@ 2000 Parametric Technology Corporation.

YrnyoneHHbIN
Kypc

YHacmb 2

OKTAOpL 2002r.

S e
Pro/ENGINEER 2001

y



Digitally signed by Kirill Alexeev
cn=Kirill Alexegv, nu:KMPO
0=0AGTD, C‘F\‘U/

Reason.sendma raa@yandex u
) prc
Pro/ENGINEER 2001 Yany6neHHsiii Kypc

[naBa 5
Taonuubl Cemencts n HacnepoBaHue

B amol anaee Bbl usy4ume, Kak ucrnosib3oeamb 3siemeHmbi Tabnuy Cemeticme u HacnedoeaHus

ons 3(p¢ekmueHoao MHO2OKPamHo20 UcCrioJsib308aHus daHHbIX. Bbl makke Hay4Yumechb
ucnonb3o06amb 3mu 351eMeHMbI Ons 6blcmpoeo co30aHusi pa3Hoeu6Hocme17 cywecmeyrowux

KOHCcmpykuyuu.

LUenn

Mocne 3aBepLleHna aTon rnaebl Bbl cmoxeTe:
* cos3gaBaTb M M3MEHSITb Tabnuubl CEMENCTB AeTarnu.
e CospaBaTb N U3MEHATb Tabnumubl CEMENCTB Y3I0B.
e YnpaBnsiTb Tabnmuamm CEMENCTB.

. Mcnonb3oBaTb anieMeHThbl HacnegoBaHudA
BeBepneHue B Tabnuubl CemencTs

OnpedeneHue

Tabnuubl Cemencts — Habop getanen (MM cOOPOK, NN INEMEHTOB), KOTOPblIE COBMECTHO MCMOMNb3YT
O[IMHaKOBble 3neMeHThl. [leTanu B Tabnmuax ceMencTs 06bIMHO MMEIKT OAMH unu 6onee pasnuyHbIX

pa3MepoB.
Hanpumep, 60nTbl MMEIT pa3nunyHble pa3mepsbl, HO OHW BCe BbIMMSAAAT NOA0OOHLIMW 1 BbINOMHAT OOHY U Ty
Xe dyHKumo. Taknum obpas3om, MX MOXHO NpeAcTaBnsThb "cemencTBom” geTanen. Ha cnegytolem pyucyHke,
©onT cneea aBnseTcsa "pogoBoi (generic)" Mogenbio, a ocTarnbHbIE ABMATCS "BXOXAEHUAMU" pogOBOW
moaenu. Poposas Mofenb — rnaBHbIi 00beKT B Tabnuue cemelicT. Kaxkaas Tabnuua cemencrTsa umeeT
OMH U TOMbKO OAMH poaoBon 06bekT. Kaxkgaa Tabnuua cemencraa MMeeT ogHO unn 6onee BXOXAEHWIA.
MoxHO co3paBaTb Tabnuubl ceMeNCcTB geTany unu Tabnuubl cemencts cbopok. Tabnuua cemencTea He

MOXeT CoaepxaTtb 1 getanu, n coopku.
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PucyHok 1: Cemenctso bontos
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Ucnonb3oeaHue Tabnuy Cemelicme

Tabnuubl ceMeincTB MOXKHO UCMONb30BaTh ANS:
* CospgaHusa n coxpaHeHus 60MbLIOro KonMyecTBa 0OBHEKTOB NPOCTO Y KOMMAKTHO.
+  CoxpaHeHne BpEMEHW 1 YCUMUIA B NpoLecce cTaHaapTM3auum getanen.

» CosgaHus pasHoBUOHOCTEN AeTanei 6e3 NoBTOPHOro Co3AaHNs U MOAENMPOBaHNSA KaXaon U3 HUX B
OTAENbHOCTU.

e Co3paHns HeBOMbLUMX OTNMYMIA B geTansax 6e3 ncnonb3oBaHus ypaBHEHNN.

» CosgaHus CNMCKOB AeTarnei, KoTopble MoryT GbiTb pacneyaTtaHbl U BKIOYEHbI B CMIUCKK UMK
pasnuYHOro poda crneumndukaLmn.

Cmpykmypa Tabnuuybi Cemeticmea

Tabnuubl CemencTs 0TOGpaXalTCs Kak 3NeKTPOHHbIE Tabnuubl, COCTOSALLMNE U3 KOSTOHOK 1 CTPOK. CTpOKM
oTOOpaXxatT BXOXOEHWS (OeTanemn) n nx COoTBETCTBYOLLME 3HAYEeHNS anemeHTa. KonoHku otobpaxatoT
Ha3BaHUA JIEMEHTOB.

B Family Table :BOLT
File Edit Inesrt Too

Logk InE0LT SR B 1’§|
o [ i o0 B 20 T

N il e [ A | cosT

BOLT 10 z0 ¥ B

1521 m 23 n 3

15210 034000 24 v 4

1R 095000 25 n 3

112412 0960000 25 ¥ 7

15213 0570000 27 n 3

1W21L 1. 320000 75 s O
<] |

0K | (= Ope Cancsl

PucyHok 2: Tabnuua CemerictBa ana bonra

Tabnuubl CemMencTs COCTOAT U3 TPEX KOMMOHEHTOB:
1. PogoBoro obbekTa, Ha KOTOPOM OCHOBBIBAOTCH BCE YeHbl CEMENCTBa.

2. Pa3mepoa M napameTpoB, HOMepPOB 3JIEMEHTOB, MMEH NOJIb30BaTESIbCKUX 3NTEMEHTOB U MMEH YKa3aHHbIX
KOMMOHEHTOB COOPOK.

3. meH Bcex uneHoB cemencTBa (BXOXOEHWST), CO3aaHHbIX B Tabnuue n COOTBETCTBYOLLMX 3HAYEHUI A4S
Kakgoro TabnmyHoro o6bekTa.

Mpenmywectea Ucnonb3oBaHusa PogoBbix O6bLekToB M BxoxaeHun

NmeeTcsa HeckonbKo NpenMyLLecTB Npu NCNOMNb30BaHUM Tabnuy cemencTs. Hanpumep, MOXHO yBENNYNTD
NpPON3BOAUTENBHOCTb NyTEM:

*  COXpaHEHWUs HECKOMbKMX NOAOOHBIX MOAENen B ogHOM dhaiirne.
e CoxpaHeHus1 pasnunyHbIX NOJIOXKEHUA OAHOM U TOW XXe COOpKM.

e CoxpaHeHust pa3nuyHbIX 3TanoB 00paboTkn moaenu.
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¢ CoxpaHeHusi pa3HOBMAHOCTEN MOAENN Ha NOCTOSIHHOW OCHOBE Npu ucnonb3oBaHun Pro/PROGRAM.

Co3pnaHue Tabnuuy CemencTtB Hetanu

[na cosgaHus Tabnuubl cemeicTBa AeTanu, HeoGxoanMo UMeTb MOAeNb POAOBO AeTanu U onpeaennTs ee
pasHOBUOHOCTM.

Co3pnaHue Ponosoun Moagenu

I'IepBb||7| Liar B cosgaHnm Tabnumubl ceMencTBa COCTOUT B CO3A4aHMN MoaeNu pOD,OBOIZ aetann co BcemMu ee
BO3MOXHbIMU 3N1EMEHTAMMN. Cﬂeﬂ,yIOLLI,VIVI PUCYHOK MnncTpupyeT pOD,OBOIZ oonr.

PucyHok 3: Pogosoi bont

Mocne MoaenMpoBaHNa poaoBoN AeTanu, Heob6XoAMMO onpeaenuTb Te pasMepbl, NapaMeTpbl U ANIEMEHTHI,
KOTopble ByayT U3MEHSATLCS OT OAHOIO BXOXAEHUS K CrieaytoLLeMy.

Co3pnaHue Taonuy Cemencts

3atem, B Tabnuubl cEMENCTB MOXHO [06aBNsATL N3MeHeHHbIe 00beKThI, Wwenkas no Family Tab B
MeHepxepe MeHIo.

P Familp Table -BOLT [ %]

File  Edit Inzer Toals |

I__n:n:-kln:IE'DLT| j Y B @ ¢g |
o [ | 62 5 B [T
Thiz model cumrently has no family table dezign vanations. ;I

Select ﬁjﬁ to add dmensional or leature parameter columne to the table.
Select ED to define instance model rows as dezign variations of the current

subsztituting diiferent walues in the cells for those parameters in each instanc
w

1| | 3

1] (e DIGET Cancel |

PucyHok 4: [Inanorosoe OkHo New Family Table

Beibepute cooTBeTCTBYIOWME NMKTOrpamMMbl Ans gobasneHns o6bekToB B Tabnuuy cemencTea.

MpuHuunbl Ucnonb3oBaHua Tabnuy Cemencrs

- 141 -



© ric
Pro/ENGINEER 2001 Yany6nenHsiii Kypc '

« Cunctema nepeumncrnisieT KONoHKM B TOM Nopsiake, B KOTOPOM 6binu fobaBneHbl 06bekThl. MoaTomy,
nobaBnsnTe o6beKTbI B IOTMYECKOM NOpsAKe, rpynnupyst NogobHble 00HEKThI.

¢ [lpu nsameHeHumn cumeornos pasmepos nocpeacrsoMm Modify > DimCosmeticS, 3T cumBonbl
oTobOpaxkatoTcsi B 3aronoBke cTonobua.

+ B cnyyae npucBoeHUs UMeHn anemMeHTy nocpeacTteom Setup > NameS, ums otobpaxaeTtcs B
3aronoske cTonoua.

Co3paHue BxoxaeHun

Mocne nobaBneHus obbekTa k Tabnuue, MOXHO LwenkHyTb No FAMILY TAB anst cosgaHus BXOXOEHWS.
Mo>XHO Mcnonb3oBaTh MO0 M3 CneayLnX METOO0B:

e BPYYHYHO 3aMONHWTL Tabnuuy nNyTem ykasaHusi 3Ha4YeHUIN ANs BXOXOEHWUNA.

¢ Wcnonb3oBaTtk Edit > Copy with Increments ans cosgaHusa pasnuyHbIX BXOXOEHWUI NyTeM
pa3MHOXEHMSI.

e CuuTaTb paHee co3gaHHyo Tabnuuy.

¢ Wcnonb3oBaTb aNeKTPOHHY0 Tabnuuy, Tuna Microsoft Excel, ons cosgaHusa BXOXOeHWN.

% Family Table :EOLT
Bk Edl lnet Iook |

Lok n{B0LT B ¥
T 0 48 oo S0 B0 M

p | [P IEEI:IILT oils |:1I:ILT LENGTH F-}ELE'I IE|JET

BOLT 1.0 20 by [

1531 A3 23 n 3

20 0 34000 24 ¥ 4

14311 0 38000 28 n 3

02 0 SE0000 26 ¥ T

12213 0370000 27 n 3

T4 0 SEn 24 ¥ O
1] |+

oK. = Open | Cercl

PucyHok 5: Tabnuua CemerictBa ana bonra

MoaTBepxaeHne OencreutenbHocTU BxoxaeHnn

Eii]
B kayecTBe 3aknOUMTENBHOrO LWara cregyeT UCMoNnb3oBaThb NUKTOrpamMmmy [MpoBepka] ons npoBepku
TOro, YTO BCE BXOXOEHMWS JOCTOBEPHbBI M MOTYT ObITb pereHepnpoBaHbl 40 COXPAHEHUSA U3MEHEHWUI B AeTanu
/ cbopke. Pro/ENGINEER pereHepupyeT kaxgoe BXxOxAeHWe nocneaoBaTesibHo.

O6paTtute BHUMaHUE:

Hukorga He coxpaHsinTe mogens B PDM cpepne 6e3 pereHepauum nnm npoBepku BxoxgeHun. [NpocmoTtpute
Ananorosoe okHo FAMILY TREE, 4tobbl y6eamTbcs B KOPPEKTHOCTU BCEW MHpOpMaLmMM 4O COXPaHEHNUS.
Ecnu tabnuua cemeinictea npeabsasnsetca B Pro/PDM unu INTRALINK ¢ opdorpadmyeckumn owmbkamu B
0603Ha4YeHUsIX BXOXOEHWIN, 3TO 06bIYHO TpebyeT BMeluaTenscTBa AQMMHUCTPaTOpa ANS peLleHns
npobnemsbl. HuKkoraa He nepemmeHoBbiBanTe BxoxaeHne B PRO-TABLE, ecnu getanb 6bina npegbsiBrieHa
(submitted).
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e Family Tabhlde -BOLT

Eile= Edit Irni=sert Tools

Look In:I EOLT| LI = | L EEs
= 0Of | o G =0 [

Thizx model currently has no famils table dexign warnations.
Sclect Eﬂﬁ to add dimensmonal or feature paramcter colum
Selack ;_’i'_ll:l o defline imnstance model]l rows as design wariat
sub=zrituting different values in thee cells for those parameb

- |

0O I Bﬁ' L) = =2 ] I

PucyHok 6: Jepeso CemeincTtea

fai7a] .
LLlenkHnTe No nukTorpamme [MpensapuTeneHbIA NPOCMOTP] B ANAroroBOM OKHe AN NpefBapuTenbHOro
NPOCMOTPA KaXXA0ro BXOXOEHWUS.

Co30aHue Tabnuy Cemelicme C60pok

[na cosgaHus Tabnuy cemencTs cOOpokK, HEOBXOANMO NMETE MOLENb POAOBON COOPKM CO BCEMU
KOMMOHEHTaMU, HEOOXOAUMbBIMU OS5 BCEX BXOXOEHWUN, U, 3aTeM, 06aBUTb 00BEKTLI, KOTOpble OyayT
OTNIM4YaTbCsA B OOHOM BXOXAEHUU OT APYroro.

K Tabnuue cemencraa c6opkm MOXHO [0O0aBNATL CriegyoLlee:
e pasmepbl ypoBHS COOPKM, TUMA COBMELLEHMS C OTCTYMNOM U BblPpaBHUBAHWSA C OTCTYMOM.
e OneMeHTbl YpOBHS COOPKN.
« [lapameTpbl cb6opku.

¢  KOMMOHEHTHI.

BbizoB BxoxaeHun

PasnunyHble BXOXAEHMA MOXHO BbI3blBaTb, MCMOMb3ys cneayoLwme Tpy MeToaa:
e ucnone3oBaTb Family Tab nocne nepeoro nogcsevvBaHns BXOXXAEHUSA N OTKPbITb €ro.
* Bbi3BaTb pogoByto Mogenb Ans NoNyYyeHusi cnvcka Tabnuubl cemencTaa.

¢ Bbi3BaTb HENOCPEACTBEHHO BXOXAEHWNE, €CrX CYLLEeCTBYEeT UHOEKCHbIA ddann BXOXOEHUN.

U3meHeHue Tabnuuywki Cemelicme

Mocne ycTaHOBKW Tabnuubl CEMENCTB, MOXHO M3MEHSITb NHOOYI0 pOOOBYIO MOAENb UMK BXOXAeHUs. Kaxabin
TUMN U3MEHEHWUIA BO3AENCTBYET Ha Tabnuuy CeMeNCTB No pasHOMY:

e WN3meHeHue TaBNuyHbIX pa3amepoB — pa3Mephbl, NepevnCrieHHble B Tabnuue, sBnaTcs
nepemMeHHbIMK pa3Mmepamu. MIameHeHne 3Tux pa3mepoB o6HoBNAET Tabnuuy.
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IRSTAMCE ; 1-2%2

B Family Table :BOLT x|
flz Edt Irsert Tacls |
Lack In{ 0T | E s @il e B ET
fu I d1 F151

Tipe | Irstance Hame BOLT_Ci¢  \BOLT_LEH.. | ALIGH HOLE

BOLT 10 250 o

1-241 ns .00 M

1-242 ns |m M

1243 ns 300 M

ok, [ Open Cancel

PucyHok 7: N1ameHeHue MNepemeHHoro Pa3smepa

. M3meHeHMe He TabBNUYHbIX pa3mMepoB — padMepbl, KOTOPbIe OTCYTCTBYHOT B Tabnuue, ABNATCA
NOCTOAHHBIMW pa3mMmepamMn. JTioboe nameHeHne Tpe6yeT pereHepaunm Bcex BXOXOEHWI, BHE
3aBUCUMOCTKN OT MeCTa UBMEHEHUA.

FPazmep oTEEpCTHA
MZM eHAST A B0 BOex
EX O g eHIAK

g.315 £ y 7 g s g j

(1]

PucyHok 8: ViameHeHue NMocTtosiHHoro Pasmepa.
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« [HNobaBneHue anemeHTa K poaOBOM MOAEeNnu — 3fIEMEHT, 400aBEHHbI K pOAOBON Mogenu,
NMOSABNIAAETCH BO BCEX BXOXAEHUSAX.

CEpyr neHKe, gobae-
NeHHoe K poA0ED
MO0 MM, SETOM3THHEC-
KM A0GSENASTCA KO
B0 J2HMHD

PucyHok 9: OnemeHnT, [Job6aBneHHbI k PogoBon Mogenu

« [HNobaBneHue anemeHTa KO BXOXAEHUIO — CMUCTEMA A00aBNSET KOMOHKY Arsl SNemMeHTa B Tabnuue
cemencTBa 1 BBOAMT Y ans aToro BxoxaeHus, N anst pogoson mogenu u * (aHanorm4Hom pogoBon
Mogenu) Ans Bcex Opyrmx BXOXOEHWUNA.

T=cks, ¥ A2 NeHHSA B
POAOEOM MO AN,
DET OM ST HH2CKH WASNASTCA
B BCEN EHOE JEHM A

PucyHok 10: [lobaBneHue dnemeHTa ko BxoxaeHuio

. YpaneHuve anemeHTa u3 pO,qOBOﬁ mMoAenun — cuctemMa ygandet 3fieMeHT U3 BCexX BXoxgeHun. Ecnn
B Tabnuue cemencrtea NPUCYTCTBYET KOJIOHKA, TO OHa yaandAeTcd..
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Tacka, v AaNeHHSA E
POgOEOH MO g2,
BT OM 3T MH2CKH WARNASTCA
B EBCEN EXOE JEHK A

PucyHok 11: YganeHne GnemeHTbl u3 Pogosoi Mogenu

* YpaneHue anemMeHTa U3 BXOXAEHUsA — cuctema 3anuckiBaeT N B KOMNOHKe AN 9TOro anemMeHTa.
Ecnu konoHka He cylLecTBYyeT, TO oHa co3gaeTcs. [pu aTom, Ana BXoxaeHust 3anucbiBaetcs N, ans
pogoBor Mmogenu Y u * ons BCEX OCTalnbHbIX BXOXAEHWN.

JoG 28N eHHEA KONOHESR

L] Family Table BOLT

PucyHok 12: YganeHne 3nemeHTa ns BxoxageHusi
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¢ MepeunmeHoBaHue BxoxaeHusa B cucteme PDM — npouenypa nepenMeHOBaHUs 3aBUCUT OT TOro,
Oblna M Mofernb NPoOBEpPEHa, COXpaHeHa n npeacrasneHa (submitted):

— Mopenb Pro/ENGINEER He npoBepeHa, He coxpaHeHa U He npefcTaBrieHa: NnepenmMmeHymnTe
BxoxaeHue B Pro/TABLE. Pro/PDM wu Pro/Intralink He nogo3peBatoT o cyLlecTBOBaHUA
BXOXAEHUS.

— Mopenb Pro/ENGINEER npoBepeHa, HO He coxpaHeHa U He NpeAcTaBJieHa: NeperMeHyinTe
BXOXAeHue, ncnonb3ysa gyHkumnoHanbHocTb Pro/ENGINEER. He pepaktupynte
HEenocpeacTBEHHO TabnuLy BXOXOEHUN.

- Mopenb Pro/ENGINEER npoBepeHa unu coxpaHeHa u npegcraBrieHa: TOMbKO
nepeumeHymnte, ncnonbadyst Pro/PDM u Pro/Intralink.

Onuuu Tabnuywki Cemelicmea

Pro/ENGINEER nmeeT HeECKONBKO NOMNE3HbIX MHCTPYMEHTOB A1 3¢hdEKTUBHOIO ynpaBneHust Tabnuuamm
cemenctB. Vicnonbays File > Instance OperationS, MoXxxHO NpoBepUTL KaxabIn hann BXOX4eHWUS pO4OBON
Mogenwu, KoTopasi HAXOAMTCS B Ceccum 1 yaanuTb nioboe BxoxgeHue, KoTopoe OTCYTCTBYET B POAOBOM
mogenu. Kpome Toro, MO>XHO MCMONb30BaTbk UHAEKCHbIE hannbl BXOXAEHUS 1 danrbl ObICTPbIX KNaBuLL A5
yBenuyeHns appekTnBHOCTM Tabnmy, CEMENCTB.

Ucnonb3oBaHue NHaekcHbIX PannoB BxoxaeHun

MHaekcHbIn chain BXOXAEHUSA COOEPXKUT CMINCOK BCEX BXOXKAEHMUN, KOTOPbIE CYLLIECTBYHOT AN BCex Tabnuy
cemencTs B kaTanore. OH OTHOCKTCS K KaTanory u nveet Ha3BaHue "directory_name.idx". Ecnu nigekcHbin
hann BXoOXOeHWs CyLLLeCTBYyeT, CUCTeMa NepeyncrnsaeT Bce BXOXAEHMS Npu Bbi3oBe mogenu. [Ans
COKpaLLleHMs BDEMEHM pereHepauun npu Bbi30BE BXOXOEHWUIA, MOXXHO CO3[aBaTth yCKopsoLmne dannsl
(accelerator files).

Ucnonb3oBaHue Yckopawwmx Pannos

Yckopsitowme dannbl yMEHbLLAIOT BpeMsi, Tpebyemoe cucteme As HENOCPEACTBEHHOTO BbI30BA BXOXOEHWS.
OpHako, oHu TpebytoT GonbLIEro AMCKOBOrO NPOCTPAHCTBA, TaK Kak X pasMep NovTu COOTBETCTBYET
pa3mepy canna getanu. Cuctema npucBamBaeT yckopsitowemy dany getany paclimpeHme .xXpr, a
yckopsitoLLieMy ¢panny cOopku pacLuMpeHne .xas.

Mcnoneaya onuuio darina koHdurypauum "save_instance_accelerator”, MoXHO ynpaBnsaTe CO34aHUEM 3TUX
YCKOPSOLLMX (PanroB.

BBepeHune B AnemeHTbl HacnegoBsaHus

OnpedeneHue

OnemeHT HacnegoBaHUS NO3BONSET OAHOCTOPOHHEE accoLUNaTMBHOE CIIMSTHUE reOMETPUN U OaHHbIX
3MeMeHTOB OT 0gHOM AeTanu K Apyrori. MoxHo BbibrpaTb pa3mepbl 1 aremMeHTbl B 6a30Bov Mogenu Ans
WU3MEeHeHNs1 3Ha4YeHNn pa3MepoB KakK BO BPEMS CO3[aHMsA drieMeHTa HacrneoBaHWs, Tak U No3xe.

