. Nocpencreom KoHtekcTHO-He3zaBucumon CnpaBovyHoun Cnyxobl

1. U.leﬂKHVITe no .;? B npaBon YacTu rmaBHOro MeHK0 NMUKTorpamMm.

2. WWenkHnTe no nobown nukTorpaMmme unu ntodon Yactm rnaeHoro okHa Pro/ENGINEER, no koTopoi

Tpe6yeTCﬂ NoJNy4YnTb NOACHEHME.

3. OTKprBaeTCﬂ OKHO 6poy3epa C NOACHEHNEM TEMDbI.

4.B cnegywuiemM npumepe, Wen4yok no nukTtorpamMmMe B gepese Moaernn 3anyckaet OKHO 6poy3epa C

NosicHeHneM (OYHKLIMOHAmNbHbIX BO3MOXHOCTEN MUKTOrpamm.

[ E&y_
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I'n Dmplay cr Hide the Hodel 1ies - Heis

To Display or Hide the Model Tree

Cliek the Madel Tres sn'ell toolor baiban.
ar

Clek Wiew = Mode! Ties A check beude the Model Tiss command ndcales s o
Pkl Trea ke curmndy o payed

ar

1 Cach Hiliges = Emvvromment The Ermarcnmend dmiog Bas opess

3 Lo Dlaplay, sdec) or e Model Toes, and hen cRck Bpply 10 aaply your
ohanges.

3 Click 0¥ 1o clase the Emvisonmnent dislig bos

PucyHok 3: KoHTekcTHo-3aBucumas CnpasoyHas Cnyxba

5. Kpome TOro, B HWKHEM NTEBOM YTy MOXHO 3aMETUTbL CCbINKY “See Also”, KOTopas Mo LWENYKY NepexoauT K
CMUCKY T€M, CBS3aHHbIX C TEKYLLEN, N KOTOPble MOIYyT UMETb HENOCPEACTBEHHbIA UHTEPEC.

6. MoxHo wenkaTb no nobon Teme, KOTOPYHO Tpe6yeTc;| N3y4nTb OONONMHUTENBbHO.

¥ To Dizplay or Hide the Model Tree - Hetzcape

ot

- v ?cro= 2001 himl/uszsci/ pioc/core/to_displ i | B0

zl

ommand indicales that the

N OPENS
Apply to apply your

PucyHok 4: Cnucok Tem “See Also”
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3. NocpencTBom MeHenkepa MeHto Pro/ENGINEER

1. LLlenkHnTe B NpaBom YacTu OCHOBHOIO MeHto nukTorpamm Pro/ENGINEER.

2. WenkHnTte no nobon komaHae B MeHegkepe MeHHo.

) prc

3. OTkpbiBaeTca okHo 6poysepa TOPIC ROUTER co cnMckoM CCbINTOK, MOACHALLMX KOMaHOY MEHIO.

4. WenkHnTe no Tpedyemon Teme.

5. B cneaytowem npumepe, wen4vok no X-Section B MeHeaxepe meHto 3anyckaeT okHo 6poysepa TOPIC

ROUTER co cnuckom AByx NonesHbIX TEM.
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Hi Had: Foma Hizren Sesch  Mabcape Pk Secuty  Shap

PucyHok 5: 3anyck CnpaBoyHoi Cnyxbbl Yepe3 MeHepkepa MeHto

4 st Me niesvect o o iy
Menu Manager | RS S
Featre About Relations
M oify
Simplfd Rep )
Relxlion= (alzo known az parametic relslion=] are user-defined squations wilen beiween
Regenerate syrbolic drreraions and parameters. Ralations capture dazign mlationships withi
alations fealures of parts, of among 8 seembly componerds, hereby alloding users Lo contiol the
eflacts of modificadions on modals
E% GetHe| | . .
P Relations are a way of capturing design knowdadge and interd. Like parerneters, they are
CEELS used o diva mndals-changa tha mlation and you changs fhe modal.
setUp Relations can be used to cortrol the effects of modfications on modals, to define values
“-sechion for dimensiares n parts and assemblies, and to aci as constraints for design conditions
{for example, speciying the [pcation of & hole in relstion to the edye of 8 part].
Prograrm ]
| They are used in the design process to dascibe condiional reladionships betvsan
ntegrats difarent parts of 3 model or assembly. Relations can be sinple walues [for example,
I:DF'.H Fr\:\m =41 nr mampley conditinnal hranchine staamers :I
==l [Docmani Dire

4. lWenukom B NpaBon Yactu BeptukanoHoro MeHro KomaHg

1. WenkHnTe n yaoepxuBante npasByo KHOMKY MbILLKX B MEHI0 40 nosiBneHuss okHa GETHELP.

= Aboul Relabions - Meizcape

Ele Edt Wi Go  Commuiosho Help

’14;\3»& :ada-'at

Back: == Faiperd - Heme Sur.h ‘Metecape  Print . Seounily - Shop.
& .“f' Backmaiks \k Lwlpmem vl ussscafpioe fooned shod 11 e _I ﬁ"r'."hd:'sﬁdisd
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PucyHok 6: lenyok B MpaBon Yactn MeHegxepa MeHto
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MepeyeHb Moaynen CnpaBoyHon Cnyx6bl PTC

MmeeTcs YeTbipe rmaBHbIX pasgena B ornasneHny CrnpasoyvHon Cnyx6bbl PTC: Welcome, OcHoBbl
Pro/ENGINEER, Ucnonb3oBaHne Basosbix Moaynen u UcnonesosaHue JononHutenbHbix Moaynen.

Conmtents | Indei | dearch |

E3 @ Pra/EWGIMNEER Foundation
£3 '@ IIsing Foundation Modules
= @ Using Addiional Modules

PucyHok 7: YeTbipe MnaBHbIx Pasgena B CnpaBo4vHon Criyxbe
WN3yunTe cnepyrowmii cnmcok Ans noucka Tpebyemoro Moaynsi B COAepXXaHum:

= [ﬂ| IIzing Additional Modules

= l‘Q ging Foundation Modules [+ @ Advanced Azsembly Exlensic
o @ ProiASSEMBLY = @ Advanced Surface Extension
M @ PronWELDING = @ Style
= @ ProSHEETMETAL [+ @ Behavioral Modeler Extension
= @ FrofDETAIL [+ @ Decign Animation Extension
@ ProiPROGRAM = @ WodelCHECK
Q Interface for ProfEMNGINEER * @ Toal Design Optian
= @ Irmport Data Doctor = @ NG Machining Option
A @ Associalive Topology Bus E3 @ FrofMC-SHEETMETAL Opliar
H @ ProiECAD = @ Computer-Aided Yermcation ¢
o @ ProfLEGACY + @ Routed Sysems opton
= @ ProfPHOTOREMDER = @ ProPIPING
o @ ProfREVIEWN = @ Pro/ENGIMNEER Shiphuilding

PucyHok 8: OcHoBHble 1 [lononHutensHble Mogynu CnpasoyHoi Cnyxobl
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