OnemMeHTbl HacneaoBaHWs BCeraa co3fatoTcs, CCbiNnasch Ha cywiecTBywowne getanu. onemeHT
HacnegoBaHWA Ha4YMHaAETCA CO BCEW CBOEN reoMeTpun N AgaHHbIX, MOAEHTUYHbIX TOW getanu, ot KOTOpOIZ OH
nx nony4un. 3aTtemM MOXHO VID,eHTVI(bVILI,MDOBaTb reoMeTpuio 1 daHHble ANIEMEHTOB, KOTOPbIE MOTyT
N3MEHSATLCS B 3NleMeHTe HacneaoBaHusa 6e3 M3aMeHeHUss UICXOOQHOW AeTanwu.

Ucnonb3oeaHue dnemeHmoes HacrnedosaHus

OnemeHT HacnegoBaHus ncnosb3yeTcA noaobHo anemeHTam cnusiHis. B ogHom aetany MOXHO
nucnonb3oBaTb 6onee 0gHOro sNemMeHTa HacneaoBaHus.

OH Takke MOXeT MCMNOMb30BaTbCA ANA CO34aHUA Pa3HOBUOHOCTEN KOHCTPYKLMN 63 MCMOoNb30BaHNUs
Tabnuubl cemencTaa.
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Bo3mMo)xHocmu

e [ocTyn K napameTpamM Hacrnegyembix MOAENEN, X dNeMeHTaM 1N NX MPUMEHEHUIO, C
ncnonb3oBaHuem npegukca «lID».

* BbI3oB pa3mepoB B pexxume PucyHka, JeTtanm n Coopkun. Paamepbl MOryT ObITb OTOOPaXeHbl B
puvcyHke Hacregyemoro obbekTa, KOTOpbI MOXET MUMETb OfPaHNYeHns MPU NCMONb30BaHUN B
pUCyHKe aetanen cnvaHua (merged parts).

¢ MHOroypoBHeEBOE BXOXOEHNE 3NIEMEHTOB HACNeAOBaHuS.
« [oppepxka ccbinovHbix MaccuBoB (RefPattern).
*  Ocobbin Pexnm Pa3spelueHnst KOHGQMKTOB HacnegoBaHust.

° He reomMeTpuyeckmne aneMeHTbl KONMpyrTcAa AONONTHUTENTIbHO K TpeXMEepPHbIM npumMmevyaHnam
(FreomeTpuyeckme gonycka, O6paboTka NOBEPXHOCTU U T.4.).

e OTHoweHus PoguTtenb — NOTOMOK.

Co30aHue dnemeHmoe HacnedoeaHus
Hwxe npuBeaeHbl HECKOMbKO BaXKHbIX LLIAroB B CO34aHUN 351IeMEHTOB HacneaoBaHus.
1. CHavana oTKkpbITb Ananorosoe okHo Inheritance n mento LOCATE MDL.

2. B meHio LOCATE MDL oTkpbITb 6a30Byto Mogernb. MaHavanbHo, Bce faHHble B 6a3oBoW Mogenu
NPUCYTCTBYIOT B 3rIEMEHTE HacnenoBaHus. Mogenb oTKpbIBaeTCs B OTAENbHOM OKHE. Takke, OTKpbIBaeTCA
meHio LOCATION.

3. Onpepgenute pasMeLleHne anemMeHToB HacrnenosaHus kak Default unu External coordinate system
(BHewHsAs cucTtema koopamHar).

4. OTtkponTte ananorosoe okHO VARIED DIMENSIONS un BbiGepuTte pasvepbl 6a3oBor mogenu. 3artem,
MOXXHO U3MEHSATb 3HaYEHNSI.

= 4l i Madlied  © Urnchanged & Locked

do 0350000 0950000  (FBOLT

“Wat=d Dimenaon [ menzon Yale
‘ Ao Hemcee 5000000 o |
Ok, Carical

PucyHok 13: [lnanorosoe OkHo Varied Dimensions

5. Vicnonb3ynTe onpeneneHune anemeHTa Var Feats ans otkpbitua ananorosoro okHa VARIED FEATURES.
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B varied Feabures

— Yariad Feahns ——————— — Faalua Oparalion
Add | Aemave | Supmress | A=sure |
0k Car=l

PucyHok 14: [lnanorosoe OkHo VARIED FEATURES

6. Bbl6epMTe 00BbEKTLI B KAa4ecTBe nepemMeHHbIX. Mo3xe Ux MOXHO 6YLI,8T noaaBunTb nepen co3gaHnem
3NNleMeHTOB HacrieaoBaHuaA, Unn paspewlnTb caenaTtb 3TO No3xe

7. OnemeHT HacnenoBaHus MOXHO cAenaTb 3aBUCUMbIM I HE3aBUCUMbIM OT 6a30Boi Moaenu. B nepsom
crnyyae 3aBUCUMOCTb CO3[IaeTCs MeXay NosydeHHbIM 06BbEKTOM 1 6a3oBoi Moaenbio. MameHeHus,
cAenaHHble B 6a3oBoi Mmogenu, 6yayT oTpaxaTbCs B MOSlydeHHOM 06bekTe. HeaaBUCHMMBbIN 3NeMeHT
HacnenoBaHUsl He OOHOBMAETCS NPU U3MEHEHUM 6a30Bo MoAENN.

8. Ucnonbaynte Copy Notes ans onpegenexus Toro, OyayT N TpexmepHble NpYMeYaHns CKONMpoBaHbl B
anemeHT HacnegoBaHus. TpexMepHble NpUMedaHns MoryT 6biTb CKONMPOBaHbI B MONyYEHHbIN OOBEKT, HO
OHUW He MOTYT ObITb U3MEHEHbI U CTEPTLI B NOSlyYEHHOM OOBbEKTE.

JTabopatopHbIn MNMpakTUKym

LUenb

B amom npakmukyme, Bbl co3dadume u Hay4yumech ynpaessimb cemelicmeom mabnuy c60pKu u
demanu. Takxe, 6ydem nokasaHa npoyedypa co30aHusi afileMeHma Hacsie008aHuUsi U CpasHEeHUs1 e20
C ucrnosib30eaHuem emanel cnusiHus (merge parts) u mabnuy cemelicme.

MeTtop

B YnpaxHeHusix 1 n 2, Bbl OTKpoOeTe poooBOe BXOXAEHME U onpeaenTe ceMencTBo Tabnml Ha OCHOBaHUM
pogoBoro obwekTta. Takke, Bol nameHnte Tabnuuy cemencraa.

B YnpaxHeHusx 3 n 4, Bbl co3gagute anemMeHT HacnegoBaHus ¢ u 6e3 nepeMeHHbIX pa3MepoB 1 3NIEMEHTOB.
lMepemeHHbIV pa3mep OygeT gobasneH noaxe. Bbl Takke n3yunte, Kak co3gaTtb MNOMHOCTLIO HOBYIO MOAENb U
006aBUTb rpynny 3N1EMEHTOB K CYLLLECTBYHOLLEN FEOMETPUN, NCMOMb3YS 3NIEMEHTbI HAaCcNeAOBaHWS.

UHCTpYMEHTbI

Tabnuua 1: MNMukTorpammel Tabnuy, Cemenctea n OnemeHToB HacnegosaHus

MAKTOrPAMMA OMNMMCAHUME
A1

MpoBepuTb
S

MpenBapuTenbHLI NPOCMOTP

ﬁ% [o6aBuTb 06bEKT
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HobaBuTb psa

YIPA>XHEHMUE 1: Co3daHue Tabnuuy Cemelicme Jemanu

3apava 1. Bbi3BaTb pooByto AeTanb LWKHbI U U3ydnTe Tabnuuy cemeicTsa.

EEE

1. BoizoBute TIRE.PRT nocne yctaHOBKM COOTBETCTBYHOLLErO pabo4yero karanora.
OGpaTtuTte BHUMaHHUE;

CyLlecTBYIOT TP BXOXOEHMSA pO4OBOM AeTanu: ¢ anameTtpamum oboga 12_INCH, 13_INCH un 14_INCH.
HobaeneHue pasmepa RIM_DIA B Tabnuue cemencTBa CoO34aeT BXOXOEHUS.

2. WenkHute no Generic > Open.

3. WenkHuTte no Family Tab.

5 Family Table :TIRE

Fie Edit Iraxert Tacok
Leok 1o HEE Al s =i
% 5 i o e 0 T

Twpe |Im||:m: Hame |H|h1_|:|l& |
TIRE 12
12_INCH 12
13 INCH 13
23 14_IMCH 14

[ ] 5 0o [ ]

PucyHok 15: Tabnuua Cemelictea

3apava 2. Co3paTtb BCce pa3HOBMAHOCTM Ans pasmepa ob6oga 12_INCH nytem nameHeHus pasmepa
TIRE_WIDTH u napameTtpa SIDEWALL_HEIGHT. Co3gatb Tabnuuy cemeinctea ansa BxoxaeHna 12_INCH,
numetoLLero "BnoxeHHoe" BxoxaeHue. [1o6aBntb Heobxoaumble NnapamMeTpbl K Tabnuue BXOXOEHWN.

1. Boibepute Bxoxgenue 12_INCH v wenkHuTe no Open.

2. WenkHute no Family Tab n no Dﬁ [doGaBnseT oObeKT].

3. BbibepuTe BbiaBnuBaHune BpalleHus, hopmupytollee WirHy. Cuctema gomkHa Tenepb oTobpaxaTtb
pa3mep LUMHbI.

4. Bbibepute pasmep TIRE_WIDTH (6.00). LenknuTe no Info > Switch Dimensions gns npocmoTtpa
CUMBOMYECKNX UMEH pa3MepoB.
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TIEE _WIDTH

PucyHok 16: Pasmep LWvpuHbl LLnHGI

5. lenkHnte no Parameter . Boibepute napametp SIDEWALL_HEIGHT. WenkHuTte no Done Sel > Done /
Return > OK.

#[0
6. LlenkHuTte no "= [gobaensieT cTpoky]. Mpuceolite nMmsi nepeomMy BxoxaeHuo 12X4X1 n yctaHoBute
TIRE_WIDTH n SIDEWALL_HEIGHT B 4.0 1 1.0 COOTBETCTBEHHO.

L.} I-.':rml'y Tahle:1Z INCH it o x|
Bk Edt [eett Took
Lmklrt|12_lNI:H jE % @E-Iﬂgnftﬁ“wﬂd,@—”
Tyne ||m-m Hame ]#HE_WIDTH |5IDEN'N.L._HEI...| I
12_IMCH £.000000 1.000000
T2 4 1

_= | 1) e |

PucyHok 17: [Jo6aeneHue lNepeoro BxoxaeHus

3apava 3. Tak kak Tabnuua ceMencTasa ABNAETCS 3aKOHOMEPHOMN, Co3AanTe OCTaBLUMECS BXOXAEHUS NyTEM
KOMMPOBAHWUSI HOBOFO BXOXOEHMS.

1. Boibepute BxoxageHue 12X4X1. WenkHute no Edit > Copy with Increments.

2. BbinonHMTE NpupalleHne BbICOTbl CTEHKM Ha 1 Ans NepBOro HanpaBneHus.
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(] Paktternize Inskance ﬂ
— Fattem Tree
Huanhby I'\l'ai..n ||nc|n:mnrt
B 12547 =

Kl L2 K| ;Iﬂ
— Dilection Huianftp
+ | — |IF 3
|lems
llam [vare[ | Ibam Inciemert

SIDENAALL HE. A
df, TIRE_wiD .. 4

ﬂ wl= Inciemert [0 oo0OCD
Ok I LCancel

PucyHok 18: [Juanorosoe OkHo PATTERNIZE

3. Boibepute SIDEWALL_HEIGHT. WenkHuTe no > > . Beeaute [1.0] B KayecTBe NpupaLLeHus n HaxmmTe
<ENTER>.

4. Bbibepute 1 nog QUANTITY. Beeaute [3] B kayecTBe konmyecTBa 06bEKTOB MaccuBa B NepBoM
HarnpaBneHuu.

5. BeinonHuTe npupalleHue WnHbl Ha 2 AN BTOPOro HanpasneHus. LLienkHnTe no nukTorpamme + Ans
HanpasneHns. Beibepute TIRE_WIDTH. Beegute [2] B ka4ecTBe npupaLleHus.

6. Boibepute QUANTITY. Beeaute [3] B KauecTBe konmyecTBa 06BHEKTOB MaccrBa BO BTOPOM HamnpaBfeHUM.
7. WenkHute no OK anga pasmMHOXeHUS BXOXOEHWUN.

3apaua 4. Cuctema Tenepb aBTOMaTUYeCkn [oGaBnsSeT BXOXAEHUS k Tabnuue. MoxHO pegaktupoBaTtb
Tabnuuy Ans cosngaHvs HEOAHOPOAHBIX BapuaLWii UM NPOCTO peaKTUpoBaTh Ha3BaHUA BXOXAEHUN.
N3meHnTe Ha3BaHUA BXOXOEHUI LUMHDI.

1. OTpenakTupyiTe Tabnuuy 1 BBeAUTE COOTBETCTBYIOLLME MMEHa BXOXAEHWUIA, KaK MOKasaHo Ha criedytoLlem
pUCYHKe.
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B Family Table =12_IMCH N |
Ele Edt Insert Ioos
J_.:.mmiu_mm j?' - ﬁ'{§|ﬁn Of W o &0 0 0
Tupe |InwznceMane | Do, o0 ISIDE‘.'."ALL_HEI...| |

HE - 10

1244841 A0 10

124422 40 20

12403 A0 10

124444 40 40

1248042 &D 20

124242 a0 20

124843 &D 10

124243 a0 0

124844 &D 4

12444 80 40

K (= Open Lanc=l |

PucyHok 19: Tabnuua Cemerictea 12_INCH
OGpaTtute BHUMaHHUE:

Mpw Kaxgom nocrneaytoLlem cosaaHum Maccuea, cucteMa AobaBnsieTe HOBbIe BXOXKAEHWUSA K UCXOOHOMY
pa3MHoXXaeMoMy BxoxaeHuto. OpuriuHan He oyGnupyeTcs.

3apauva 5. Vicnonb3oBatb 3Ty Tabnuuy Ans co3gaHns BXOXAEHUs Ha gpyron mogenu. CoxpaHuTe dain
Pro/TABLE.

1. Wenknute no File > Export Table > PRO/TABLE file.

2. Beegute [13_INCH_TIRE_IMPORT]. lWenkHute no Save.
3. Buibepute BxoxaeHue 12X4X3. WWenkHnte no Open.

4. 3akponte 12X4X3. PRT n 12_INCH.PRT.

3apava 6. Cosgatb BxoxaeHunsa ans wuHsl 13 _INCH.

1. WenkHute no Window > Activate > Family Tab. Beibepute BxoxaeHne 13_INCH. WenkHuTe no Open.

2. WenkHute no Family Tab > Eﬁ [QoGaBnseT 06BbEKThI].
3. Beibepute BoigasnusaHne REVOLVED. Bribepute pasvep TIRE_WIDTH.

4. WenkHute no Parameter. Boibepute napameTtp SIDEWALL HEIGHT. WenkHute no Done Sel >
Done/Return > OK.

3apava 7. ®avin Pro/TABLE 6bin otpegaktuposaH B NOTEPAD (1nn niobom pegaktope no yMon4aHumio)
ANns cunTbiBaHus BxoxaeHust 13_inch. MpounTtarite uHpopmaumto B Tabnuue 13_inch_tire.ptd.

1. Wenknute no File > Import Table. Buibepute cywectsytowmin 13_INCH_TIRE.PTD. Wenknute no File >
Open.
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P Family Table :13_INCH W |

Fil= Edit Ins=rt Todls

Ludﬂlrclm

boB @i e ST

= &

Type | InzanceMama

a5
| TIRE A0, | S'[:'E”'“""L'-—-| |

13_IMCH
1344
12442
1 Zefi
1 Zefid
1 =2
138
135
1353
1364
13504

Ok I & Oper LCancal

ED 1.0
1.0 1.0
1.0 2o
4.0 30
4.0 40
BD 20
Bo 20
B0 an
g0 a0
fi0 40
[:]1] L]

2. WenkHute no OK.

PucyHok 20: BxoxaeHua 13_Inch

3. BxoxgeHus 14_INCH wwuHbl y>xe 6binn co3gaHsbl.

3apava 8. lpoBeputb Tabnmuy cemenctaa, 4Tobbl Pro/ENGINEER mor pereHeprpoBaTb BCe BXOXOEHMS.

1. BakponTe TekyLLee OKHO U aKTUBU3MPYIUTE POAOBYIO AeTanb LUNHbI.

2. WenkHnute no Family Tab > Hl > Verify. ObpaTnte BHMMaHWe, YTO NO Mepe pereHepaLun CMCTeEMON
BCEX BXOXAEHMWI 0QHOrO 3a ApYruM, CTperka NoMeLLaeTcs pagoM C pereHeprpyeMbiM BXOXAEHEM.

3. PesynbTaTbl IPpOBEPKU pas3MeLLaoTCa pAaoM C KaxablM BXxoxaeHnem B gmnanorosoM okHe FAMILY TREE,
KaK MoKasaHo Ha CrneayoLeM PUCYHKE.

O6paTuTe BHUMaHMe:

B Family Tree x|

Tree Selechon  Search

Wenfy stabus

13_INCH.PRT
Succers
Succers
Succers
Success
Buccers
Succoss
Success

Success

Success *
FII L | I k
CLOSE |

PucyHok 21: [lnanorosoe OkHo Family Tree
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Pro/ENGINEER Ttakxe co3gaet daiin, HasbiBaembli modelname.tst, KOTOPbIA MOXET ObITb MPOCMOTPEH
NOObIM TEKCTOBLIM PESAKTOPOM.

Bbi6op onuum Verify Tonbko nogTeep)kaaeT ycnewHyto pereHepauutio mogenu. Mpu aTom He npoBepsieTcs,
4yTOObI MOZESb YAOBMNETBOPSNA KOHCTPYKTOPCKUM KPUTEPUSIM MOZEN.

4. WenkHute no Close > OK ans 3akpbITMa AManoroBoro okHa.

5. CoxpaHuTe LWMHY 1 3aKpONTE OKHO.

YINPA>XHEHUE 2: Co3daHue Tabnuuy Cemelicme C60opKu

PucyHok 22: PasHoBugHocTn Coopku Koneca

3apava 1. [lo6aBuTb KOMNOHEHTHI COOPKM KoMneca B Tabnuuy ceMencTBa u Bbi3BaTb 0004.

1. OTtkponte WHEEL.ASM.

2. WenkHute no Family Tab. LWenkHuTte no ﬁﬁ > Component.

3. Bbibepute RIM.PRT, TIRE.PRT 1 SPINDLE_BUSHING.PRT B [epese Mogenu. LLlenkHuTte no Done Sel
> OK.

4. Pasnununs B 060gax OCHOBLIBAKOTCS Ha Tabnuue cemenctaa BXOXAEHUN COOCTBEHHO KOMMNOHEHTa oboaa.
OTtkpovite RIM.PRT.

5. N3yunTe mogenb oboaa Ans onpegeneHus, kak oHa 6bina noctpoeHa. LWenkHute no Utilities > Model
Player.

3apauva 2. Cosgartb Tabnuuy cemencTaea cOoOpKkM NyTeEM py4HOro peaakTupoBaHus. Mcnonbayite
WHCTPYMEHTbI, AOoCTYyrMHble B Pro/TABLE Ans noBbilweHns 3heKTUBHOCTMK.

m
1. WenkHnte no =% . Beeante [W_12X6-AR-4N] B kauecTBe Ha3BaHUS.

2. lo6aBbTe Ha3BaHWs OPYrMX BXOXAEHUN. BBeanTe nx Bpy4Hyto. PegaktupyinTe TONbKO HEKOPPEKTHYHO
YacTb MMEHWU, KaK NokasaHo B criegytoLlem pucyHke. Vicnonbsynte Copy 1 Paste ana gybnuposaHums.
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¥ Family Table -WHEEL
File Edt Inset Tocls

HdE s =8
& mﬁﬂrﬁn*%-@__ﬂ‘

Tope | Instance Meme | 1 e YNDLE_BUSHING
> v o
W_IZHEARAN - - -
W_IZHEALAN . -
W_IZEIRLR - : -
W 1ORCR ¢ " .

Ok @ Open | Cance! |

PucyHok 23: Tabnmua Cemencrtea Koneca

3apava 3. BeecTu HasBaHUsi BXOXKAEHUSI HEMOCPEACTBEHHO B iYKW, YTOBbI BXOXAEHWST COOPKM yNpaBnsnm
BXOXJeHMsIMU Mozenu oboaa.

1. [JloGaBbTe UMeHa BxoxaeHns o6oaa ncnonb3ys MeHa BXxoxaeHust coopku. MNogceeTute YeTbipe Ha3BaHUSA
BXOXIEHUS, KaK MOKa3aHOo Ha CrieayHoLEM PUCYHKE.

Edi th= ourert bable usng E el
Fla Edt reart Toola

|_.-:-nk|n:|'~'-'HEEL j Al mm "ﬁ‘
o O M o B B rr‘
i H3 W13
Type |Instanceame | oy TIRE SAMDLE EUSHING
WOIZEAR AN 1ZEAAAN .
WATEALAN 12BN . .
w_12<5-BR-5P 1Z=6-BA-SF # "
W AZEER-SF 1Z<BEASE - .

Ok | ﬁ Open Canicel

PucyHok 24: [lo6aeneHune Bxoxaennin Ob6oaa

2. WenkHute no Edit > Copy. NMNoaceeTuTe 3TN YeThIpe a4erkn nod komnoHeHToM RIM.

3. WenkHute no Edit > Paste. Yganute W__ B Ha3BaHusixX B kornoHke RIM.

4. MopceeTnTe YeTblpe Ha3BaHWA BXxoxaeHust oboaa. LenkHute no Edit > Copy > Edit Paste.
OTpenakTupynTe Ha3BaHWs ANst OTPAXKEHUST BXOXKOEHUI LUMHBI, KaK MOKa3aHOo Ha CrieayoLEM PUCYHKE.
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P Family Tahla “WHEFI

Eile Edt [nzem Took |

ek I WHEEL R NSRRI - Eﬂﬁﬂw%@lﬂ'|
Tupe |Inﬂ,annBHarr|a |% |h'”i M13 | |
WHEEL W N
W1 2E-aA-dh 12 6-4H-40 12#E1
o _1ZREAL- 1Z4Ra L 124E=1
w_1Z4E-BR-5F 1Z76-BR-SF 12AEB=1
W 124BBASF 1Z+8-BA-5F 124B%1 .

ok | (= Open | Caresd

PucyHok 25: [lo6aeneHne Hassanun BxoxaeHnus LLnHbI

3apauva 4. Tak Kak Ha Kornece MMeeTCsl NOCaf04YHOe MEeCTO nog, ocb (0603HavYeHHoe "-SP" B umeHu
BXOXZeHus), cbopke TpebyeTcs wnuHaenbHas BTynka. MNpu Hanuuum ywek, o6o3HayveHHbIX "4N", BTyrnka He
HyxHa. Micnonb3ynte Tabnuuy CemencTtea gnst yoaneHnsa n3 cOopku BTYMKKU, €CIIU UCMIONb3YETCS YLLKO.

1. Micnonbaynte onumio Yes/No ons no6aBneHus unu yaaneHust BTynkv winuHgens. Otpegaktupynte
Tabnuuy, Kak NokasaHo Ha CriefyHrLEM PUCYHKE.

2. WenkHute no Verify B ananorosom okHe FAMILY TABLE.

B Family Tahle “wWHFFEI

Ele Edi lreet Tock |

Lok In| WHEEL Rl Eﬁﬁiﬂﬁ“ﬁﬂdﬂ*%@m
T |Imtema Hama % ﬂgFlE |Mii1'ii i i i |
WHEEL T T
W_1ZHEAR - 1 25-AR-4m 12651 H
W1 B L4m 150N 120 H
W 1ZH{E-BR-5F 125-0R-5F 12-E1 b
w_1Z<8-ER-5P 1295-0R-5F 128 i

114 [ Open | Lance

PucyHok 26: [lo6asneHuve LUnuHgenbHom BTynku

3. Wenknute no OK 1 coxpaHuTe cHopky.
4. 3akponTe OKHO.

3a.qaqa 5. 3ameHUTb Koneco B c6opKe BbICLLUEro YypOBHA OOHUM U3 BXO)K,D,eHVIVI.
1. OTkpoitte FT_FRT_SUSP.ASM.

2. llenkHnte Component > Adv Utils > Replace. Bbibepute ogHo 13 kornec B cOopke.
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O6paTtuTe BHUMaHue:

WNcnonb3ynte Query Sel ans Beibopa Bcer coopkm WHEEL.ASM, a He TOMNbKO LUWHBI.

3. Vicnonb3ynTe Tabnuubl CEMENCTB Ansi 3aMeHbl koMnoHeHTa. LLenkHute no By Family Table Member.
LenkHuTe no Browse.

4. Bbibepute ntoboe 13 cozgaHHbix BxoxaeHuin. LWenkHuTte no OK > Apply > Done.

PucyHok 27: Bug Cnepeaun BpemeHHo MNpuoctaHoBneHHon CHopku
5. MNoBTOpUTE Npouecc Ans 3aMeHbl APYroro Koneca.

6. CoxpaHute cOopKy 1 CoTpuTE ee 13 onepaTMBHON NaMsTU.

YINPAXHEHUE 3: Ucnonb3oeaHue dnemeHmoe HacnedoeaHus

3apauva 1. Buizssatb ABSORBER _BAR.PRT u onpegenutb, roe 6binia co3gaHa ee cuctema KoopauHar.
3arteM co3faviTe aneMeHT HacrneaoBaHns 6e3 NnepeMeHHbIX pasMepoB UK SNIEMEHTOB.

1. Otkponte IF_ABSORBER_BAR.PRT.

2. WenkHute no Feature > Create > Data Sharing > Inheritance > Open.
3. Boibepute IF_ABSORBER_FASTENER.PRT.

4. Wenknute no Default B meHio LOCATION u Bbibepute OK.

PucyHok 28: [lobaeneHHas 'pynna OnemeHToB HacnegoBaHusi
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3apava 2. VIameHnTb 3Ha4YeHne pasamepa OTBEpPCTUsl B HOBOM 1 B 6a3oBon mogenu. [lobaBbTe nepemMeHHbIn
pasmep B HOBOW AeTanu.

1. B aktneHom okHe (IF_ABSORBER_BAR.PRT) wenkHuTe npaBow kHomnkon mbiwmn no Hole id 68 B [lepese
Mogenu, kak nokasaHo Ha criegytolem pucyHke u Boioepute Modify.

2@ Inheitance id 1203 (F_sESORBER_FASTENERPRT)
E - RIGHT

ﬂ TOP

7 FRONT

r

24 PRT_CSYS_DEF
|:|7] Protrusionid 39

é---@ Group COPIED_GROUP

Figure 2%: Selecting hole id 68

PucyHok 29: Buibop OtBepcTtus ID 68
2. BbibepuTe pasmep 0.38 1 usamenute ero Ha 0.2.
3. MoareepauTb gobaBneHne atoro pasmepa k Tabnuue Inherited Vardim. MNogTteepaouTe Yes n Regenerate.
4. Otkponte IF_ABSORBER_FASTENER.PRT u BbinonHute Regenerate. Hnyero He nameHsinTe.
5. MameHnTb ckpyrnexme ¢ 0.25 Ha 0.1.

6. MNepenanTe B aKTMBHOE OKHO U BbiNonHUTe Regenerate. CkpyrneHne Takke N3MeHUTCS.

YIPAXHEHWE 4: 9nemeHm HacnedoesaHus e Hoebix Modensx

3apauya 1. Co3gatb HoByto geTanb ¢ uMeHem HEX_BOLT u 3nemeHT HacneposaHus. MosiButca
npegynpexaeHne o6 Ncnonb3oBaHMM ABYX Pa3NNYHbIX CUCTEM U3MEPEHUS.

1. Wenknute no File > New n BBegnte [HEX_BOLT]. Ncnoneaywte wabnoH INLBS _PART_SOLID.PRT.
2. WenkHuTe no Feature > Create > Data Sharing > Inheritance > Open.

3. Aeaxapbl wenkHute no IF_BOLT.PRT.

4. MNoutuTe NpegynpexaeHune n wernkHute no OK.

Awamng

The units of the base model ‘TF_BOLT' (currently mm) and
: ] E the model where the Feature i being creaked (ourrently 0
\ musk be the same in order to oeste an nheritance Feature.,

PucyHok 30: [NpeaynpexaeHne o PasnnyHbix Cuctemax EgnHuny
5. Beibepute Cancel B okHe Open u B guanorosom okHe Model. WenkHuTe no Yes.

3apava 2. OtkpbITh IF_BOLT.PRT 1 nameHuTs ero cuctemy eamHuy Ha cuctemy Pro/E no ymonyaHmio.
3atem, cHoBa HavyHuTe ¢ 3agaun 1.
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1. Otkponte IF_BOLT.

2. lenkHnTte no Set Up > Units.

3. B okHe Units Manager Bbibepute Inch Ibm Second (cuctema Pro/E no ymonuaHuto) n Set. 3atem
BblOepuTe Interpret Existing Numbers > OK > Close.

% Units Manager x|
Spsternz of Units Lnit=s |
Centimaten Gram Second [CGE] I % Cet

Foat Pourd Secand [FPS)

hich [k Second [F'Il'l.-"F NEE] J"] _I:J_EN__I

Ihch Pound Second [1FS]

Copy...
Meter Lilogram Second [MES) _
o nillmeter Newton Second [mmt s Exdit...
[Melete
Irfo...

gXlInch lbm 3econd [Fro/E Default)
Lenath; in, Massz lbom, Time: sec, Tempearaiure: F

Description ‘

i Warning EI

Changing model unitz

£~ Corwert Existing Mumnbers [Same Size)
£ Interpret E sisting Mumbers [Sams Cims)

Caticel |

PucyHok 31: lameHeHune Cuctembl EanHmny,

-l

4. CoxpaHute MoAenb 1 yaanute ee n3 ceccum.
5. MosTopuTb Waru ¢ 1 no 3, cnegys onucaHuio B 3agade 1.
6. B meHto LOCATION Bbibepute Default.

7. Oeaxabl wenkHmute no Var Dims. MNosenseTtcsa ananorosoe okHo Varied Dimension.

8. BbibepuTe onuum, kak NokasaHo Ha CrieayroLeM PUCYHKE U 3MeHnTe 3HavyeHne 3 Ha 5. Beibepute v

OK.

n
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® varied Dimensions

ll] 0.950000 0950000 [F_BOLT

Waried Dinenzion Dimenzion Yalue ——————
’7 add | Remove | ﬁﬁ.mnunn < |
] 4 Cancel I

PucyHok 32: [lnanorosoe OkHo Varied Dimensions

9. Oeaxap! wernkHute no Var Feats. LenkHnte no Add n BeiGepute oTBEpCTHE.

10. BbibepuTe onumm, kak nokasaHo Ha HWxHeM pucyHke. LenkHute no OK.

P varied Features : o ﬁl

Feature Id Orig Skatus  MNew Statuz |Model

Varied Feature ——— Fealure Operation ————
’7 fitals| I Remove I ’7 Suppress I Hesumne I
0k | Cancel |

PucyHok 33: [lnanorosoe OkHo Varied Features

11. NpocMoTpuTE OKOHYaTENbHLIN pedynbTaTt. CoxpaHUTe ero 1 3aKpomuTe OKHO.

Pe3iome

B aton rnase Bkl y3Hanu yTo:
*  MOXHO BbICTPO co3gaBaTb getanu n cbopku, ncnonbays Tabnuusl CemencTs.
*  Tabnuubl CemelicTB HeOLEHMMbI B Cry4ae Nogo6HbIX AeTanen u ynpasnsaoTcs ogHUM daniom.

. Tabnuubl CemencTs YMEHbLLUAKT KOJTM4eCTBO cbaﬁnos, CyLeCTBYWOLNX B CUCTEME, NMO3BOJIAA TaKUM
06pa30M, onTMarsribHO UCNOJ1b30BaTb CUCTEMHYIO NaMATb.
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*  BxoxaeHusa B Tabnnue CemencTB accoLmnaTUBHbI.

»  Tabnuubl CeMencTs nomnesHbl Npy 3aMeHe KOMMOHEHTOB M UCMOMb30BaHUM anbTepHaTUBHbIX
MPOEKTOB.

. Mo>kHO co3gaBaTtb aNeMEHThLI HacnegoBaHUA 1 geTanu, KOTOpPbl€ NO3BONAKT BKIMKOYATb NepeMeHHble
pa3mMepbl N ANTIEMEHTLI.

*  OnemeHTbl HacnegoBaHUSA YacTo UCMONb3YHTCA BMECTO Tabnuu ceMeincTs, a Takke Ans
KOMMPOBaHUsi OGBHEKTOB M3 APYroi Moenw.
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naBa 6

Yrnyo6neHHble MHCTpyMeHTanbHbIe

CpencrtBa nu MaccuBbl

B amoli anaee Bbi usy4yume pa3ssnu4Hbie cnocobbl co3daHusi zeoMempuu 8 Modesisix Ha yposHe
c6opok. Imo nomoxxem ucrnosib308amp 6ce fnpeumyusecmea ¢hyHKUUOHaIbHbIX 803MOXHOCMel
KOHCmpyupoeaHusi ceepxy-eHu3, docmynHbie 8 Pro/ENGINEER.

LUenn
lMocne 3aBepLueHns 3ToK rnaebl, Bbl cmoxeTe:
e co3gaBaTb NepecevyeHus geTanen u rpynnmpoBaTtb 0ObEKTHI.
e 3epkanbHO oTOOpaxaTb reoMeTpuio.
e Co3paBaTb HE3ABUCKMbIE ANIEMEHTBI B KOMMOHEHTaX M 3NEMEHTbI YPOBHS COOPOK.
e Vicnonb3oBaTb ypaBHEHMWS ONsl YNpaBrieHUs reomeTpuen.
e CospaBaTb 3rieMeHTbI YPOBHSI COOpOK.
¢ Wcnonb3oBaTb XyO0XXECTBEHHbIE MOBEPXHOCTU ANSA onpeaeneHns TBepaoTerbHON reoMeTpumn.
» CospgaBaTb Npon3BoaHbIE OT COOPOK AeTanun U3 Moaernen OAMHOYHbIX AeTanen.
» CospaBaTb pasMepHble N CCbINTIOYHbIE MACCUBBbI.
e MaHunynupoBaTtb CyLLECTBYIOLLMMN MacCCUBaMM.

. COXpaHHTb MaccuBbl OT OQHOIo KOMMNOHEHTAa K Opyromy.

HdononHuTtenbHble [dencTtBua Hag KoMnoHeHTamMu

Co30aHue lNepeceyeruli Jemanu

V|CI'IOJ'Ib3yF| nepecevyeHne mexay ABymMa KOMNOHEHTaMK, MOXHO onpeaennTb HOBbIN KOMMOHEHT. HoBas
AeTtanb 3aBUCUT OT AeTanew, U3 KOTopbI Co34aeTcs nepeceyeHne; Takum obpasom cuctema Bcerga
CBSA3bIBaET €ro co c6OpKon.

PucyHok 1: YacTb NepeceyeHus [1syx Tpyo
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O6pe3ka [Jetanen

WNcnonbaysa onumio Intersect B meHio MODIFY PART, MmoxHO obpe3aTb CyLLEeCTBYIOLLYIO YacTb N0 06bemy,
onpeaeneHHoMy nepeceyeHneM ¢ gpyrovi Aetanbio.

Mpwv cosgaHum anemeHTa nepeceveHunst nytem obpesku getanu, atTa getanb CTaHOBUTCS 3aBUCUMOiA OT
cBOpKM ANs 3NeMeHTa nepeceyeHus.

CnusiHue u Ompe3aHue [Jlemaneu

MoXHO 00beauHSATb CyU.leCTBy}OU.lMVI mMmaTtepuan OAHOW AaeTanu c ﬂ,perIZ netanbio, Konnpysa reomeTpuio B
mMoersb unu, nytemMm nognepxxku NOCTOSIHHOWM CCbISIKN. I'Ip|/| KonnpoBaHun reoMmeTpun, moaesnb He 3aBUCUT OT
CCbIfTOMHON geTanu.

Mcnonb3ysa TexHuky "cutout (oTpesaHue)", MOXHO Takke yaanaTe maTepuan U3 oOgHOro KOMMOHeHTa Ha
OCHOBaHWW nepeceYveHnst ¢ Matepuanom pyroro. MoxHO KONMpoBaTb UMK CCbINATLCS Ha reoMeTPUio,
co3faBast yCcrnoBusi 3aBUCMMOCTU UITN HE3ABUCUMOCTW.

CreaytoLmin pucyHoK UNMOCTPUPYET METObl CIIMSIHUS U OTpe3aHus.

aI&

Ez:0EE K KOM MNOHeHT ETOpOM KOMMOHEHT CGopk=a

i u

FazyneTar cnuAHWA Pezynetar oTpesaHWA

PucyHok 2: Vicnonb3oBaHue CnusiHusa n OTpesaHus

Co30aHue 3epkanbHo20 OmobpaxeHusi Jlemanu

Mpu co3gaHum KOMMOHEHTA Ha ypoBHe cBOpKM, MOXHO Mcnonb3oBaTtk Part > Mirror ans cosgaHus
3epKarnbHOro 0ToGpaXkeHNsi HOBOTO KOMMOHEHTa MO OTHOLLEHUIO K OpuUriHany. 3epkarnbHyto Konuo geTtanu
MOXHO c03aBaTb, Ucnonb3ys onuun Reference nnu Copy.
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HcxogHaA getane

BpemerH=A chopka

JepEaneHe 1A KOMMOHEHT
PucyHok 3: 3epkansHoe OTobpaxeHue JeTtanu

Co30aHue 3nemeHmoe YpoeHsi C6opku

B npon3BoacTBEHHOM NpoLiEeCCe, HEKOTOPbIE 3NIEMEHThI He J0baBNATCS K COOpKe, NoKa AeTanu
dakTmyeckn He ByayT cobpaHbl. B kauecTBe anemMeHTOB MOAENN, KOTOPbIE HE CYLLECTBYIOT B AeTanu B
npotecce ee co3ganus (Tuna obpabaTbiBaeMbIX OTBEPCTUI U BbIPE3OB), MOXHO CO34aBaTb 3NIEMEHThI
ypoBHs1 cbopku (assembly-level features).

MCI'IOJ'Ib3y9| SJIEMEHTbI C60pKVI, MOXHO BbIMNOJTHATb Clneaykulee:

. OTBEPCTUA, Bblpe3bl U NMa3bl B MOAEIN, o6pa6aTb|BaeMb|e B npotecce CﬁOpKl/I, aenaa nx suanMbiMun
TOJ1bKO Ha ypOBHE CGOpKVI.

« CospgaBaTtb ONOpPHbIE 3MIEMEHTBI U 3NIEMEHTbI MOBEPXHOCTEN AN NPUBSI3KM NPY COOPKE KOMMOHEHTOB
W CO3[aHUM ANeMEeHTOB AeTanu.

e OnpegensTb onepaunyn 06paboTKM B CBAPHbIX U3L4ENMUSX.

. Co3gaBaTb CTbIKOBOYHbIE OTBepCTVIFl/Bpre?sbI B NoAroHAeMbIX getandx, genasa 3t aNfieMeHTbl
BMONMbIMU TAKXKe U Ha YPOBHE AeTallun.

« CospgaBaTb Bbipe3bl B cOOpke Ansi NPOCMOTPa HEKOTOPbIX HEBUANMbIX KOMMOHEHTOB.

Ucnonb3oBaHne AnemeHToB CO60pkn ansa OnpepeneHunsa dnemeHToB [leTanu

WHorga cosgaHve He3aBMCMMbIX 9NIEMEHTOB AeTanu Ha YypoBHE AeTanun MoXeT 6biTb 6onee apdhekTUBHbIM,
4YeM co3faHue NX Ha ypoBHE COOPKN.

YpoeeHb Budumocmu

Mo ymonuanuto, Pro/ENGINEER nokasbiBaeT BblunTaembli TBEpAOTENbHLIV 3nieMeHT cbopkn (Trna
OTBEPCTUSI UMK Bblpe3a) TONbKO B COOpKe, HO He B AeTanu unu kakom nnbo ysne. Onpeaenss

cootBeTCTBYIOWMIN yposeHb sudumocmu (Visibility level), moxHo paccmatpusath anemeHTsl ypoBHS cGOpKM
CcOBCTBEHHO B AeTansx unu yanax.
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OnpedeneHue Modenel dns [NepeceyeHus

Mpu cozgaHum anemeHTa ypoBHS COOPKN, MOXXHO MO3BOSNIUTL CUCTEME BbIOpaTh MOAENM, KOTOPbIE AOIMKEH
"Bblpe3aTb" aNeMEHT, UM MOXKHO CaMOCTOSTENBbHO yKa3aTb MOAENN.

e T[pu Bbibope Add Model n Auto Sel, aneMeHTbl BO34ENCTBYIOT (Bblpe3atloT MaTepuarn) us Bcex
getanew Boonb TPaeKTOPMM Ha 3CKM3HOM NIIOCKOCTU Ha YKa3aHHYIO rMyOuHy.

« [lpu Boibope Add Model n Manual Sel, MOXXHO caMOCTOSTENBHO yKa3aTb AeTanu BOOIb
TpaeKkTopuu, Ha KOTopble JOIMKEH BO3AENCTBOBATL ANIEMEHT.

[ns nepeonpeneneHns ypoBHS BUOUMOCTY SfIEMEHTa COOPKM NN U3MEHEHUS NepeceKaeMbIX MOAENEN,
MOXHO BblOpaTb Feature > Intersect, unu Boibpate Redefine u Intsct Parts 13 guanorosoro okHa.

AETOM 3T HMHeckHA BB IGap PydHOM BEEBOp B epxHEA 1
HIE HEH H30TH

PucyHok 4: Beipe3 C6opku
MpumeyvaHue:

OnemMeHTbl YPOBHA CGOpKVI aBTOMAaTMYECKN CO34at0T BXOXAEHUS Tabnnubl CEMENCTBA B KOMMOHEHTAX,
KOTOpble Obinn BblﬁpaHbI ana nepecevyeHus.

BeeneHue B Co3pnaHne MaccuBosB

Wcnonb3ysa pa3amHoxeHne (patterning), MoXHO co3gaBaTe MHOXECTBO AyOnMKaToB, UNnN 8Xoxo0eHuU,
OTAENbHbIX 3NIEMEHTOB, Ha3biBaeMbix 8edywjumu (lead) anemeHTaMu. 3aTeM, MOXHO yNpaBnsATb 3TUMU
MHOIro4ncrneHHbiMn aneMeHTamMm Tak, Kak ecriim Obl OHU ABRAOTCS oTAeN1IbHbIM 3NNeMeHTOM. ,El]'l;l ynpasleHua
pasmMmepom 1 nonoxeHnem BXO)K,EI,eHVIVI MaccuBa, MOXHO UCMOJ1b30BaTb pa3Mepbl UMK CCbiNTaTbCA Ha
CYLLIECTBYHOLLNIA MACCHB.

MaccuBbl UMEIOT MHOXECTBO npenmMmyulecTB, KOTOPbIE NO3BOJIAIOT!

. yBenmunBaTb Npon3BOAUTENIbHOCTb NyTEM 6bICTp0F0 M NNerkoro socnpoun3BegeHund aremMeHTa
HECKOJ1bKO pas.

*  BbInonHsTb onepauun Hag BCeM MacCMBOM, B OTNIMYMKN OT OTAENbHbLIX 31EMEHTOB.
« [lapameTpuyecku ynpaensitb MacCUBOM NyTEM U3MEHEHWS Er0 NapameTpoB.

. YBenunumeaTb Sq)d)eKTI/IBHOCTb paGOTbI nyTem nameHeHuna Mmaccumea, B OTJINHUMN OT USMEHEHUA
MHOXeCTBa OTAEJIbHbIX 3JIEMEHTOB.
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Tunsb! Maccusoe

B Pro/ENGINEER, moxHo co3gaBaTh fBa Tvna MacCuBOB AJ1 OnpenerieHnss MeECTOMONOXEHUS BXOXOEHW:

+ Pa3mepHble maccusbl (Dimension patterns) — ncnonb3yet pasamepbl Ang ynpasneHus
NONOXEHNEM BXOXOEHWNA.

¢ CcbinoyHble maccuBbl (Reference patterns) — npnBasbiBaloTCA K CyLLECTBYHOLLIEMY MACCHBY.

Cos3paHue PasmepHbix MaccuBoB

MeTog no YMOn4aHUo Anga co3gaHuna pasmepHOro Maccmea CoOCTouUT B NpupalleHnn ynpaesnaowmnx
pa3mepoB BeayLlero arieMeHTa.

Konwv4ectED

- MNpH paweHKea
EiOE A2HKK

pasMeps

. R

HG-LEE- éj
HI:ILEE .

gl onh

VAN

Eeayiumi 00

anes eHT

PucyHok 5: Maccus, Ynpasnsaemsi [NpupatyeHnsamm

Co30aHue Tabnuy Maccueos

Mpwv nomoLLKM TabnuLbl MaccuBa, MOXHO YNpaBnsTe MECTOMNONOXEHNEM BXOXAEHWUIA, co3aaBast abCcomnoTHbIe
pa3mMepbl K TOV e NpuBA3Ke, YTo U Ans nuaepa. Pasvepbl BBOAATCA B TAaGNMYHOM dhopMaTe U Kaxabli
pa3Mep BXOXOEHWUSA pefakTUpyeTcs He3aBUCHMO.

Mcnonb3ays aTy TEXHKKY, MOXHO co3aaBaTtb 6onee CroxHble KOHUrypauum, Tuna HepaBHOro MHTepBana unm
HeperynsipHbIX pa3MepoB, Kak NokasaHo B CrieAytoLlemM npumepe.

I f

| I,(___.I ':.\_F_."I i ’;i | | |: ':]

// Y Y0 ?

/ I A )
o ool o o O
VT

PucyHok 6: MNMpumepbl Tabnuy MaccuBa

Ucnonb3oeaHue Tabnuy Maccuea
TaﬁJ'IVILI,bI MaccuBa cnegyet ncnosib3oBaTtb, eCrnn:

. HeBo3MOXHO ynpaenAaTb MaCcCMBOM C UCNOJIb30OBaAHNEM l'lpVIpaLIJ,eHVIVI pa3mMepoB Nno npnuynHe nx
CINOXXHOCTU Unn HepaBHOMEPHOCTW.

* HasHaueHue KOHCTpYKUUM TpebyeT pasmellaTb Kaxaoe BXOXAeHNe OoT COOCTBEHHON NpUBA3KK, B
OTIIMYMK OT NPUBSI3KM K NMOCHEAHEMY BXOXAEHUIO NPY NpUpaLLEHNN.

- 167 -



© ric
Pro/ENGINEER 2001 Yany6nenHsiii Kypc '

. PaanunyHble mogenn MOryT ncnonb3oBaTtb O4VUH MacCuB.

*  HeobGxoaumo co3fgaTb HECKOMNBKO KOHDUIypaLmii MaccuBa Ans pasnnyHbIX BapuaHToB Moaernu.

Co30aHue Hoebix Tabnu4yHbix Maccueoe
[nga co3gaHns MmaccuBa, ynpaBnsieMoro Tabnuuen:

e BblbepuTe pasmMHOXaeMbI ANeMeHT, ncnosnbaya onumio Dim Pattern. BeiGepute onumio maccuea u
yKakuTe Tabnuuy B Ka4ecTBe MeToAa yrnpaBrieHNsl MacCUBOM.

. Bbl6epMTe ynpasndawwme pasmMmepbl 4nd noMmeLleHnsa B Ta6n|/|u,y.

* Beegute umsa Tabnuupbl. Cuctema otkpbiBaeT pegaktop Pro/TABLE, koTtopbit umeeT konoHky 1D
BxoxaeHus (IDX) n KoNoHKy Ans KaXKgoro BelbpaHHOro pasmepa.

CospnaBaiiTe BXOXAeHUs!, BBoAsA Tpebyemble pasmepsbl, Mo obpasuy B crieaylolleit Tabnuue. BeliguTe ns
penakTopa v wenkHute no Done ana cosgaHus maccuBsa.

Tabnuua 1: Tabnuua Maccusa

! Table name HOLES 1.

1idx ds (1.00) de (2.00)
1 5.00 2.00
2 5.00 4.00
3 1.00 & .00
4 1.00 8.00
5 5.00 g.00

MepeonpegeneHne Tabnuy MaccuBoB

[nsi cosgaHmsa Tabnuubl MaccKBa, MOXHO UCMONb30BaTh CYLLECTBYIOLLMIA MAaccuB, KOTOPLIN Obin onpeaeneH
¢ npupalleHmeM. MNpu nepeonpeneneHnn BxoxaeHusi, ucnonb3ynte onumo To Table gns npeobpasoBaHus
CYLLECTBYHOLLEIO MHKPEMEHTANbHOIO MaccuBa.

[ns co3gaHust MaccuBa, Nokas3aHHOro Ha CrieflytoLleM PUCYHKe, KOHBEPTUPYITE MHKPeMEHTalbHbI MaccuB B
Tabnuuy v, 3aTeMm, yaanute Ba BXOXAEHUS.

¥ )

i h h -'l

i I'.'l
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[ Y,
."I. .l'lI
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PucyHok 7: lNMpeobpasoBaHne VHkpeMmeHTanbHoro Maccua B Tabnuuy Maccusa
MpumeyaHue:

Mocne npeobpasoBaHns MaccmBa k Tabnuue, ero Henb3s BEPHYTb Ha3ad K nepBoHavanbHon dopme.

PepaktupoBaHue Ta6nuuy MaccuBoB: MNepemMeHHble u MocTosiHHbIe Pazmepbl

- 168 -



©Y rc
Pro/ENGINEER 2001 Yany6neHHsiii Kypc

Mpn n3ameHeHUM TabnuLbl MaccuBa, BaKHO NOHATb pasHULY Mexay nepeMeHHbIMU U NOCTOAHHBIMU
pa3mepamu.

*  MNepeMeHHble pasMepbl NEPEYNCHIAOTCA B Tabruue MaccuBa U MOryT OT/IM4aTbCs OT OOHOMO
BXOXZEHUS K OpYyromy.

. Bce apyrme pasMepbl pa3MHOXEHHOro afieMeHTa ABNMATCA NOCTOAHHBIMU U BCE BXOXOEHUA
MCNONb3YKT OOHUN U Te Xe 3Ha4YEeHUA.

+ JliobGble n3MeHeHMs1, NPOBOAMMbIE B NEPEMEHHLIX pasmepax, BO3OeNCTBYIOT TONbKO Ha U3MEHSIEMOe
BXOXAeHune, nocre 4yero Tabnvuya obHoBnseTcs.

. |_|pl/l M3MEHEHUN MNOCTOAHHOIO pa3Mepa U3MEHAITCA BCe BXOXXOEHUA.

Ta6bnuua 1: Tabnuua Maccusa
! Table name HOLES Z.

Lidx ds (1.00) de (2.00})
1 4._00 200
2 1.00 5.00
3 4.00 5. 00
4 1.00 &._00
5 3.00 & .00
3 5.00 &.00
Hzm eHeHKE
pP3aAH YoD B0 S-
CTE WaT Ha EBC=
EXO¥E AeHHMA
Iy iy ' !
Lol I'I — 4. 110 — =1 ,-I .I ,: ,. — — __-'I I-I .I
A L Y oy ; i 4 !
00— B HOLES #-M0% ) P i ] '
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LY | | r’ ' | i - gl
J I:’ y N 7 '-1! J ] ! — I
/ § - "5. - \ Iul:':.‘__. 1.00 ; o i - |
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PucyHok 8: NlameHeHune TabnunyHbix Pasmvepos
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Hzm eHeHKE
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PucyHok 9: MlameHeHune He TabnuyHbix Pasmepos

PepaktupoBaHue dnemeHTtoB B MaccuBe

Wcnonb3ya Modify > Patter Table, MoXHO BbIGUpaTh aNeMeHT B MaccMBe 1 BbIMOMHATL CreayoLime
U3MEHEHWNS:

. nobaBnaTb HOBYIO Ta6n|/|u,y MaccuBa B 3rIeMeHT, yaanATb CyLLeCTBYOLLYHO Ta6n|/|u,y mMaccuBa u
NU3MEHATb BXOXXOEHUA.

e [obaenaTb HOBYKO Tabnvuy MaccuBa B SfIEMEHT.

*  YpanaTb cywecTByloLLyto Tabnuuy maccuea.

* HasHauaTb HOBOe MMS cylllecTBytoLLEel Tabnuue maccuBa.

*  Yka3blBaTb, kOTOpas Tabnuua MaccvBa UCNONb3yeTCcsl NpU pereHepaunm srnemMeHTa.

*  CoxpaHaTtb Tabnuuy maccmBa Ha XXeCTKuin anck, ncnonb3ys nvss PATT_TABLE_NAME.PTB.

° CunTtbiBaTb Ta6n|/|u,y MaccuBa C XeCTKOro amncka.

Co3paHue KoHcTpykTuBHbIX MNepemeHHbIx B Maccuse

Mpn no6aBneHn HeCKOMNbKMX TabnuL MaccKBa K OTAENbHOMY 3/IEMEHTY, MOXKHO CO3[aBaTb pasfiMyHble
mMoaunduKaLumum KOHCTPYKUMK. 3aTeM, MOXHO NepexoauTb OT 0AHOM MoandUKaLuM K Opyroi, crnonb3ys
bYHKLMOHATbHbIE BO3MOXHOCTU NepeKioYeHNs.

{ "f l'|l
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M

PucyHok 10: Vcnonb3oBaHue Tabnuupl Maccua gns KoHCTpyKTUBHLIX [epeMeHHbIX

Ucnonb3oBaHue MaccuBoB B Heckonbknx Mogensix

Tabnuuy maccrMBa MOXXHO COXpaHATb B hann u, 3aTem, MCNonb3oBaTh ee ANA ynpasrieHns gpyrum
MacCMBOM, CYUTbIBas hann B gpyryo mogenb. dTa MeToanka obecneunBaeT OAMHAKOBYH KOHUrypauuio
Tabnuubl MaccrBa B pa3nuyHbix Mogensax. Kpome Toro, npu 9ToM 3KOHOMUTCS BpeMS.
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PucyHok 11: Ncnonb3osaHue Tabnuubl Maccusa ansa CoxpaHenns Ceasm Mexay [syms Jetanamu
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Maccussbl B Pexxume Co6opku

KoMnoHeHTLI B pexunve C60p|<|/| MOXXHO pa3MHOXaTb nogobHo TOMY, KaK 3TO fenaeTcd npn pa3MHOXeHNN
3NNeMEeHTOB B peXunme getanun, ncnonb3yd pasmMepHble U CCbIJTIOYHbIE MaCCUBbI.

Ha cneagywuiemM pucyHke, I'IepBbIIZ OGonT ccbinaeTcs Ha Beayulee otsepcTune. I'Io:aTomy, MO>XHO NpuUBA3aTb
MaccuB K HEMY.

PucyHok 12: PaamHoxeHne KomnoHeHToB B CHopke

® CcCbINOYHbIN MaccmB MOXHO UCMOMb30BaTh AN CGOpKI/I KOMMNOHEHTA C KaXXAblM BXOXOAEHNEM U
apyrmm pasMHOXeHHbIM KOMMNOHEHTOM B c6opKe. MoxHo Takke npmnBA3biBaTb pasMHOXaeMble
AneMeHTbl, Tuna OTBepCTVIVI B geTanu.

e [Inga pasmMepHbIX MacCnBOB MOXHO MCMNoONb3oBaTh 3aBucumocty Tuna Mate Offset, Align Offset
BHYTPEHHNE OMOPHbIE Pa3Mepbl.

JTabopaTopHbIn MpakTuKym

LUenb

B amom npakmukyme, Bbl co30adume maccuebl, a makxe co3dadume Hoeble 0emasiu U asieMeHmbl 8
KOHmMeKkcme c6opKu.

MeTtop

B YnpaxHeHuun 1, Bbl co3gagnTe neByto 4acTb LapHUpa Ans kapTa nyTeM 3epkarnbHOro otobpaxeHus Bo
BPeMeHHyto cObopky. J1eBbli LLapHUp - 3epkanbHoe 0ToBpaxeHue CyLeCTBYIOLLIEro NpaBoro WwapHupa.

B YnpaxHeHnun 2, Bbl 3aBepLuMTe MacTep-mogesnb PyneBoro koneca nytem co3gaHnsi XyaoXKeCTBEHHON
NOBEPXHOCTM U 3aMeHbl CYLLLECTBYIOLLIE NITOCKON MOBEPXHOCTN Ha HOBYIO CO3aHHYK NOBEPXHOCTb.

B yrlpa)KHeHl/Il/I 3, Bbl cosgagute pyneBoe Koneco 1 getanun aspognHaMmmn4eckoro nokpbitua N3 Mmactep-
mMoernu pyneBsoro Koneca.

B YnpaxHeHuu 4, Bbl cozgaguTte NpocTon MAEHTUYHbLIN MaccuMB OTBEPCTUI C NpUpaLLEHNEM HA TOPMO3HOM
avcke. 3atem, Bbl KoHBepTUpyeTe MmaccuB B Tabnuuy Ans nonyveHust 6onee rmbkoro KOHTPOnst Hag
pa3MeLLeHNeEM OTBEPCTUN.

B YnpaxHeHuun 5, Bbl cobepeTe kpenexHble ranku ¢ Konecom, cosgasasi paguarnbHbin Maccus. Nocne
cBopku nepBon ranku, octaslumnecs 6yayT cobpaHbl ¢ MCNONb30BaAHMEM CYLLLECTBYIOLLErO MaccuBa.
YIPAXXHEHMUE 1: 3epkanbHoe OmobpaxeHue LllapHupa

3apava 1. Co3gaTtb nycTyto c6opKy 1 cobpaTb NpaBbil LWAPHMP B KAYeCTBEe NepBoro komnoHeHTta. Cosgairte
OMOPHYIO MITOCKOCTb B A€Tanu, OTHOCUTENBbHO KOTOPOW OyaAeT BbIMNOMHEHO 3epKkanibHOe oTobpaxeHne
aetanm.

1. NepenanTte B COOTBETCTBYOLLMI paboymnn KaTanor.

2. Cospavite HoByto cbopky ¢ uMeHeM MIRROR_KNUCKLE. CHumuTe nepekntoyatens Use Default
Template. LenkHute no OK , 3atem Empty > OK.

MpumeyaHwme:
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He cospgaBante OMOPHbIX 3NIEMEHTOB NO YMOJT4YaHUIO B aToMN c6op|<e, TakK Kak n0Tpe6yeTC$| TOINbKO NPUBA3aTb
3TW ABa KOMMOHEHTa ApYyr K opyry.

3. Cobepute RIGHT _KNUCKLE.PRT, kak nepBbiit KOMMOHEHT. CucTeMa pa3meLLaeT ero B OpueHTaLmm no
YMOJYaHMIo.

PucyHok 13:RIGHT_KNUCKLE.PRT
4. lWenknute no Modify > Mod Part . Beibepute getans.
5. WenkHuTte no View > Layers. Boibepute crion DATUMS.
6. WenkHuTte no nuktorpamme Show. Mepepucyiite akpaH. LenkHute no Close.

7. WenkHuTe no nuktorpamme Insert a Datum Plane. LWenkHuTte no Offset. BbibepnTe onopHbIn aneMeHT
SIDE.

8. lWenkHute no Enter Value. Beegute [-5].

9. Uenkavite no Done, noka He gongete o meHio ASSEMBLY.

] 5
A

\\H / H\I\
\ /* =
H'“'»ﬁ ™S \'“xé 1:

PucyHok 14: Hosasa OnopHas Nnockoctb ans 3epkansHoro OTobpaxeHns

3apava 2. Co3gaTtb HOBYIO AeTarb C NEBbIM LLAPHMPOM.

1. WenkHnte no Component > Create > Part > Mirror.

2. Beegute [LEFT_KNUCKLE]. Beibepute OK.

3. Wenknute no Copy B auanorosom okHe. Beibepnte RIGHT _KNUCKLE.PRT.
4. Boibepute DTM5 B RIGHT_KNUCKLE.PRT. WenkHuTte no OK.
MpumeyaHue:

OnopHble 3nemMeHTbl YPOBHS COOPKU HE MCNOMb3YIOTCS, MOTOMY YTO MPU 3TOM CO34aeTCs 3aBUCUMOCTb
YpPOBHs1 C60OpkU. Tak Kak MCNoNb3yeTCs ONOPHbIN 3NIEMEHT B MCXOOHOW AeTanu, Tenepb MOXHO yaanutb
davin cbopku.
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PucyHok 15: 3epkanbHas Jetarns

5. Coxpanute LEFT_KNUCKLE.PRT. WenkHuTe no & | Beegute [LEFT_KNUCKLE] BMecTo nmenu
cbopku.

6. He coxpaHnsaiite cbopky. CoTpute ee U3 ceccum.

YIIPAXXHEHUE 2: 3ameHa lMoeepxHocmu

3apava 1. Co3gatb NOBEPXHOCTb NPOTArMBaHUA Ans onpegeneHns TpebyeMoro KoHTypa Ans pyrneBoro
Koneca.

1. OTkpoiite ST_WHEEL_MAST_MODEL.PRT.

2. CospaviTe anemeHT noBepxHOCcTU npotsaruBanHus. LenkHnte no Sketch Traj. Ykaxnte FRONT B kauecTBe
3CKW3HON nniockocTn Tpaektopmm n TOP B kayecTBe BEPXHEN rOPU3OHTaNIbHON NPUBS3KU.

3. Hapwucywite gyry B kayecTBe TpaeKkTopuu, Kak NokasaHo Ha CNeaytoLleM PUCYHKE.
MpumeyaHue:

[Ba crieqytoLLmMX PUCYHKA NOKasblBalOT (aKTUYECKYIO TBEPAOTENbHYI0 FEOMETPUIO B LIENSAX ACHOCTHU.

QoeesA AHHKA, SOEM &

WEHHTA © ONopHOI
nnockocTers SI0E /7 Thoan

[ ROWT H
mﬁf—’_ﬂ_ \‘L@I}E .....
S [F
- 10.00 o

PucyHok 16: Tpaektopusa ans lNosepxHocTu NpoTarnBaHus
4. lNocne 3aBepLUeHNs TpaekTopuu, wernkHuTe no Open Ends > Done.

5. Hapucyite nonepeyHoe ceyeHne, nokasaHHOE Ha crneayoLwwemM puUCcyHKe.

-173 -



=7) PTC

Pro/ENGINEER 2001 Yany6nenHsiii Kypc

B odn

i
; i

PucyHok 17: Ceuenne ans NosepxHocTu MNpoTarusaHus
6. LLenkHute no nuktorpamme Done Check u wenkHmute no OK B AManoroBoM OKHE anemMeHTa ans co3gaHust
nosepxHocTu. LenkHnte no Done/Return. Bbi3oBuTe BMUA MO YMOMYaHUIO.

B epxHAA MNockSA
MOESpHHOCT B

PucyHok 18: 3aBepLueHHasd [NloBepxHOCTb
3apgava 2. 3aMeHUTb CYLLLECTBYHOLLYIO MIIOCKYH NOBEPXHOCTb HA HOBYHO XYOOXECTBEHHYIO MOBEPXHOCTb.
1. Wenknute no Create > Tweak > Replace.
2. BbibepuTe NNockKyto BEPXHIOK MOBEPXHOCTb LiEHTPa pyneBoro Koreca.
3. BbibepuTe TOMNbKO YTO CO34aHHYH HOBYIO NOBEPXHOCTb.
4. WenkHute no OK ans 3ameHbl NOBEPXHOCTU.

5. CoxpaHuTe Moaernb U 3aKpoWTEe OKHO.
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PucyHok 19: 3ameHeHHas NoBepxHOCTb

YIPA>XXHEHUE 3: CozdaHue QnemeHmoe C60pKu

PucyHok 20: C6opka SHELL.ASM co CnnariHoBbIM Beipesom
3apaya 1. BbizBatb c60pKy 060M04KM 1 NOMYYUTb MHOPMALIMIO MO HEN.
1. OTtkponte SHELL.ASM

2. Wenknute no Info > Bill of Materials. BoibepuTte Top Level > OK > Screen. Mogenb cocTtonT us Tpex
komnoHeHToB. LWenkHnuTe no Close ans 3akpbitna OkHa.

3. BakpacbTe cHopky.

4. Wenknute no Info > Feature. Buibepute cnnanHoBbIN Bbipe3. ATOT Bbipe3 Obin caenaH B pexume
C6opku, Kak arnemMeHT cbopku.

3apava 2. Obpatute BHUMaHWe, YTO reMeHT cObopku nepecekaeT BHELLHUIA KOXYX. I3mMeHUTe nepeceyeHne
3MEeMEHTOB, YTOObI BKIMIOUYNTL BHYTPEHHUIA KOXKYX.

1. WenkHute no Feature > Redefine. BbibepuTe cnnainHoBbIN BbIPES.
2. WenkHuTe no Intsct Parts > Define.
3. Wenknute no Sel By Menu. Buibepute SHELL_INNER.PRT.

4. Uenknute no Select n Done /Sel. OctaBbTe yposeHb BUANMOCTU 6e3 nsmereHus. LenkHute no OK > OK
Ansi 3aBepLUeHust.

5. BbinonHuTe nepepucoBKy Arnsi NpocMoTpa pesyrnbTaTtoB. CHOBa 3akpacbTe cOopKy 1 npoBepbTe, YTOObI
BbIpe3 npoxoamn yepes obe 000noYKM.
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PucyHok 21: SnemeHT COopku

3apava 3. YpoBeHb BUOUMOCTM Bbipe3a COOpKM YCTaHOBIIEH B BbICLLMIA YPOBEHb. [1poBepbTe 37O,
ocmaTpvBas geTtanv MHanBuAyanbHo.

1. OTtkponte SHELL_OUTER.PRT. O6paTtute BHMMaHWe, 4YTO BbIpe3 He BUAMM B pexxume COopku.
2. 3akpownte okHo SHELL OUTER.PRT. LenkHuTte no Close B Beinagatoem meHio Window.
3. WenkHnTe no Activate B BoinagaroLLeM MeH0 ang Bo3spaTa B COOpky.

4. Haxopgsack B pexxume B Coopku, nonpobynte godaeute anemeHTt K SHELL OUTER.PRT. LenkHute no
Modify > Mod Part. Bei6epute SHELL_OUTER.PRT. Cnctema 3anpocut NoaTBEPXAEHUS] BDEMEHHOTO
yaaneHus anemeHTta coopku. LWenkHute no Confirm.

5. WenkHute no Done B meHto MODIFY PART. 3nemeHT cbopku Bo3BpaLlaeTcs.
3apava 4. CgenaTb anemMeHT cOOpk/ BUAMMbIM Ha YpoBHe [eTanu.

1. Wenknute no Feature > Redefine. Bbibepute Bhipes. LenkHute no Intsct Parts > Define u asaxapl
wenkHuTe No Remove ansa yaaneHuns obenx mogenen n3 cnncka nepecekaembliX KOMMNOHEHTOB.

2. BbibepuTe Part Level B Bbinagatowiem meHio Level.

3. Buibepute SHELL OUTER.PRT n SHELL INNER.PRT. LenkHute no OK > OK gns 3aBepLueHus
aremMeHTa.

4. Otkponte, SHELL_INNER.PRT. JomkeH nosButbcs anemeHT cbopku. Otkporite SHELL OUTER.PRT.
MosiBnsieTcs eLle oanH anemMeHT cOOpKU.

5. 3akpownTe OkHa AeTanu u NoOBTOPHO aKTUBMPYNTE COOPKY.

—
bbb, @
i'n|u1i1"

NTVETTR

PucyHok 22: MNMpumep OnemeHTta CH60pku

6. [HeobsisamernbHo] Co3fnaniTe Bbipe3 cOOpKK, kak NokazaHo B NpeablayLLeM PUCYHKE.

7. CoxpaHuTe cOopKy 1 COTpUTE ee U3 onepaTMBHON NamATK.

YINPAXHEHUE 4: Co3daHue Tabnuy Maccuea

3apgava 1. Co3gatb paameprm MaccuB BeyLlero otBepcTud, NCNoJib3yAa npupalleHna angd ynpasieHus
MaccuBoM.

1. NepenagnTe B padounin katanor PATTERNS COPY.
2. OTkpoiite BRAKE_DISK_VENTED.PRT.

3. WenkHuTte no Feature > Pattern; BbiGepnte anemeHT ManeHbLKoro oTBEPCTUS.
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4. Wenknute no ldentical > Done.

5. Beibepute yrnosoi pasmep 20.0. Beegute [5]. Buibepute paguyc 2.000; Beegute [0.5].

EenonHMT e Npup =
WEHKE yTRa Eo
ETOpOM Hanp =E-

NEHKK

Bt NonHWTE NpHp =
LWEH e 3TOTD Pz e
pa E MEpEOM HINPaE-
AEHEM

PucyHok 23: Pasmepbl MaccuBa OTBepcTus
6. LLlenkHnte no Done ; BBeauTe [4] B KA4eCTBE YMCNa BXOXAEHUN.
7. Boibepute yrnoson pasmep 20.0; seeguTte [30].
8. WenkHuTte no Done ; BBeauTe [12] B KayecTBe Yncna BXOXKOEHWN.

3apava 2. VIaMeHnTb MaccuB OTBEPCTUI Ha TabnnyHbIN 1 OTpeaakTMpoBaTb Tabnvuy onsd yaaneHus
AOMNOSHNUTENBHBLIX OTBEPCTUI.

PucyHok 24: lameHeHHbI MaccuB OTBepcTuin
1. WenkHute no Redefine; BbIGepnTe ogHO U3 OTBEPCTUIA.

2. lWenkHuTe no kHonke Pattern B guanoroBom okHe oTBepcTuin. Beibepute To Table.

3. YkaxuTe nma maccusa. Beegute [holes1]. Cuctema gomkHa coobwmtb 0 co3gaHmm Tabnuusl Maccmea
HOLES1.

4. lLlenknuTte no Done /Return > .
5. WenkHute no Done > Modify > Patter Table.
6. Beibepute Tabnmuy maccusa HOLES1 n3 guanorosoro okHa TABLES. LWenkHuTe no Actions > Edit.

7. NoagceeTtute cTpokn otBepcTun (idx =8-15, 24-31, 40-47) .LWWenkHute no Edit > Delete ona ynanexus
CTpPOK.

Coser:

He cnenyet nepeHymepoBbiBaTb KOJTOHKY idx ons noac4yeTta yOaneHHbIX OTBepCTMVI. Homepa MNHOEeKCoB
BXOXAEHWUIN OOIMKHbI ObITb YHUKarnbHbIMU, HO OHU HE ob6s3aTenbHO 6y}J,YT nocnegoBaTesibHbIMU.
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8. Boingute 13 pegaktop. LenkHmute no OK n Regenerate.

3apava 3. BkntounTb OTBEPCTUS B TBEPAOTENBHYIO MOAENb TOPMO3HOIo Aucka. B cooteeTcTBUM C
Ha3Ha4YeHVeMm KOHCTPYKLMM, OH JOMMKEH UMETb TOT K€ MacCuB OTBEPCTUIA, YTO U BEHTUNMPYEMbIA Auck. [Ons
3TOro, coxpaHute Tabnuuy MaccuBa Ha >XeCTKUiA ONCK, YTOBbl cMcTema Morna npoYMTaTh ee B Apyryto
aetarnb.

1. WenkHute no Modify > Patter Table. Beibepute Tabnmuy maccuea HOLES1.

2. llenkHuTte no Actions > Write . Cuctema coxpaHsieT nHcdopmaumio B Tabnvue maccua ans
KoHdurypaumm HOLES1 Ha xecTkun guck (apyrast Tabnuua maccma ¢ umeHem HOLES2 yxxe cywecteyet
Ha »xecTkom aucke). LenkHuTte no OK.

3. CoxpaHunte mogernb.

3apava 4. Moandvkaumm KOHCTPYKL KM TpebyoT 0TBEPCTUIN pasnuyHon koHdurypaumn. [JobasbTte Apyryto
Tabnvuy mMaccrBa K anemMeHTy OTBEPCTUS, CHMTbIBasA €€ B AeTallb BEHTUIMPYEMOro AMCKa C KeCTKOro AMCKa.

1. Wenknute no Modify > Patter Table. Boibepute HOLES1 B granorosom okHe TABLES.

2. Cuutante cann HOLES2.PTB. LenkHuTte no Actions > Read. Bbibepute HOLES2.PTB. LLenkHute no
Open. Cuctema coobwuT 0 cozgaHmm Tabnuubl maccnsa HOLES2.

3. MNepekntounTe MaccmB Ha UCNOMb30BaHWE TOMbLKO YTO cyMTaHHoW Tabnuubl. Beibepute HOLES?2.
LWenkHuTte no Actions > Activate.

4. UWenknnte no Ok > Regenerate Ansg npocmMoTpa HOBOro Maccusa OTBEPCTUMN.
MpumeyaHue:

Mo>kHO ncnonb3oBaTb NMKTOrpaMmbl B ananorosom okHe TABLES ana BeinonHeHnsa gencTemi tuna
AkTnBM3MpoBaTb, [pountats, 3anucatb 1 1.4.

PucyHok 25: AnbTtepHaTuBHbIn Maccus OTBepcTun

3apauya 5. Vicnonb3oBaTb Tabnuubl MaccvBa Ans Apyrov Mogenu. YnpaensiTe CyLLecTBYHOLWUMU
OTBEPCTUSIMU B TBEPAOTENLHOM AeTanu aucka.

1. OTtkponte BRAKE_DISK_SOLID.PRT.
2. WenkHute no Feature > Pattern. Boibepute otBepcTtue. WWenkHuTe Identical > Done.

3. WenkHuTe no Table. Beibepute yrnoson pasmep 20.0; 3aTem Bbibepute koopauHaty paguyca 2.000.
LLlenkHute no Done. Cuctema Tenepb NepeyvmcrnseT 371 ABa pa3mepa B Tabnuue.

MpumeyaHue:

BaxHo BbIbpaTh 3TM pa3Mepbl B MpaBUIbHOM NOPsSAKe, MOTOMY YTO NOCNeAoBaTeNnbHOCTL Bbibopa
onpegenseT Nopsgok KONoHoK B Tabnuue. Heobxogumo cobntogate NopsAoK KONOHOK B Tabnvue maccuea,
KOTOpasi COXpaHSeTCs Ha XXeCTKOM AUCKE.

4. WenkHute no Read. Bbibepute HOLES1. MoBTOpUTE 3Ty Npoueaypy Ansa tabnuvusl maccnsa HOLES2.
Celvyac B getanb cunTaHbl ABe Tabnuubl Maccuea.

5. WenkHute no Switch. Beibepute HOLES2. WenkHnte no Done > Done.

-178 -



w)prc
' Pro/ENGINEER 2001 Yany6neHHsiii Kypc

6. CoxpaHuTe 06e Modenun 1 CoTpUTe UX U3 onepaTUBHOW NamsTu.

YINPAXXHEHUE 5: KonupoeaHue KomnoHenmoe e Pexxume C60opku

3apava 1. CobpaTb nepByto raviky ¢ BedyLLMM OTBEPCTMEM; 3aTeM CO34aTb CChINIOYHbIA MacCuB APYrUX raekx.
1. OtkpownTte dann coopkn WHEEL.ASM.

2. WenkHnte no Component > Assemble. Boibepnte LUG_NUT.PRT.

3. Boibepute Mate 13 Boinagatoiiero meHto CONSTRAINTS TYPE. CTbIKynTe KOHUYECKYIO NOBEPXHOCTL Ha
ravke ¢ KOHM4YeCKOWM MOBEPXHOCTBIO BHYTPU OTBEPCTUS. OTO NMOJTHOCTBIO ONpeaenseT pa3meLleHme.
LWenkHute no OK ons 3aBepLueHus.

CocTEEKOEaTE
EOHHMHYeCKEHE
MOESPHO CT

PucyHok 26: Mpusaskn ana Coopkn Manku
4. WenkHute no Pattern B Component menu . BeibepuTe lug nut.
5. WenkHuTte no Ref Pattern > Done.

6. CoxpaHute mogenb u coTpuTte BCo cOopky n3 namaTtu. Micnonb3ynte nuktorpammy Select All, 4Tobbl
CTepeTb BCE KOMMOHEHTHI.

Pe3ome

B aTon rnase Bbl y3nanu:

*  yTO HeoBXOAMMO yCcTaHaBnMBaTb BHeLlHWe nNpuBa3kn (external references) npu cnnsHum getanen,
CO3[aHu1 3NeMeHTOB AeTanu B pexvnmMe cbopku, 3epkarnbHOM oTobpaKeHUn af1eMeHTOB YPOBHS
netanewn un coopok. Vicnoneayinte Design Manager ons ynpaeneHus onpeaeneHnemM npuBsa3ok.

. Kak BbI3BaTb pa3nn4yHble YpOBHU B CGOpKy. Kak cospatb XyAooXXeCTBeHHYH NoBEpPXHOCTb.

* Y70 MOXHO co3faTb OQUHOYHYIO AeTanb U3 reOMEeTPUU NOBEPXHOCTU, NPEACTaBNSIOLLEN
OKOHYaTesnbHyo cOopky. 3aTem, MCcnonb3oBaTh 3Ty AeTalb ANs OTAENbHbLIX KOMMOHEHTOB,
obecrneunBasi, Takum 06pasom, TOUHYHO CTHIKOBKY.

. Paanununsa mMexay TnnaMmm MacCmMBoB U Ha3Ha4YeHne nx NCnoJyib30BaHUA.
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« Kak cosgatb NpoCcTOM MaccuB B ABYX HanpaBeHMUsIX.
e Kak cosgaTb Tabnuuy maccuea.

»  Kak akcrnopTupoBaTh MHopMaLMio O MaccuBe ¥ UMNOPTMPOBaTb €€ B APYry0 MoAerb Ans
3KOHOMUM BPEMEHW.

. Kak pPa3MHOXaTb KOMMOHEHTbI B peXnmMme C60pKI/I.
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naBsa 7

JlokanbHble pynnbl n

NMonb3oBaTtenbCKue dnemMeHTbl

B amol anaee Bbi usy4yume, Kak ucrnosib308ams JloKaJibHbie 2pynbl Osis1 ynopsido4yueaHusi Moderiu.
Takxe usyyume, kak cozdagamsp U UcCrosib308amb 6ubruomeku yacmo ucnosib3yemMol 2eomMempuu,
onpedernsis nosb3oeamesibckue anemeHimsi (UDFs).

LUenn
lMocne 3aBepLueHns 3ToK rnaebl, Bbl cmoxeTe:
e cO3gaBaTb U yNpaBnsATb fokanbHbIMU rpynnamMu.
e [loBTOpPHO UCNONb30BaTh JAHHbIE.
» PaboTtaTb C HECKONMLKMMN 3NeMEHTaMK Tak, Kak ecriv Obl OHM NpeaCcTaBNSAnN OAMH 3IIEMEHT.
e PaspblBaTb 3aBUCUMOCTM MEXAY dNeMeHTamu B rpynne.

e CospgaBaTb 1 pasmMelatb nonb3oparenbckne anemeHTol (UDF).

BBeneHue B JlokanbHble Npynnbi

prnna - Ha6op 3yIEMEHTOB B npepenax getann nimn Ha6op KOMMNOHEHTOB B c6opKe, KOTOpbIEe BeAyT cebs kak
oTaenbHbI 00beKT. JlokanbHast prnna — rpynna, cosaHHad B npegenax moaenn.

JlokanebHas Npynna:
*  SBMAETCH YacTblo MOAENU, B KOTOPOW OHa Obina co3gaHa.
e He MoxeT ObITb NepeHeceHa B APYryto Mogerb.

e Otobpaxaetcs B [lepeBe Mogenu kak O4UHOYHBIN 3NIEMEHT C NOACTPYKTYPOW.

Hq LOCAL_GROUP.PRT [E. LOCAL_GROUP.FRT)

& ol & DOTH
| & D2 & OTHZ
|5 CTS & OTH
| Protnazion id ¥ £ 3 Prodrusion id 7
| & Frofusion id 28 & Group BOES
| & Hole 647

Y |+ Draftid 67

PucyHok 1: Jepeso Mogenu [o n Nocne CosgaHus JlokansHow [Mpynnbl

YnpaeneHue pynnamu

B nokanbHomn rpynne MOXHO BbIMOJTHATb pa3finyHble OEenCTBuA Tuna nogasneHns, CTupaHmna nnm
nepeynopago4nBaHnA. I'IpM 3TOM rpynna seget cebs kak oTAenbHbIA 3IEMEHT.
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MoxxHo Takxe:
e co3gaBaTb M OTMEHATb MacCuB rpynmbi.
e PasrpynnupoBbiBaTh rpynmny.

. Pa3prBaTb 3aBMCUMOCTH, CyLLeCTBYOLME MexXay dneMeHTaMn.

PasmHoOXeHue dnemMmeHTOB

CprI'II'WIpOBaHHbIe 3NeMeHTbl MOryT UCnosb3oBaTb T€ XXe MaCcCUBbI, YTO U Apyrne CtaHOapTHbIe 3J1IEMEHThI.
I'Ip|/| Pa3MHOXeHNUN, MOXXHO 00beauHsATL BCe pa3mMepbl BCEX INIEMEHTOB B rpynne.

@
3BO%55
: Eﬂsss
Y

PucyHok 2; PasamHoxeHwue [pynnbl

B maccuBax nokanbHbIX rpynn MOXHO Co3jaBaTb HEKOTOPbIE KOHCbVIpraLI,I/II/I, KOTOpble HEBO3MOXHO
Cco34aBaTb B CCbIJTIOYHbIX MaccuBax, Kak noka3aHo Ha crnefyrouemMm pucyHke.

Henk A cozgate .
CoE N OHHE F M 3ccHE i
YVEAOHS, HO MO%HO
COZAATE MACCHE FPYMME| a

\

PucyHok 3: CcbinoyHbii Maccus

MoxHo pa3butb Maccus rpynnel "0OTMEHOM MaccmBa" Ha MHAMBUAYarbHbIE FPYNMbl C X COBCTBEHHLIMU
pasMmepamu, KOTOpble 3aTeM MOXHO U3MEHATb UNW YAanNATb MHANBMAYANbHO.

PucyHok 4: Pasbutbie Npynnbl
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PasrpynnupoBka

MoxkHo pasbvBaTb rpynny Ha MHAUBKUAYarNbHbIE 3NIEMEHTbI, YTOObI MOXHO Bbifio paboTaTh C KaXKabIM U3 HUX
Mo OTAENbHOCTY.

[F2 TOCAL GRCUPPAT|

| & DTl
| & DT
| & DT3
|« Frotruzian id 7

q— Group BQ&S
g—< Group BQES
q—& Group BOSS
b [Ehoup BOSS
"L, —- Frofruzlan i 105
L Drafid 107

e T e T e I i

PucyHok 5: Pasrpynnuposka OgHou 'pynnbl

PaspbiB 3aBucumocTten

I'Ipvl cosaHunu rpynnbl, CACTEMaA CO34aeT 3aBUCUMOCTb Mexay NCXoLHOM rpynn0|7| N Konmen nnn MaccmMBom
rpynnbl.

Mpu pa3bueke maccmBa (unpattern) unu pasrpynnmMpoBKe rpynnbl, OHa NPOAOIHKAET COXPaHATb 3aBNCMMOCTb
Ha ypoBHe anemMeHToB. cnonb3yst Modify > Make Indep, MoxHO pa3opBaTb 3Ty 3aBUCUMOCTb.

2
&

PucyHok 6: Boicota OgHown pynnel Coenana Hesasucumonm

Monb3oBaTenbCcKkue ANemMeHTbl

OnpedeneHue

UDF - rpynnbl anemMeHToB, MPUBSA30K, 1 pa3mMepoB, KOTOPbIE MOTYT ObITb COXpaHeHbl AN nocneayLwero
ucnonb3oBaHus B mogensix. UDF akoHOMSIT Bpemsl U CuIbl NyTeM co3faHns bubnmnoTek obLen reomeTpuun.
CnepytoLmit pucyHok nokasbiBaetT UDF, KoTopble MOryT MCMOMb30BaTbCA MHOMOKpaTHO.
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1. UnnrHApHHeckos
Eb W SENHEZHH .

2. PeGpo.

2. KonmaAa pebpa.

4, CoocHOE OTESRETHME,

PucyHok 7: l'eomeTpusa Pe3bboBoii BobbiLku

Co3daHue UDF

Insa cos3panna UDF, BbINONHUTE reoOMeTpuio Mogenu, KoTopyto TpebyeTcs coxpaHuTb U, 3aTeM, onpegenute
UDF B cOOTBETCTBMM CO CNeayoLLMMu1 LLaraMmu:

1. Haynute ¢ OnpepeneHus n YkasaHust Mecta XpaHeHust

Ha atoi ctagum, onpegenute, Tpebyetca nu coxpaHsatb UDF, kak OguHoyvHbIM (Stand Alone)
anemeHT unn 3aBucumbin (Subordinate) anemeHT.

2. CoxpaHute CcbinoyHble detanu.

Mpwn cosgaHumn ognHoyHoro UDF, MOXXHO COXpaHATb CCbINIOYHYIO AeTarb A5 NocreayroLlero
ucnonb3oBaHus. Cuctema co3gaeT KONuto TekyLLlen aetanu n HasHadaeT e umsa UDFname_GP.PRT.

Mpun coxpaHeHun UDF, kak 3aBUCUMOrO 3rieMeHTa, TeKyllasi MOAenb aBTOMaTU4YeCKM CTaHOBUTCS
CCbINOYHOW AeTanblo.

3. MpwuceonTe nmsa rpynne

Korga cuctema coxpaHsieT chann, oHa gobaenseT pacwupenue cdanna .gph. UDF gomkeH nmetb
KOppeKTHoe nmMs daiina, yH1karnbHOe U onncaTesibHoe.

4. Bblbepute anemMeHThbl.
Ucnone3ynte Query Sel nnn lepeso Moagenu anst Bbi6opa anemeHToB mogenu, Brrtodaembix B UDF.

5. Cospaiite 3anpocbl BHewHnx Mpuesa3ok

Takne nonb3oBaTeNbCKNE 3anpockl MOMOratoT BblOMpaTh COOTBETCTBYIOLLME NPUBA3KN NPU pa3MeLLeHNN
UDF B HOBOW Mmogenu.
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Eokoean
MNAOCKOCT B

MnockocTe
paEmM SLLLEHKA

NepeaHAA
MADCKEOCT E

PucyHok 8: BHelwwHue Ccbinku gns Pe3bboBon BoObiLkm

6. Onpegenute NepemeHHble Pasmepbl 1 AnemMeHTbI
Mpu BbIGope anemeHToB UDF, MOXHO AenaTb crnepyoLlee:

« CpenaTb HEKOTOpPbIE UK BCe yNpaBnstoLne pasMmepbl nepeMeHHbIMU.

e YBenuuutb rubkoctb UDF, cosgaBasi nepemMeHHbIe 31EMEHTDI.

e OnpegenuTb 3anpochbl 1 norndeckne opmMysTMpOBKN.

¢ CospgaTb npegonpeaeneHHble pasHosnagHoct UDF.
7. 3aBepmte OnpegeneHune

* [locne onpegenexus Bcex anemeHToB UDF, moxHo wenkHyTb no OK B AnanoroBom okHe Ans
aBToMaTtumyeckoro coxpaHeHus UDF 1 ccbinoyHbIx geTanemn Ha xxectkom gucke. Cuctema
HasHavyaeT UDF nma UDFname.gph.

Pa3smewieHue UDF

Mpwn pasmeweHnn UDF B HoBOW Mogenu, cuctema cosgaeT B HOBOWM MOAENU rpynny, coaepXxaLlyto
anemeHTbl UDF.

PucyHok 9: Hoas [detans Hyxpagaetca B Pesb6oBor BobbiLlke
®ann UDF MoxHO pa3melLaTb, UCNOoMb3ya cneytoLlme waru:

1. BoibepuTte ynpasnstowime onummn ans KOHTpons reomeTpumn. [ing ynpaesneHmsa reomeTpuen nocne
pasMeLLeHns, MOXXHO onpeaenuTb ee kak Hesasucumyto nnu UDF-ynpasnsiemyto.

2. BbI30BUTE CChINOYHYO AeTanb, 4Tobbl noMoudb npu pasmeweHnn UDF, ecnvn Heobxogmmo.
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3. BeeaunTe 3Ha4yeHus ons nobbix co3gaHHbIX nepemMeHHbIX pasmMmepoB U BbI6epMTe NPUBA3KN A4
pa3mMeLLeHNA.

MnockocTe
P S EHMA

N

1

\Eﬁ ST P
L '\ "h BokoEaA

™ ——J N MAOCKEOCT B

MNepegHAA
MNOCKOGTE

PucyHok 10: Buibop MNpuessok gna Pasmelwenuns UDF

4. Ykaxute otobpaxeHne NoCTosAHHbIX pa3mepoB, kak Normal, Read Only nnu Blank.

.-'-ﬂ----'_‘-'_ﬂ_'_ .Il::!
- f " N ::.}\

PucyHok 11: lNocTosiHHbIe Pasamepbl CKpbIThbI
5. Onpegenute nobble ONUNOHANbHbIE 3NIEMEHTHI.
6. 3akoHuUMTE pasmeLLeHue.
Co3pnaHue UDF YpoBHsa COopku

|_|pl/l co3aHnn NoNnb3oBaTESIbCKUX 3JIEMEHTOB YPOBHA C60pOK, MOXHO co3aaBaTb rpynnbl KOMMNOHEHTOB U
pa3mMellaTtb UX Kak oTaelbHble 0bObeKThI.

Na6opaTtopHbIn MNMpakTUKym

Uenb

B amom npakmukyme, Bbl co3dadume u Hay4umecsh ynpaensamsb /10KanbHoU 2pynnol. Takxe 6ydym
€030aHbl U UcnoJsib308aHbl KOMIMTOHEeHMbI o6uieli 6ubnuomeku, useecmubie kak UDF.

- 186 -



w)prc
Pro/ENGINEER 2001 Yany6neHHsiii Kypc

MeTon

B YnpaxHeHuu 1, Bbl ncnonbayete nokanbHble rpynmbl AN CO34aHUsi MaccuBa BEHTUNMPYEMbIX AUCKOB NSt
TOPMO30B kapTa. MHoroumMcneHHble aneMeHTbl 6yayT obpabaTbiBaTbCs, kak OyaTo 3TO OAMH SMEMEHT 1
OyneT pasopBaHa 3aBUCMMOCTb 3/IEMEHTOB B rpynne.

B YnpaxHeHnun 2, Bbl cHavana nayunte npoueaypy cos3gaHusa UDF. 3atem, Bel pasmectute UDF B
pasnuyHbIX Modensx.

B YnpaxHeHuu 3, Bl cozgagute UDF 13 wnvueBoro okoH4YaHus Bana.
B YnpaxHeHuu 4, Bbl pasmecTtute wnuuesoe okoH4aHme UDF Ha koHue Bana.

B YnpaxHeHumn 5, Bbl no6asute UDF k cTtynuue.

YINPA>XHEHUE 1: Co30aHue JlokanbHbix pynn

3apava 1. BbizoBuTe getanb v BOCCTAHOBUTE NOAABIEHHYIO reOMETPUIO.
1. B nanke PATTERNS_COPY otkpoite BRAKE_DISK_VENTED.PRT.
2. WenkHuTte no Feature > Resume > Last Set > Done > Done.

3. WenkHuTe no Utilities > Model Player.

P W oddlel Plaper

I‘ | " I .l ’ I Hl [ Regenerate fealures

[ Dizplay each foalurs
| |

Ll | B0 [HOLE)
Featt[10 | 10

Featinfa | GemriChest | FieMocel |

[Her I Firizh

PucyHok 12: inanorosoe OkHo MODEL PLAYER

4. I'Ip0|7|,qv|Te no aTanam co3gaHune reomeTpun Mmoagenu n onpegennte, Kak Obina NOCTpoOeHa aeTalb.

5. O6paTnTe BHMMaHWe, YTO FeOMETPUSI JIONATKN COCTOUT U3 YEThIPEX SNIEMEHTOB: BblAaBMBAHME, BbIPE3 U1
[iBa 3MieMeHTa CKpYrheHus.

PucyHok 13: l'eomeTtpus Jlonatkm

3apava 2. Co3gaTtb NOKanbHyo rpynmny, Cogepallyto YeTbipe aremMeHTa.
1. Wenknute no Feature > Group > Local Group.

2. HazosuTte nokansHyto rpynny [blade].
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3. OI'Ipe,EI,eJ'II/ITb ANeMeHTbl 1A BKITIoYeHUA B rpynny. Bbl6epMTe BblAaBriMBaHMe rnonaTtkn, afieMeHT Bblpe3a,
1 OBa 3rieMeHTa CKpyrneHumsa B ,D,epeBe Mogenw.

4. WenkHute no Done B meHio SELECT FEAT.

3apava 3. CkonvpoBaTb rpynny pagmanbHO Nno AUCKY.

1. WenkHute no Group > Pattern.

2. Buibepute N'pynny BLADE B [lepeBe Mogenu. OToGpakatoTcs Bce pasMmepbl 4S5 rpynnbl.

3. YKaxunTe ynpasnsioLlime pasmepbl ang maccuea. Beibepute yron 30°, kak Noka3aHO Ha creytoLem
PUCYHKE.

PucyHok 14: Pasmep Maccusa
4. BeeguTe [30], Kak npupalleHne ansa aToro pasmepa.
5. WenkHuTe no Done B meHo EXIT.
6. Beeaute [12], B Ka4ecTBe KONNYECTBA BXOXAEHWIA.

7. 3aBepumte maccu. LenkHute no Done B meHo EXIT.

PucyHok 15: 3akoHueHHbI Maccus JlonaTtok

YINPAXKHEHUE 2: Ucnonb3oeaHue Onyul pynnbi
3apayva 1. OTKpbITb MOAENb M CO34aTb MacCuB rpynnbl.
1. Otkponte LOCAL_GROUP.PRT.

-188 -



&y prc
Pro/ENGINEER 2001 Yeny6neHHsiii Kypc

[ LOCAL GROUP.PAT
/7 RIGHT

i TOP

-/ FRONT

e PRT_CSYS_DEF
g7 BASE

-5 Protrugionid 65
e Dt id 93

-ff Holeid 154
<o |nsert Here

PucyHok 16: VicxogHas Mopenb

2. Wenknute no Feature > Group > Local Group v eeegute [volcano].

3. BeibepuTe BbijaBnuBaHue, ykrnoH n oteepctue B epese Mogenu. WenkHuTe no E > H ObpaTtute
BHMMaHWe Ha BeTBb rpynnel B [lepese Mogenn.

@ LOCAL_GROUF.FART
/7 RIGHT

7 TOP

7 FRONT

& PRT_CSYS_DEF
g BASE

E-F§ Group YOLCAND
e Pratrugion id 66
= Diraft id 93
“ff Haleid 154

- wp |ngert Here

B s —— |

PucyHok 17: Betsb ['pynnel B epese Mogenu
4. Haxopgsacb B meHio GROUP, wenkHuTe no Pattern v wenkHuTe B npegenax rpynnel.

5. Bbibepute pasmep A4ns NpUpaLLeH1s B NepBoM HarnpasneHu, kak NoKasaHo Ha CreaytoLeM pUCyHKe.

PucyHok 18: Paamep ans MNpupalueHus B Nepsom HanpaeneHun
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6. Beegute [3.0], wenkHute no Done u BBegute [3].

7. Bbibepute pa3Mep Ans nNpypalleHns BO BTOPOM HamnpaBrieHUn, Kak NokasaHo Ha CreayloweM pUCcyHKe

PucyHok 19: HanpaeneHnue lNMpupaweHnsi Bo Bropom Hanpaenenun

8. Beegute [5.0], wenkHute no Done v BBeauTe [2].

PucyHok 20: Co3gaHHbIn Maccus

3apaua 2. Co3gatb CCbINIOYHbIA MACCyB rpynnbl.

1. BoiGepute KpOMKY 1 LLENKHUTE MO E > Round Edges.

PucyHok 21: CkpyrneHune Kpomok

2. MpoTtsHuTte pagnyc npnbnuautensHo 0.20.

3. BbibepuTe ckpyrneHune 1 WenkH1Te no B > Pattern.

3apava 3. Nccneposath onumio pa3bmBku maccuBa.
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1. BoibepuTe rpynny v WenkH1Te no E > Modify

2. VI3ameHnTEe KONM4YecTBO MO BeEpTMKaNuM Ha 1 1 BbINOTHATE pereHepaumio.
3. BepHuTte konu4ecTBo Hasag B 4.

4. NameHnTe yron yknoHa Ha 13.0 n BbINOMHUTE pereHepaumio.

5. MameHuTe yron yknona Hasag B 7.0.

6. NameHnTe pasmep, NokasaHHbIA HUXe, Ha 3.0 1 BbINOMTHUTE pereHepaumio.

PucyHok 22: VIameHeHHble Pasmepbl

7. 'ameHunTe pa3mep obpatHo Ha 5.0.

8. OGpaTVITe BHMMaHMe, 4YTO B npouecce npeabiaywmnx N3MEHEHWI, KOMMOHEHTbI rpynnbl 06pa6aTbIBaJ'IMCb,
KaK BXOXXOeHNA MaccuBa.

9. WenkHuTte no Feature > Group > Unpattern n BoiGepute nobyto rpynny. Npoytute 3anpoc.

3apava 4. cnonb3ysi M3y4eHHble METOALI, BbINONHUTE nepecTtpoerue. (Moackaska: ncnonb3dynte Ungroup,
Del Pattern n nostopHo cosgante Maccus pynnbl)
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b-Ipe PRT_CSTS_DEF

i EASE

&1 Fattem [VOLCAND)

| E-ER GoupWOLCANO
e Frobnusionid 55

Lg Dialtid 33

g% Heleid 154

©L T Rewrdid 1972
EEQ? Group CORED _GROUF

| SR Guup CORED_EROUF_T

| F-5¥ Goup CORED_GROUF_Z
- 5§ Group COPED _GROUF_Z

| @ 5§ Grup COPED_GROUF 4

:---I' Irenl Heg

PucyHok 23: BocctaHoBneHne Mogenu

1. WenkHute no Feature > Group > Unpattern v BoiGepuTe nobyto rpynny.

2. lLenkHuTe no H > E W NpoyTUTE COODLLEHME.

3. MlameHuUTe pa3Mep BblOaBnNMBaHUsA, Kak NMoKasaHo Ha crieqylolem pUcyHKe, 3aTem BbIMonHUTe
pereHepauuio.

PucyHok 24: lameHeHne Pa3mvepoB
4. O6paTnTe BHUMAHMWE, KaK NONIoXXeHNE KOMMOHEHTOB rpynbl MOXET ObITb UBMEHEHO UHAMBUAYAIBHO.

5. NameHuTe paanyc CKpyrreHus, Kak noka3aHo Ha crnefyrouemM pUcyHKe, 3aTteM BbINOJTHUTE pereHepauuio.
OGpaTVITe BHMUMaHME, 4YTO NUSMEHEHNE BO3D,el7ICTByeT Ha BCe rpynnbl.

PucyHok 25: MiameHeHne Paguyca

6. WenkHuTe no Feature > Delete 1 BbiGepnTe OTBEPCTUE, KAk MOKA3aHO Ha CrieytoLeM PUCYHKeE.
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PucyHok 26: YganeHne OnemeHTta OTBEpPCTMSA

7. WenkHuTe no H > E O6paTtnTe BHUMaHWe, Y4TO yoaneHve arnemMeHTa yaanvro BCo rpynny.
8. YpanuTe rpynny B BepxHeM nesom yriy, ucnonb3ya depeso Mogenw.

3apava 5. Nccneposatb onumm UnGroup.

1. WenkHute no Feature > Group > Ungroup. BuibepuTte rpynnbl, Kak NokasaHo Ha CreayoweM PUCYHKE.

LLenkHuTe no H > E

PucyHok 27: BeiGop Mpynn ans PasrpynnmMpoBku

2. Ypanute OTBEPCTUA N3 TOJTIbKO YTO Bbl6paHHbIX rpynn. O6paT|/|Te BHMMaHME, 4TO Tenepb MOXXHO yaandTb
M3 rpynn nHagmneuayanbHble 3NeMeHTbI.

3. IameHuTe 3HauyeHne pagnyca, Kak nokasaHo Ha crnefyrouiemM pucyHke, 3ateM BbINONHUTE pereHepauuto.

PucyHok 28: ViameHeHune 3HaveHusa Pagnyca

4. O6paTtTe BHMMaHWe, YTO 3HaYeHUs1 pa3Mepa BCe ellie CBs3aHbl nocre pasbuBku Maccuea u
pasrpynmnmpoBKu.
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3apauva 6. Viccnegosanue onumm Make Independent.

1. Wenknute no Modify > Make Indep > Dimension. Beibepute BblgaBnvMBaHue (He yKIoH), kak nokasaHo
Ha creyloLemM pUCYHKe.

PucyHok 29: Bribop BbigaBnuBaHus

2. BbibepuTte BbICOTHLIN pa3mep 2.0 u NnpoyTnTe COOOLLEHME.

3. Bbl6epVITe cneaywlwine asa BblaaBriMBaHUA 6e3 OTBepCTI/II7I N WeNKHNUTE no H > E > H .

4. A3ameHute BbICOTY 3TUX, paHee Bbl6paHHbIX BblaaBnueaHuin Ha 3.0 1 BbINOMHUTE pereHepauuio.

PucyHok 30: BeigaBnueaHus ¢ N3meHeHHo BeicoTon
5. ObpaTtuTe BHMMaHMe, YTO Tenepb BO3MOXHbI HE3aBUCMMble MOAUMMKALIMN SNIEMEHTOB.

6. CoxpaHnTe MOAENb N 3aKPONTE OKHO.

YINPAXXHEHUE 3: Co30aHue UDF
3apayua 1. Coszgatb UDF 13 WnnueBoro okoH4YaHusi Bana.
1. OTtkponte AXEL_END.PRT. NepergnTe B COOTBETCTBYIOLMIA pabounii KaTanor.

Coser:
[ns yeTkoro otobpaxeHus getanu, eeiknounte ueTa B Utilities > Environment.
2. WenkHute no Feature > UDF Library > Create.

3. Beegute [SPLINE_END] B kauecTBe Ha3BaHus.
4. WenkHnte no Subordinate > Done.

5. Bbibepute thacky, Maccue nasos 1 oteBepcTust B [lepese Moaenu, kak nokasaHo Ha Creaytowem pUCcyHKe.
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[ m<EL_EMD.FRT =
----- I~ SIDE

s TOP

----- 1 FROMT

o Protsion id 14
----- % Charnier d 1008
Tl P =tten [Slot)
----- [iWil Hole 1d 1333
* lneart Here

PucyHok 31: UDF 3nemeHThl, lNoacseyeHHble B [lepee Moaenu
6. LLlenkHnute no Done > Done/Return.

7. CosganTe 3anpoc Anst KaXgon CCbINKK, KOTopasi UCNosib3oBanach Npu co3fgaHua anemeHTa. [Anga nepeon
Kpomku, BBeauTe [end edgel].

8. Wenknute no Single > Done/Return v BBeanTe [main axis].
9. Beeaute [datum plane along axis] B kayecTBe 3anpoca s OnOpPHOM NIIOCKOCTH.

10. ins cnegytowen cebinku, wenkHute no Single > Done /Return. Beegute [end surface].

J L

Iy

PucyHok 32: 3anpocbl gns MNpusasok UDF
11. JobasbTe nocnegHun 3anpoc. Beeaute [cylindrical surface].

12. N3yumTe 3anpockl, ncnonedys onuun Next n Previous. Npu HeobxogumocTu ncnpasutb nodon ns
3anpocos, LernkHute no Type Prompt. Mocne ncnpaenenns 3anpoca wenkHute no Done/Return.

3apauva 2. Onpegenute Heobs3aTenbHble anemeHTol Ansg UDF, utobbl caenats nx 6onee rubkumm gns
nocneaytoLiero ncnonb3oBaHus. Caenante nepeMeHHom rnyouHy LWAMLOB 1 OTBEPCTUNA.

1. Wenknute no Var Dims > Define.

2. Cpgenavite pasmMep rnyouHbl nepeMeHHbIM. BeibepuTte pasmep 1.25, onpegensowuin ANvMHY BbIPE30B.
LenkHute no Done/Return > Done/Return.

3. Onpegenute 3anpoc Ans aToro pasvepa. Beeaute [spline length].
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PucyHok 33: lNepemeHHbIn Pasvep
4. OnpepenuTb NepemeHHbi anemeHT. LWWenkHute no Var Elements > Define.

5. Onpepenute anemMeHT, NO KOTOPOMY CO34al0TCSl NEPeMEHHbIE aNieMeHThl. Bbibepute oTBepcTre, 3atem
CHoBa BblbepuTe pasmep Boipesa 1.25. Buibepute DEPTH. LWenkHute no Done.

6. LWenkHnte no OK. Cuctema cosgaet cpavin SPLINE_END.GPH Ha xecTkom gucke.

7. CoxpaHuTe MOAernb 1 3aKpONTE OKHO.

YIMPAXXHEHUE 4: PaameweHue UDF

3apava 1. Paavectuts UDF SPLINE_END Ha koHue Bana.
1. OTkpoiite AXEL.PRT.

2. UlenkHute no Generic > Open.

3. WenkHuTe no Feature > Create > User Defined. Buibepute davin. LenkHnute no Open. Obpatute
BHMMaHWE, YTO CUCTEMA aBTOMATUYECKN peEreHepupyeT OKOHYaHe Moaenu Bana.

4. WenkHute no Independent > Done.
5. lenkHnTe no Same Dims > Done.
6. Beeaute [1.00] B Ka4yecTBe ANMHbI ChfanHa.

7. B cCOOTBETCTBUM C Ha3Ha4YeHMEM KOHCTPYKLMMW, HENb3S NErko U3MeHSITb pasmep nocre pasMeLLeHuns, Ho
ero Heobxoanmo BuaeTb. LenkHnte no Read Only, 4To6bl caenaTh BCe Apyrne pasmepbl TONbKO
BMANMbIMA, HO HE N3MEHAEMbIMU.

8. YKaxute coOTBETCTBYIOLLME NPUBSA3KU HA Bary, Kak NokasaHo Ha CreayroLem pUCyHKe.
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PucyHok 34: NMpuBasku Bana

9. NameHuTe HanpaBieHne CTpPEesoK, 4YTOObI OHU yKa3biBalrin B TOM Xe HanpaBJieHUN, 4YTo U CTPESIKN,
nokasaHHbIE B OKHE CCbINTIOYHON geTanu.

10. Tak kak rnybuHa oTBEpPCTUS SBNAETCA NepeMEHHbIM 3NIeMEHTOM, CUCTeMa 3anpocuT N3MEHUTH ee.
LWenkHute no OK > Done > Done, 4To6bl NPMHATL rMYyOUHY NO YMOMYaHUIO U CO34aTb 3NIEMEHTDI.

PucyHok 35: 3aBepwenHbii UDF Ha Bany

11. MonbiTanTecb U3MEHUTb Bbipesbl, hopMmupytoLLme WnmueBoe okoHYaHne. ObpaTute BHUMaHWE, 4YTO BCe
pa3mMepbl nogcee4vmBatoTcs. BeibepnTe pasmep WNpUHBI Kakaoro Bbipe3a. ObpaTnte BHUMaHWE, YTO 3TO
pa3Mep TOMbKO AN YTEHUS U Er0 HENMb3sl U3MEHUTD.

PucyHok 36: Pasmepbl Tonbko onsa YreHus
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3apava 2. [1o6aeutb gpyrov HesaBucumbii UDF k gpyromy KOHUY Bana, kak Nokas3aHo Ha CcriegytoLem
pUCYHKe.

1. UcnonbayiTe Te xe onumu, 4to u ans neporo UDF (BbiGepuTe HMKHIOK KPOMKY).

2. Takxke, ybeguTech, 4To 06e CTpernku onopHON NIIOCKOCTM yka3biBatoT B Tpebyemom HanpasneHnn UDF Ha
3TOM KOHLe Moaenwu.

PucyHok 37: 3aBeplueHHbIi Ban

3. CoxpaHuTe geTanb 1 3aKponTe OKHO.

YINPAXHEHUE 5: [lo6aeneHue UDF k Cmynuye

3apaua 1. Pasamectutb UDF B cTynuue.

1. Otkponte R_HUB.PRT.

2. lenkHuTte no Feature > Create > User Defined. Buibepute UDF SPLINE_END. LlenkHute no Open.
3. WenkHute no UDF Driven > Done.

4. WenkHnte no Same Dims > Done.

5. Beeaute [0.5] B Ka4yecTBe ANMHbI ChiflanHa.

6. CornacHo HasHa4YeHuI0 KOHCTPYKLMK, Henb3s oTobpaxaTb pa3mepsbl B modenu. LenkHute no Blank >
Done ansi octanbHbIX pa3Mepos.

7. Cne,u,yVITe 3anpocam n BbIGGpI/ITe COOTBETCTBYHOLLME NPUBA3KN B CTYMNMLE, KaK NOKa3aHO Ha creayouiem
PUCYHKe.
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FRONT

UpnvHApM “eckE=A
NoOESp=HOCTE

KoHeYH=m
KpoM K=

KoHeqHaA
MNoESp=HO CTE

DFIDFIHE:H ANoOCKOCT E
EAQnNE OCH

PucyHok 38: NMpueaskn UDF Ctynuupl

8. lWenkHuTte no Done ansa co3gaHus UDF.

PucyHok 39: 3asepluerHHasa Ctynuua

9. MIameHuTe WnunueBon Bbipe3. EQMHCTBEHHbIN pasMep, KOTOpbIN oTobpaxaeTcsl, ABNseTCs NOSHOM ANMHON,
NMOTOMY YTO OCTarbHble pa3Mepbl CKPbITbI.

PucyHok 40: CkpbiTve PasmepoB

3apava 2. ViameHute dann UDF n HabntoganTe, kak ato Bo3gencTteyeT Ha UDF- ynpasnsiemoe wnuvuesoe
OKOHYaHMe CTYNuLbl, HO HE BNUSIET HA HE3aBUCMMOE LUNNLEBOE OKOHYaHWeE Bana.

1. OTtkponte AXLE_END.PRT.
2. NameHwnTe wmnprHy ogHoro 13 Boipe3os ¢ 0.2 Ha 0.1 1 BbINOMHUTE pereHepauuio.
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PucyHok 41: lameHeHue WnpuHel Beipesa B AXLE_END.PRT
3. Aktneusmpymnte okHo R_HUB.PRT.

4. O6HoBuTe SPLINE_END UDF, pasmeLlleHHbin B ctynuue. LenkHnte no Feature > Group > Update >
Done/Return > Done.

5. PereHepupynte moaenb, YTOObl BUAETH U3MEHEHMS.

PucyHok 42: O6HoBneHHas 3agHss Yactb Ctynuubl
3apava 3. MonbiTaTcha coenatb Te Xe U3MeHeHUs! B Bany, KoTopble Obinn caenaHbl paHee B UDF.
1. OTtkponte AXLE.PRT. LWenkHuTte no Generic > Open.

2. Wenknute no Feature > Generic. Obpatute BHMMaHwue, 4yto onuusa Update HegocTynHa, NockonbKy Ans
UDF 6bino Bei6paHo Independent. Moatomy, oH He cBsizaH ¢ cpannom SPLINE_END.

3. CoxpaHuTe Bce hannbl 1 coTpuTe Bce mogenu us namatun. 3akponte okHo AXEL_END. LLenkHute no
Erase > Not Displayed.

Pe3iome

B aTo rnase Bbl y3Hanu:
e Kak cosfaBaTb foKarnbHble rpynmnbl.
* Kak ynpaBnstb rpynnamu.
* Kak noBTOpHO 1CMONb30BaTh AaHHbIE.
» Kak paboTaTtb C HECKOMbKUMUW 3fIeMeHTaMm Tak, Kak 0yaTo OHM NMPeACTaBnsAT OAUH MEMEHT.
* Kak paspbiBaTb 3aBUCUMOCTM MEXAY drieMeHTamu B rpynne.
* Kak cosgaBaTb nonb3oBarensckue anemenTol (UDF).

¢ Kak pasmewats UDF B HoBOWM Mogenu
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naBa 8

Yrnyo6neHHble MHCTpyMeHTanbHbIe

CpeactBa C6opkKu

B amoli 2naee Bbl usyyume pasnudHbie cnocobbl yrnpaeneHuss c6opkamu. 3mo 6ydem ebInosIHeHO
nymem u3MeHeHUsl y3/108 U KOMITOHEeHMOo8.

LUenn

Mocne 3aBepLueHnsa 3ToK rnaebl, Bbl cmoxeTe:
*  N3MEeHsATb NoacOOopKM.
e [lepeHocutb n o6aBNSATL KOMMOHEHTHI.
¢ 3aMeHsATb KOMMOHEHTbI.
* [loBTOpATb pa3melleHne KOMNOHEHTOB.

. CospaBaTb MOKOMMOHEHTHbIE M306pa)KeHl/Iﬂ CGOpOK.

N3meHeHne CO60poOK

MNocne cOo34aHu4 C60pKM, €10 MOXKHO ynpaBlATb, U3MEHAA ﬂOD,C60pKI/I, nepemMeLllas nnn 3amMmeHdaa
KOMMOHEHTbLI U cO34aBasA MNOKOMIMNOHEHTHbIE M306pa)KeHVIF| ,u,eTanel7|.
U3meHeHue Modcb6opok

Mockonbky Pro/ENGINEER cobupaeT nogcbopky B TekyLyto cbopKy B BUAE OTAENBHOIO KOMMOHEHTA, OH
NPUMeHSIET onepaummn Hag KOMMOHEHTaMN KO BCEMY Y3ny.

[encTBra Hag KOMMOHEHTaMM CnedyeT BbIMOMHATL B Npegenax yana, K KOTopoMy OHW NpuHagiexar.
OpHako, MOXHO ucnonb3oBatb onuuio Mod SubAsm ansa nepeonpefenexns, yaaneHnsi, Copku n 3aameHsl
KOMMOHeHTOB 6e3 BbI30Ba y3na B ero CO6CTBEHHOE OKHO.

PecTpykTypupoBaHue Y35noB

WNcnonbays onuuio Restructure, MoxHo nerko nepemMeLlatb KOMMOHEHTLI COOPKM C OHOTO YPOBHSI Ha
APYron, Hanpumep, 13 COOPKU BbICLLETO YPOBHS B HDKHUIA y3ern.

MoxHO Takke nepemMellaTtb B HOBbIV y3er, ucnonb3yss Component > Create > SubAssy.
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% ModolTic: A=
Fle Tre=e |

"l
[Erpard 2 branchedE STRAUCTLRE STATUS
i) INTAKE_FORT FRT
B[O VALVE.ASH
;-f1 HOL S IHG.FRT
BT GHAFT ASM
L VALYE_SHAFT FRT
{71 VALYE.FRT
T LArMIPAT

i 3 H&WOLEPAT
] a1 HJ

PucyHok 1: PectpyktypupoBaHme CHopku

o
:
o
m
L
bt
i
[
=
&
=
L

O6paTtuTe BHUMaHWE:

Mpv pecTpyKkTypUpOBaHUM KOMMOHEHTA, cMcTemMa uHoraa TpebyeT NoBTOPHOMO BbIGOpa ero c6opoYHbIX
NPUBSI30K AN MPUBSI3KU reOMEeTPUN Ha TpebyemMom ypoBHe COOpKM. XOTs Npu 3TOM nNpousBoamTcs cbopka Ha
HOBOM YPOBHE UJIM B y3Iie, HO NPV 9TOM COXPaHSIFOTCS OpUrHarbHble COOpPOYHbIE NPUBS3KM, NPpMBOASALLME K
BHELLHVM MPUBSI3KaM U BO3MOXHbLIM KOH(IIMKTaM pa3MeLLeHUst KOMMOHEHTA.

lNepemew,eHue KomnoHeHmoe

Ncnonb3ys pasnuyHble METOAbI, MOXHO NepeMeLLaTb KOMMOHEHTbI NOCEe UX orpaHnyeHust. icnonbayemeii
MeTon 3aBMCUT OT TUMa NPOBOAUMbIX U3MEHEHWUI U CTEMEHW, B KOTOPOW TpebyeTcs ynpaBnsaTh KOMMIOHEHTOM
nocrne nNpoBeAEHNsS1 U3MEHEHWUI.

« NepeonpepeneHune (Redefining) unu NepeHanpaBnexHue (Rerouting) KomnoHeHTOB — MoOXeT
MCMoNb30BaTbCA Arsi COOPKM KOMMOHEHTOB B PasfinyHbIX NOSIOKEHUSIX.

*  WUcnonb3oBaHue 3aBucumocTten cmelleHus (offset constraints) — ans nepeHoca komnoHeHTa B
Apyroe nonoxeHne MOXHO UCMorb3oBaTh 3aBUCUMOCTb pa3melleHus Mate Offset u Align Offset.

* Wcnonb3oBaHue pyHKLMOHANBLHOCTU NepemMeLleHUA ¢ ynakoBKkom (package) — npu ynakoske
MOXXHO MEPEHOCUTb KOMMOHEHT B HOBOE NOMOXEHUE U aBTOMaTU4eckn 4obaBnATb CMeLLeHus
(offsets) npu nepemeLLeHun.

*  WUcnonb3oBaHue ckeneTHbIx c6opok (assembly skeletons) — ckeneTbl MOXHO MCNONbL30BaThL ANs
npeacTaBneHns Kapkaca npy nepemMeLleHnn c6opku.

. BPEMeHHbIﬁ nepeHocC Ui NnoBOpPOT KOMMOHeHTa — MOXXHO BpEMEHHO NEepeHOCUTb n/vnu
nosopayvmBaTb KOMMNOHEHT OTHOCUTEJTIbHO oceln cucTembl KoopaunHat C60pKI/I 0e3 n3MeHeHus
C60p0‘-IHbIX 3aBUCUMOCTEN KOMMOHEHTA.

*  WUcnonb3soBaHue Pro/PROGRAM - vcnonb3ysa dyHkunoHansHocTs Pro/PROGRAM moxHO
HacTpauBaTb cucTemy, 4ToObl OHa aBTOMAaTMYECKM 3anpalunBarna 3Ha4yeHVs pa3MepoB KOMMOHEHTA.

3ameHa KomnoHeHmoe

Wcnonb3ysa Adv Utils > Replace, MOXHO yaanaTe oavH KOMMOHEHT N3 COOPKM U 3aMeHsITb ero Apyrum 6e3
yAaneHus KOMMOHEHTa 1 NOBTOPHOWM COOPKM.

MO>XHO MCMoNb30BaTh CreayoLLMe MHCTPYMEHThI Asi 3aMeHbl KOMMOHEHTOB B Npeaenax coopkw.
e UYneH CewmenictBa Tabnuubl *  Bpyunyo
* B3anmoobmeH CHopku e Hoas Konus

« KomnoHoBKa
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OGpaTuTe BHUMaHue:

Mpv 3ameHe KOMMOHEHTa, CUCTEMA Pa3MELLAaeT HOBbIi KOMMOHEHT B TOM e Nopsifke, B KOTOPOM cobparics
nepBoHaYanbHbIi KOMMOHEHT. MpK yaaneHnm KOMNoHeHTa 1 cGopke HOBOro, He06Xo0AMMO NepeynopAaA0UnTbL
HOBbI KOMMOHEHT, YTOGbI BEPHYTb €ro B NepBoHavanbHoe MecTo.

Ucnonb3oBaHue PyHKUMOHaNbLHOCTU B3anmosameHsiemocTu Npynn

CospaBas (hyHKUMOHaNbHOCTL B3anmo3dameHseMocTu (interchange) rpynnbl, MOXHO ycTaHaBNuBaThb
B3aNMO3aMeHsieMOCTb MeXay ABYMS Unn bonee He3aBNCMMO CMOAENMPOBAHHBIMK AeTansaMn unm
cbopkamu.

BsanmosameHsiemas cbopka co3gaeTcs nytem 4ob6aBneHust Bcex Mogernei B oauH c6opoYHbIi dann u,
3aTeM, ycTaHaBNMBaKOTCA SKBUBANEHTHbIE NPUBA3KM MeXay MOAENAMU, HazHauas CCbINOYHbIE SPIIbIYKM.

PucyHok 2: BzaumoobmeH CHopku

Mocne co3gaHnsa PyHKLMOHANbLHOCTU B3anMOOOMEHa, ero MOXXHO MCMONb30BaTb HEOAHOKPATHO B ByayLuem.
Mo>xHO nerko nepekn4yaTbCca Mexay pasfmM4HbiIM1 KOMNOHEHTaMU B rpynne B3anMMoobOmeHa CﬁOpKI/I,
KOTOpasi CoOepXXMT Kakon Nnbo 13 YnNeHoB rpynmbl.

PucyHok 3: Vicnonb3oBaHne BaanmoobmeHa CHopku

Ucnonb3oBaHune Tabnuubl CemencTs

V|CI'IOJ'Ib3y9I Ta6n|/|u,y CeMencTBa, MOXHO aenatb pas3finyHble BXOXOEeHUA B Tabnvue cemelnicTea getanm,
aBTOMaTMYeCKM B3anMO3aMeHAEMbIMU, CO3aaBasd NX U3 OLHOM U TOM XXe NCXOAHOWN aeTanu, poaosoro
BxoxaeHusa. Cnctema aBTomaTtmyeckun pasmMellaeTt HOBbI KOMMOHEHT TaKUM Xe 06pa30M, 4yToun CTaprIZ
KOMMOHEHT, TaK KaK KaKgoe BXOXOeHne COOEepPXUT OOHN U Te XXe NPUBA3KN.
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PucyHok 4: BxoxaeHus Lnunbkn
O6paTtuTe BHMMaHue:

I'Ipvl NCNonb3oBaHMM NoOOro N3 MeTOA0B 3aMeHbl, ECINN 3aMEHSIEMbI KOMMOHEHT UMeeT CO6paHHbIe C HUM
AodvyepHmne KOMNOHEeHTbI, TO MOXHO 3aMeHUTb NoTepAHHbIE AOoYepHUE NPUBA3KU NyTeM nepeonpeneneHna
nnn nepeHanpasrieHna nx K HOBOMY KOMMOHEHTY.

3ameHa KomnoHeHTOB BpyuHyto

Mcnonb3ysa Replace Component > Manual, MOXXHO MCNONb30BaTh 3aBUCMMOCTU Pa3MeLLEHNST UM MeToabl
yrnakoBku (packaging) Ansi pa3meLleHms HOBOro KOMMOHEHTa B 06bIYHOM COOpKe.

MoBTopeHue PasmeweHna KomnoHeHTa

CyLecTByeT BO3MOXHOCTb NOBTOPUTL 3aBUCUMOCTU pa3MeLLEHNS KOMIMOHEHTa ANsi pa3MeLLeHus
[OMNONMHUTENBHBIX BXOXOEHWUIA 3TOrO )€ KOMMOHEHTa B cOopke. TO yMEHbLUAET KONMYECTBO Tpebyembix
BbIGOPOB, 1 MOXHO HE 3aaBaTb NOBTOPHO BCE MPUBSA3KM pasMeLLaeMoro KOMnoHeHTa. Cuctema Takke
NMo3BONSIET NPOMNycKaTb M3ObITOYHbIE MPUBA3KK, TUNA 0BLLEN NMOCKOCTU COBMELLEHHUS.

PucyHok 5: lNosTopHOe Pa3melleHve bonTa

Co30aHue lNokomnoHeHMHbIx U306paxeHul

Wcnonbaya View > Explode, MOXXHO co3gaBaTb NOKOMMNOHEHTHOE COCTOSIHUE MO YMOYaHUo Anst cGopku.
Takoe cocTosiHME BO3OENCTBYET TONbKO Ha oTobpaxkeHne cOopkn. Cuctema He uaMeHsieT hakTnyeckme
pacCTOsIHUS MeXAy KOMMOHEHTaMMU.
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PucyHok 6: lNMokomnoHeHTHoe CocTosiHne CHopku

[na n3ameHeHus NONOXeHUs KOMMOHEHTOB MOXHO ucnonb3osate Modify > Mod Expld gna cosganusa ogHoro
WIN HECKOJbKMX NMOKOMMOHEHTHbIX COCTOSIHUIA. B npegenax kaxaoro NoKOMMNOHEHTHOIO COCTOSIHUSI MOXHO
nepeTawmnTb KOMMOHEHTLI B TpebyeMoe nonoxeHue, ncnons3ysa guanorosoe okHo EXPLODE POSITION, kak

rokasaHo Ha crnegytowem pucyHke. Kpome Toro, Mexxay KOMNoHeHTamMn MoryT 6biTb AoGaBneHbl FMHUK
cMeLleHus.

L Explode Pozition El

— Selected Cormpaneni
Ly

— Motion Type
& Transkts

| " Copw Pos

" Defaut Expld
" Paast

— Mahion Reference
| Entity/E da= |

L3

i Motion Incrementz

Tr-:nsld:imlﬁml:-uth j
— Poszition

Hel-ativel I

Lnda I Fedo I Fleferen:esl

aF. | Cancel

PucyHok 7: HacTtporika NonoxeHns PasHeceHus

NabopaTopHbIN NMpakTUKym

Uenb

B amom npakmukyme, Bbl Hayqumech ynpaessimb KOMMNOHeHmamu 8 cbopke.
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MeTon

B YnpaxHeHnun 1, Bbl BEINONHUTE PECTPYKTYPM3aLMIO KOMMOHEHTA B COOpKe, a He ero yaarneHue u
NMOBTOPHYI0 COOPKY.

B YnpaxHeHnun 2, Bbl cosgaguTe B3auMooOMeH KOMMOHEHTOB B COOpPKe, KOTOpbIe MMEKT B cOopke OOHO 1 TO
Xe dhyHKUMOHaNbHOe Ha3HavYeHmne, HO U3NYECKN pasnuyaoTes.

B YnpaxHeHumn 3, Bbl npogeMoHCTpUpyeTe, kak ObICTpo cobpaTtb OOUH U TOT K€ KOMMNOHEHT MHOrO pas,
ncnonb3ys onuuio Repeat.

B yl'lpa)KHeHI/II/I 4, Bbl pas3HeceTe C60pKy n, 3aTeM, AMHaMN4eCKN nepeHeceTe ee KOMMNOHEHThI.

UHCTpYyMeHThI

Tabnuua 1: MNMuktorpammbl YrnybneHHbix MHCTpymeHTanbHbix Cpeacts CHopku

NMUKTOrPAMMA ONUCAHWE

}IG | 3adukcnpoBaTh B TEKYLLEM MOMOXEHUN
|H| CobpaTb B NMONOXEHUM MO YMOMYaHMIO

| © N3meHnTb opreHTaumo 3aBUCMMOCTH

| Eﬁl MpenycraHoBkM

Ypanutb BbIGpaHHyo 3aBMCMMOCTb
+ YKkasaTb HOBYIO 3aBMCUMOCTb

OT06pa3snTb KOMMNOHEHT B OKHE COOPKM

OT06pa3nTb KOMMOHEHT B OTAEITbHOM OKHE

YINPAXXHEHUE 1: PecmpykmypupoeaHue Kapb6ropamopa

PucyHok 8: Cbopka KapbiopaTtopa

3apaua 1. ViccnegoBaTtb COOPKY BbICOKOTO YPOBHS.

1. MNepengnTte B COOTBETCTBYIOLLMI paboymni kaTanor.
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2. Otkpowite CARB_RESTRUCT.ASM.
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3. MpocmoTpuTe CNMCOK BCcex KOMMNOHEHTOB. LLenkHute no Info > BOM B mMeHto, 3atem wenkHuTte no OK.
4. 3aKponTe OKHO MO 3aBEPLUEHNMN.

KnznaH

PucyHok 9: Cneundukauus

3apaua 2. [letanb knanaH HaxoguTcs B y3ne Bana, Yto genaet pmanyeckn HEBO3MOXHON cOopky Bana
KnanaHa c koprnycom. /IameHuTe ypoBeHb, Ha KOTOPOM pasMeLLeH KnanaH.

1. WenkHute no Restructure.

2. lWenkHuTte no Tree > Expand > All B [Jlepese Mogenu.
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" Model Tiee Mi=1E
File  Tree |

M P B P cE iE
Eroard all brzrhezE STAUCTURE STATUS
[ EERE EESTRUCT A5
- [OJ INTAKE_FORT PRT
:+|g WALVE AEM
-~[7] HOUSING PRT
£ SHAFT ASH
[ VALVE_SHAFT FRT
[ VALVEFRT
‘[0 ARMIPRT
~{7] HAMDLEFRT

£l i Llj

PucyHok 10: NepemelleHve Knanana

Ie

2. Bbibepute VALVE.PRT B SHAFT.ASM. KOMNOHEHT OTMeYaeTcs, Kak nepemeuweHHbIU.

3. Boibepute VALVE.ASM kak Ha3HayeHue ans komnoHeHTa VALVE.PRT. WenkHute no Done.

Fa Model Tiee | _ [Of =

File  Tre=

B [ 7 1B

RESTRUCTURE STATUS

[k

[@ CARA_RESTRUCT.ASM
[ IMTAKE_PORT.PAT

E-[0 WALYE.LSH
71 HOUSIMG.FAT

=-{E] SHAFT.ASM
[T WALVE_SHOFT PRT
71 ARM1FAT
-1 HAMOLE PRT
~[0 WALVE.FAT Movad from 'SHAFT B =
Kl S| LIJ

PucyHok 11: KnanaH, MNepemelueHHbin B Coopky KnanaHa

3apava 3. lNepepq cbopkow knanaHa ¢ Banom MoxeT bbiTb cobpaHa pyyka. [NepemecTute pyyky B c6opKy
LIaxThl.

1. Wenknute no Restructure. Boibepute HANDLE.PRT n3 flepesa Mogenw.

2. Bbibepute SHAFT.ASM B kavecTBe HasHadeHus1. [lepeBo Mogenun OomkHO COOTBETCTBOBATb
nzobpaxeHunio Ha crnegytowem pucyHke. LenkHute no Done.
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% Model Tree B=E I
File  Tres

B Be (5pe 33 13

RESTRUCTURE STATUS

=

[0 CARB_RESTRULCTASH
LT INTAKE_PORTFAT
[ [T VALVEASM
L@ HOUSING FAT
21 SHAFT ASM
| [0 VALVE_SHAFTFRT
[ AAM1PAT
: 1 HANDLE PAT oved fiom ALYE ASHK'
N RN

B = 1) "

PucyHok 12: lNMepemelleHne Pyukn

3. CoxpaHuTe n cotTpute cOOpKy U3 namsaTu.
3apava 4. OnpegenuTe, UMeET N y3en Kakue nnbo npobnemei.
1. OTtkponte SHAFT.ASM. Cnctema otobpaxaeT pyyKy B ee NocrnegHeM N3BECTHOM MONOXEHUN.

2. WenkHnte no Component > Redefine > Confirm gns nepexoga. LLenkHute no Confirm, korga cuctema
COoO0BLLUNT, 4YTO BCE NPMBS3KM COOPKM ByayT NOTEPSIHbI.

3. Mosiensietcs guanorosoe okHo COMPONENT PLACEMENT. Pyuka He nmeeT NpuBa3oK K cOOpKe.
3ameHnTe OTCYTCTBYIOLLME NPUBA3KM Ha noBepxHocTn ARM1. PRT.
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M Component Placement

WLenkHKTE _/ﬂ Elil

shecE

Placa l Hm-'al

Corshrants

[l

SMate Coinzident ]
| |l
+| =]t EH
— Comporert A eference
3 | |HANDLE : Suiface
Axrembly Aeleence
| & [/ Missng
Flecemert Stalus
Mat Fully Consiainad
e | Pai Cancal

PucyHok 13: OtcytcTBne 3aBncnmocTten

4. WenkHute no nuktorpamme Separate Window u nukrorpamme Assembly Window B BepxHen yacTu
ananorosoro okia COMPONENT PLACEMENT.

5. [ina BCTaBKM 3aBMCUMOCTU, Ucnonb3ynte Query Sel, BbiGepuTe UMAMHOPUYECKYIO MOBEPXHOCTb
ARM1.PRT, cmexHyto ¢ nogceedeHHoun nypnypHon nosepxHocTeto HANDLE.PRT.

6. [Ina 3aBMCMMOCTU COBMELLIEHNS, BbIGepuTe NIOCKyto Kpyrnyto noBepxHocTe ARM1.PRT, cmexHyto ¢
nogceeveHHon nypnypHoun nosepxHocteto HANDLE.PRT.
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G| @&

Place

Move

p Connection:

— Congtraints
Type | Difzet |
[ rrzert - ~

I
+1- 1o ®
— Component R eference

h | | HANDLE: Surface

— Aezambly B eferance

— Placemerk Status
Fully Cometrained
Allow Azsurnptions

0. I Prewview I Camce

PucyHok 14: lNMonHocTbio MNMpuBA3aHHbIN KOMNOHEHT
7. WenkHuTte no OK anga 3aBeplueHns pa3mMeLleHms KOMMNOHEHTOB.

8. CoxpaHuTe n cotpute cOopky.

YINPAXHEHUE 2: 3ameHa KomnoHeHnmoe C6opku Topmosa Cmynuubi
3apava 1. MNMonbiTatbca 3ameHnTb DISK_BRAKE_HOLLOW.PRT, yoanss ero u3 cbopku.
1. OTtkponte BRAKE_HUB.ASM.

2. WenkHute no Component > Delete. Buibepute DISK_BRAKE_HOLLOW.PRT. O6paTnte BHUMaHue, 4To
cucTeMa nogceeyvmBaeT graHLbl TOPMO3a, NOTOMY YTO OHU SBNATCA AOYEPHUMU AneMeHTaMun AMCKa.

3. WlenkHuTe no Quit > Quit Del/Sup.
4. 3aKkponTe OKHO COOpKM.

3apava 2. 3amMeHVTb TOPMO3 AMCKa, UCNOMb3ysi B3BAaUMOOOMEH COOPKU, YTOBbI MOXHO BbIfNIO COXPaHNUTL
OTHOLLEHMS poanTenb / NOTOMOK Mexay KoMnoHeHTamu. Co3fatb HOBYIO COOpKY B3aMMooOMeHa C MMeHeM
DISKS.ASM.

1. WenkHute no File > New. LenkHute no Assembly u Interchange B ananorosom okHe NEW. Beeaute
[DISKS]. LWWenkHnTe no OK.
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% New Lk nEHKT &
Type Subrtype n;nE'L'::
O BS Sketch € Des .
% Intzichange
i Part
[ P £ Yeily

= [ Assembly 7 Process Plan
i ﬂ Marufazhring 7 MC Model
™ [=] Draving " Mold Layoul
i [ Foma
(i E Repart:
(i -_F Diizgram
(i Layouk
i Eﬂ Markup
Mame | disks
I_ I se defauliismplate

K. Cancel

PucyHok 15: Beibop MNogtuna

2. Nob6aebTte DISK_BRAKE_HOLLOW.PRT k rpynne BaumoobmeHa. WenkHute no Component > Add.
Bbibepute DISK_ BRAKE_HOLLOW.PRT. WenkHuTte no Open.

3. JobaebTe DISK_BRAKE_SOLID.PRT k B3aumoobmeHy. WenkHute no Add > Functional Component >
OK.

4. Oeaxagbl wenkHute no DISK_BRAKE_SOLID PRT.
5. WenkHuTte no View > LayerS. Oto6pa3suTte cnov DATUMS.

5. Cobepute gnck. CoBmectute (Align) Front ¢ Front u TOP ¢ TOP. BeipoBHsiviTe co cmelleHnem (Align
Offset) onopHble anemeHThl Side ¢ Side co cmelleHnem 12.0.

6. LLenkHute no OK > Done/Return.

PucyHok 16: C6opka BaanmoobmeHa [nckos

3apaua 3. HOCpeD,CTBOM CGOpKl/I CO B3anMOOOMeHOM HaCTpOVITe 9KBMBAJIEHTHbIE NPUBA3KN KOMMOHEHTOB.
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1. Onpegenute NpyBSA3KN, KOTOPbLIE NOMbIA AUCK UMeET B cOOpke TopMo3a cTtynuubl. LLlenkHnte no
Reference Tag > Auto Tag. Beibepute DISK_BRAKE_HOLLOW.PRT B rpacuyeckon obnactu, HO He
aunanorosom okHe REFERENCE TAG.

2. Oeaxgpl wenkHnte no BRAKE _HUB.ASM. Otobpaxaetcs guanorosoe okHo AUTO TAG CREATION.

|| Defring Toue Fon- D1SK,_BRekE_HOLLTW PRT i The Conlest 11 BRAKE_HUB A5H
TzgHag fed Thoe Rafeenca |nfo
iE

il =N
TagMama I ﬂ

DISK_BRAKE_HILLTW Hake DiSK_HLB

i Jﬂ

il Chdlwo | I Concel |

PucyHok 17: Quanorosoe OkHo Auto Tag Creation

3apava 4. icnonb3oBaTb Mbllb AN ynpasneHna opmeHTaumeﬂ Moaenn B MarieHbKOM OKHe. Orlpep,enMTe
MMeHa ApPIbIYKOB.

1. Beeante [MATE_SURFACE] B kauecTBe Ha3BaHus npusHaka. Haxmute <ENTER> ansa nogcseyeHHom
NMOBEPXHOCTMU.

2. Beegute [ALIGN_AXIS] B kauecTBe Ha3BaHUs ocu. [JormkHO 0TObpasnTbLCs AuanoroBoe OkHO, Kak
nokasaHo Ha cnegytowiem pucyHke. LlenkHuTte no OK.

¥ AutoT ag Crealion

Disfining Tags For: DISE_BRAKE_HOLLOW PRT I The Conkest Ot - ERAKE_HUEB A5
Tag Mame: |Rel Ty Releiencs nf

bATE_SLIFFACE SLAFACE [id1 FEFAPROT RS 0RO 5E_BRAR

[idF AIPHUT HUS DN ]:D 5 F,_BRAR

AL ILMN_ s

1 il

Tag Heme |INERNEE =

E=S ] Iathod Aalaiencad lem

' |
el | Chidinls | [ o | Cancel |

PucyHok 18: Onpegenexue Apnbiykos
3apava 5. CoenaTb AUCK B3aMMO3aMeHSEMbIM, Ha3Ha4as Te e camble APIibIYKK.

1. HasHaubTe apnbivok MAT_SURFACE 3agHen 4actu CKpbITON NOBEPXHOCTU ancka. Beibepute
MATE_SURFACE B o6nactn TAG NAME gnanorosoro okHa u DISK_BRAKE_SOLID B o6nactu
COMPONENT.
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2. O6paTMTe BHMMaHME, 4YTO 3agHAA NOBEPXHOCTb MOJIOro AMNCKa nogceedvyeHa. Bbl6epMTe 3KBMBAlIEHTHYHO
NOBEPXHOCTb HA ONCKEe, KaK NOoKa3aHo B creayoLllemM pUCyHKe.

CKpEIT3A $3HAA NOESpXHOCT
AnAApneMHeEa MATE
PucyHok 19: Co3gaHue CcbinoyHbIX ApribivkoB

3. Buibepute ALIGN_AXIS B obnactn TAG NAME gunanoroeoro okHa n DISK_ BRAKE_SOLID B obnactu
COMPONENT.

4. Bbibepute LeHTpanbHyto ocb B gucke. ObpatuTte BHMMaHue, 4to BxoxgeHue nog ALL TAGS Tenepb
oTBeYaeT Y, nokasblBasi, YTO OnpeAenieHbl BCE CChINTOYHbIE SPIbIYKN.

5. WenkHute no OK. CoxpaHute cOOpPKY 1 3aKpONTE OKHO.

3apayva 6. ABToMaTUYECKN 3aMEHNTE NOMbIN AUCK CNOLWHBIM AUCKOM.

1. BoizoBute BRAKE_HUB.ASM.

2. WenkHute no Component > Adv Utils > Replace. Boibepute DISK_BRAKE_HOLLOW.PRT.
3. CoxpaHuTe no ymonyaHuio By Interchange Assembly.

4. Wenknute no + pagom ¢ DISKS.ASM, 4tobbl pacnaxHyTb c60pKy B3aumoobmeHa; BbibepuTte
DISK_BRAKE_SOLID.PRT. WenkHute no OK.

5. WenkHuTte no Apply > Done.

PucyHok 20: 3ameHeHHbIn Juck

6. CoxpaHuTe cOOpKy 1 3aKpOWNTE OKHO.
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3apgava 7. 3ameHnTE KOMMNOHEHTbI COOPKM Koneca, NCMnosb3ys Tabnmuy cemencTea onpeaeneHni,
CBSI3aHHbIX C HEN.

1. Otkponte WHEEL GENERIC.ASM. OTkponTe poooBoe BXOXAEHUE.

INEIARE: GERCNIE

PucyHok 21: WHEEL_GENERIC.ASM

2. 3ameHuTe poaoBoe Koneco oaHuM 3 BxoxaeHun. LlenkHute no Component > Adv Utils > Replace.
Bbibepute RIM_GENERIC.PRT B [lepeBe Mogenu.

3. WenkHute no Browse. Buibepute BxoxaeHne 12X6-STYLE_C. WenkHute no OK > Apply > Done.

4. 3ameHnTb 06074 OPYrmMm BXoXxgeHuem. COXpaHVITe n coTpute BCO C60pKy N3 NaMAaTn.

PucyHok 22: 3akoHueHHasa Cbopka

YIPAXXHEHUWE 3: [loemopeHue KomnoHeHmoe
3apava 1. Hauatb, cobupas BOLT.PRT c otBepcTtem B INTAKE.ASM.
1. OTtkponte INTAKE.ASM.

PucyHok 23: 3aBeplueHHasa Cbopka NpuemHoro YcTtponctea

2. Cobepute BOLT.PRT ¢ ogHum u3 oteepctuii B INTAKE.PRT. Ucnoneayiite 3aBncumoctn MATE n ALIGN.
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CoEMecTHMTE
ATH NOESQEHOCTH

Bk poEHAKT &
BTH OCH

PucyHok 24: C6opka bonTa ¢ [letansto BxogHoro Yctporictea

3apava 2. PasmecTtuTe octanbHble 6onTel B 0OTBEPCTUSAX. bonTbl He ByayT nMeTb 3aBMCMMOCTU OAVH K
Apyromy.

1. Wenknnte no Component > Adv Utls > Repeat. Beibepute BOLT.PRT.

% Hepeat Component

— Camporent
k |[eoLT

— Wariable Azsembly Fefz

Type ICompRet |Asm

b ate Surlace Surf

ligh B 1 a1

1] | i3
— Place Camponent

Mo [darcfiefl  lAsmfef?

1] | H
| | Hemoye |

[Erfirr I Cancel I

PucyHok 25: [lnanorosoe OkHO Repeat

2. Boibepute Mate n Align B guanorosom okHe. LWenkHuTe no Add.

3. BeibepuTte noacBeYeHHY0 CUHMM NOBEPXHOCTb, 3aTeM Bblbepute ocb A-12.

4. Bbibepute nepeaHio NOBEPXHOCTL Orioka, 3aTeM BblbepuTte ocb A-1.

5. MNMpogomxanTe pasmewatb 60nTbl BO BCex oTBepcTusix. LenkHute no Confirm.

6. CoxpaHuTte cOopKy 1 cCoTpuUTE ee 13 NnamsaTu.
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YIPAXXHEHMUE 4: Co3daHue lMokomMnoHeHmMHbIx Budoe [Jemanel u JQuHamu4yeckoe
lNepemeweHue

3apava 1. OTKpbITb COOPKY M NOIKCNEPUMEHTUPOBATL C AUHAMUYECKMM NEPEMELLIEHNEM.
1. Otkponte VALVE.ASM.

PucyHok 26: VicxogHas Mogenb

2. Bbibepute ARM 1 wenkHuTe no % > Delete.

3. WenkHnte no Component > Assemble > Arm.

4. Haxxmute n yaepxnsante <CTRL> n <ALT> . lWenkHuTe no % 1 nepemectnTe Mbllb. ObpaTtute
BHMMaHWE, YTO KOMMOHEHT M3MEHSIET CBON MacluTab n3obpaxeHnsi Ha aKpaHe.

5. Haxmute n yanepxusainte <CTRL> un <ALT> . lenkHute no % 1 nepemectuTe Mbllb. ObpaTtute
BHMMAaHWE, YTO KOMMOHEHT BpaLlaeTcs.

6. Haxxmute n ygepxumsante <CTRL> n <ALT> . lLlenkHute no Q:—\ﬂ' n nepemectute Mbiwb. Obpatute
BHUMaHWe, YTO KOMNOHEHT MpW 3TOM NepemeLlaeTcs B NIOCKOCTM 3KpaHa.

3apava 2. [1ofHOCTBIO OrpaHNYNTL KOMMOHEHT.

1. Paamectnte KOMMNOHEHT ﬂpVI6J'IVI3VITe.I'IbHO, KaK MoOKa3aHO Ha cnefyouiemMm pUcyHkKe.
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(]

PucyHok 27: Pa3melleHne KomnoHeHTa

2. COXpaHl/ITe 3aBMCUMOCTb NO YMOJ1HaHUIO Automatic n BbIGGpI/ITe ABe NMoBepxHOCTU, KakK NoKa3aHO Ha

crieayioLemM pucyHke.

=)
A

PucyHok 28: Beibop NoBepxHocTen

3. CHoBa, HaxmuTe u ygepxusante <CTRL> n <ALT> . LLlenkHute no % > % . 3aTtem, LLEenkH1Te no

Q:—\‘l B npouecce nepemMeLlleHna Mbilln. 06paT|/|Te BHMMaHue, YTO KOMIMOHEHT BpeMEeHHO He CBA3aH.

4. WenkHute no

4+

[OnpenensieT HoBYIO 3aBUCMMOCTb]. CoXpaHUTe 3aBUCUMOCTb MO YMONYaHUo

Automatic. BbiGepute criegytolne ABe NoBEPXHOCTU, Kak NMOKa3aHO Ha CredyoLLeM PUCYHKe.
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PucyHok 29: Buibop NoBepxHocTen anst ABTOMaTUYECKOro NpuUBA3bIBAHUS

5. OBpaTtuTe BHUMaHue, 4TO CUCTEMA MHTEpPNpeTUpoOBana 3To Kak 3aBucumoctb Mate (CoBmelleHume).

MpoBepbTe cTeneHy cBoboabl KOMMNOHEHTa ¢ knaBuwamu <CTRL> <ALT> un % , % n % .

6. PaamecTtute komnoHeHT. WenkHuTe no OK.

PucyHok 30: PaswelieHne KomnoHeHTa

7. ObpaTuTe BHMMAHWE, YTO PYKOSITKA NepeopUEHTMPOBAach B MOJIOXEHME MO YMOMYaHMI0.
lMepeonpeapennTte pyKosTKy, BbIkMounB nepekntoyarens Allow Assumptions. CHoBa pasmMecTuTe pyKosTKYy.

1
8. WenkHuTe no + > E [®ukcauus B Tekywem nonoxeHuun]. ObpaTnte BHUMaHWE, YTO pyKosiTka Tenepb
MOSTHOCTBIO OrpaHuyeHa, u wenkHute no OK.

3apava 3. AKTVIBVI3VIpOBaTb NOKOMIMOHEHTHOE COCTOAHME MO YMOJTHaHUIO.

1. WenkHute no View > Explode.

PucyHok 31: becnonesHbin NokoMnoHeHTHbIV Bua
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2. ObpaTtuTe BHUMaHUe, YTO Takoe NMOKOMMNOHEHTHOE COCTOSIHNE, CKOpee BCero, He byaeT nonesHbIM.
3. WenkHuTte no View > Unexplode.

3apava 4. Cosgalite nonb3oBaTeNbCKOe NOKOMMNOHEHTHOE COCTOSIHME.

1. WenkHute no Explode State > Create. Beegute [Explode_all].

2. CoxpaHute no ymonyaHuio Motion Type nepemelienns. YctaHosute Motion Reference (Mpusasky
nepemelleHus) B Plane Normal.

3. BbiGepuTe NOBEpXHOCTb, Kak NMoKasaHo Ha CreayloLleM pUcyHKe. BuiGepute pykoaTky.

PucyHok 32: Buibop NoBepxHOCTH

4. [NepemecTuTe, KaK MOKa3aHO Ha cneaylowemM puUcyHke.

PucyHok 33: [NepemelueHune

5. YcraHoBuTb Motion Increment (Mpupawenue MNepemelwenus) B 10 n, Boibepute Kpbiwky (Cover).

6. MNepemecTnTe, KaK NoKa3aHoO Ha CreayroLLEM PUCYHKE.

o
adn.

PucyHok 34: lNMepemelenne MNocne YctaHoBkn Motion Increment

7. WenkHute no Preferences > Move Many > Close.
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8. YcraHoBute Motion Reference B Plane Normal. Beibepute noBepxHOCTb, MOKa3aHHyIo Ha crieayoLlem
pUCyHKe.

PucyHok 35: Beibop NosepxHocTtu Mocne YcraHoku Motion Reference
9. Buibepute Arm, Coverl u Shaft, 3atem, HaxxmuTe % .

10. WenkHuTe gﬁ B MOGOM MecTe OKHa 1 nepemecTuTe, Kak NokasaHo Ha criedytoLem PUCYHKeE.

PucyHok 36: NepemelleHune

11. YcraHoBuTe Motion Reference B Plane Normal. BeibepuTe NOBEpXHOCTb, NOKa3aHHYI Ha crneaytoLlem
PUCYHKe.

PucyHok 37: Beibop NosepxHocTtu Mocne YcraHosku Motion Reference

12. Nepemectute VALVE_PLATE, kak noka3zaHo Ha criefiytloLem pucyHke.
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PucyHok 38: lNMepemelyeHune MNnactuHel KnanaHa

13. MNMepemectute Arm, ncnonb3ys EDGE/AXIS B kadectBe Motion Reference (MNpuBsasku NepemelleHuns).
BbibepuTe KpOMKy, Kak MOKa3aHO Ha CriedyoLem PUCYHKeE.

\ ExPLD STATE: EXPLOBE_ALL

PucyHok 39: Bbibop Kpomku

3apava 5. 3aBepLIJVITe NMOKOMIMOHEHTHOE COCTOAHNE JIMHUAMN CMELLEeHNA.

1. WenkHute no OK > Offset Lines > Create.

'
2. MepekrnouunTe 1= Ans oTo6paxeHUst ONopHbIX 0Cen 1 BbIGEpPUTE ABE OCU, Kak NoKasaHo Ha criedytolem
PUCYHKe.
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PucyHok 40: Buibop [1Byx Ocen

3. MNoBTOpUTE ANS APYrMX OCEN.

VT —

PucyHok 41: Beibop Opyrux Ocewn

4. Ncnonb3ynTte kKombuHaumo onuuin Axis n Surface Norm gns nocnegHen NMHUN CMELLEHUS.

PucyHok 42: Vicnonb3oBaHue KombuHauun ana MNocneaHen NuHnm CmelleHns
5. BepHuUTECH B MaBHOE MEHI0 ANS 3aBepLUEHNS MOKOMMOHEHTHOIO COCTOSIHUS.

3apgaua 6. Co3gatb Opyroe rnokoOMrnoOHeHTHOE COCTOAHME.
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1. WenkHute no View > Unexplode.

2. Co3pariTe NOKOMMOHEHTHOE cocTosiHNE ¢ umeHem EXP_SUB_ASSY, kak nokasaHo Ha cnefytoLiem
PUCYHKE.

EEPLP GTATE; EKP_SUB_AS5T

PucyHok 43: Co3gaHue Hooro NokomnoHeHTHoro CocTosiHusS

3. VicnonbaynTte Explode State > Set Current ang nepeknoyeHns Mexay TpeMsi NOKOMMOHEHTHbIMU
COCTOSIHUSIMMN.

4. NcnonesyinTe View > Explode 1 View > Unexplode ansa nepeknioyeHnss Mexay He pasHeCeHHbIM BUAOM
1 NocrnegHNM UCMonb3yeMbiM NOKOMMOHEHTHBLIM COCTOSAHUEM.

5. COXpaHl/ITe MoJenb N COTPUTE €€ U3 NaMATH.

Pe3iome

B aTon rnase, Bbl y3Hanu:
*  KaK pecTpyKTypuvpoBaTb KOMMOHEHTbI COOpku 6e3 nx yaaneHus.

« Kak co3gaTtb 1 ucnonb3oBaTtb B3anmo3ameHsieMble cOopkm (interchange assemblies) ons sameHbl
KOMMOHEHTOB B COOpKe.

*  Kak 3aMeHWTb KOMMOHEHTbI, UCMOSb3ysi BXOXAEHUS TabnuLbl cemencTea.

¢ Kak ncnonb3oBaTtb (PyHKLMOHANbLHOCTL NOBTOPEeHUS (repeat) Ans 6uICTpOro pasmeLLeHns
KOMMOHEHTOB B cbopke 6e3 co3faHus HexenaTenbHbIX CBSA3eN.
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nasa 9

YnpouleHHble lpegcraBneHunsa u

[lceBaorpaduka

B amoii anaee Bbl usy4yume, Kak ucrosb3oeams yrpoujeHHble npedcmaesieHusi Oy yMeHbUeHUs!
epeMeHU ebi306a, epepucoekU u pezeHepauuu 6onbuwux c6opok u demanedl.

LUenn
lMocne 3aBepLueHnsa 3ToK rnaebl, Bbl cmoxeTe:
e co3gaBaTb YNpOLLEHHbIE NpeacTaBneHns getanen n cOopok.
* CospgaBaTtb ncesgorpaduky (shrinkwraps) B pexxumax Jetanun n C6opku.

e CospgaBaTb yNpoLIEHHbIE NPEACTaBEHUS C NceBAOrpadnKon.

BBeaeHune B YnpouleHHble NMpeacraBneHus

Onpepensag ynpolleHHble npeactasnenuns (simplified reps) ona mogenu, MOXHO ynpasnsaTb TeM, KOTOpble
uneHbl cbopkn cuctema OyaeT BbI3biBaTbh B CECCUID.

MoxxHo nponyckaTb KOMMOHEHTbI, NCMOJ1b30BaTb pa3finyHblie npeacTaBiieHUA KOHKPEeTHbIX KOMMNOHEHTOB, U
3aMeHATb Ha MeHee CIoXXHble BEPCUN KOMIMOHEHTOB.

YnpoLyeHHble NpeacTaBneHns 0CO6eHHO NonesHbl ANS:
e noBblWeHUa 3pPEKTUBHOCTH.
e HacTtpowiku pabo4ero okpyXeHusl.

O6paTtuTe BHUMaHue:

B oTnunune oT pyHKUMOHaNbHbBIX BO3MOXHOCTEN NoAaBNeHUd, ynpoLLeHHble npeacTaBuTenu ynpasnsawT
OOo4YEePHNMU 06 bEKTaMMN KOMMOHEHTOB, KOTOPbIE 3aMEHSAIOTCH UMW YAANSTCS, a He TPeOYT NPpUHATUS
CaMOCTOATENbHbIX AENCTBUN.
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WEoT ep-NpeAcT 28N eHK e YNpo WeEHHOE NPeAcT =50 eHKMe ey
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PucyHok 1: VicknioueHne KomnoHeHTOB

MacTep-Npeqcr aENEHKE

MoacT =8 NeHHE K
KO MOHEHT

PucyHok 2; 3ameHa KomnoHeHTOB

Paboma ¢ Macmep- [fpedcmaeneHuem

Bce ynpolueHHble NpeacTaBneHnst ocHoBbiBaloTcs Ha MacTtep-TpeacrasnexHnn (Master Rep) cbopku.
MacTep-npeacraBneHne Bceraa oTpaxaeT Bl COOpKy, BKIOYasi BCe ee KOMMOHEHTbI U geTanm.

PucyHok 3: Mactep-lpeacraBneHne C6opku
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CospaHue YnpouweHHbIx lNMpeacraBneHuin

yI'IpOLLI,eHHbIe npeancraBrieHnda MOXXHO BKIMKOYaTb B C60p|<y, Mcnonb3ya pasfinyHble MeToabl, B 3aBUCUMOCTU
OT 3Tana NpoeKTnpoBaHUA. MokHo:

. MCNoJs1b30BaTb paHee onpeaerneHHble npeacrtaBneHnd and aBToMaTtn4eckoro co3gaHus.

» CosgaBatb nonb3oBaTesibCkue NpeacTaBneHus npu oTkpbiTM cBopky unu B npouecce paboTebl Hag
mMogensio.

« CospgaBaThb ynpolleHHble NpeacTaBneHus B npouecce ucnons3oBaHus Pro/FLYTHROUGH.

Ucnonb3zoeaHue lNpedonpedeneHHbix [IpedcmaesneHull

BmecTo co3gaHus HOBbIX YNPOLLEHHbIX NpeAcTaBeHni Ans MOAENU, MOXHO BbliOupaTh npegonpeneneHHble
npeactasneHus. Pro/ENGINEER aBTomatnyecku cosgaet ABa Tvna ynpoLLeHHbIX NpeacTaBneHun ons
Moaenu:

e rpaduyeckoe npeacTtaBneHue.

. "eomeTpuyeckoe npencraBreHne.

PucyHok 4: Npacpmyeckoe MNpeacraeneHne, OTobpaxeHHoe B Kapkace

Co30daHue lMonb3oeamenbckux [fpedcmaeneHutl

BMecTo ncnonb3oBaHus nNpeaonpeaeneHHbiX yNpoLLeHHbIX NpeacTaBneHnid, cCo3aaBaeMblX CUCTEMON,
MOXHO onpenenaTb COBCTBEHHbIE NOMb3oBaTeNnbCKUe NpeacTaBneHus NPy OTKPLITUN COOPKN UMK B
npotecce paboTbl Hag MOAENbIO.

Mocne BBOAA MMEHU, HEOOXOAMMO onpenennutb Npaenmo Nno ymorn4daHuio 1, 3aatem, onpeaenmntb nencTems
ansa 0T06pa)KaeMbIX KOMMOHEHTOB.

OnpepeneHue MNMpaBuna Mo YMonuaHuio

lpasusio no ymonyaHuro (default rule) pna ynpoLeHHOro npeacTaBneHms onpeaensieT, Kak cucteMa SOmKHa
KnaccuuumpoBaTb HOBbIE KOMMOHEHTbI, Ao6aBnsiemble B c6opKy. MoXHO BbIOUpaTh cnegyroLime onuum B
meHio DEFAULT RULE:

e Master (MacTtep) e Graphics (I'padhmka)
e Geometry (F'eomeTpus) e Exclude (McknounTb)
O6paTtuTe BHUMaHue:

Henbss nepeonpenenntb npaBusio No yMON4aHUKo 454 ynpoweHHOro npeacraBsieHuns.

OnpepeneHue Jencrtena ana Kaxgoro KomnoHeHTa

Mocne co3gaHWsl YNpoLLEeHHOro NpeAcTaBeHNs U YCTAaHOBKM NpaBuiia No yMoryaHuio, crieqyeT onpeaennTb
O[HO 13 CrieayloLmX AeNCTBUIN ANS KaXa0ro KOMMOHEHTa:
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e Master — BkntovaeT /oToOpaxaeT KOMMOHEHT B NPeACTaBMEHMNMN.
¢ Exclude — nckntoyaeT KOMMNOHEHT U3 NpeAcTaBneHus.
e Graphics — BkMnoYaeT KOMMNOHEHT B KapKaCHOM OTOOpakeHUu.
¢ Geom — BKIHOYAET TOMBKO rEOMETPUIO KOMMOHEHTA.
e Default — Bo3BpaLLaeT npaBuno oTobpakeHnsi N0 yMOM4aHUIO Ans KOMMNOHEHTA.
¢ Substitute — nogcTaBngeT KOMNOHEHT C NPe3eHTaLMOHHOW rpadOnKon.
Bbi6op KomnoHeHmoe

MoxkHo Bbl6|/|paTb nHanBuayarnbHble KOMIMOHEHTbI HAa 3KpaHe Uin B ,D,epeBe Mogenu, nnn yKa3aTb, 4TO
cucremMa npuMmeHdaeT AencTBue Ko BCeM KOMMOHEHTaM C60pKI/I.

Ons oonbLnx C60pOK ¢ 6onbLINM KONMYECTBOM KOMMOHEHTOB, MOXXHO C3KOHOMUTb BpeM4d, ncnonb3yA
HECKOJ1IbKO OOCTYMNHbIX MHCTPYMEHTOB Bbl60pa:

*  yKasaTb AManasoH.
*  Wcnonb3osaTb Apyroe ynpoLuieHHoe NnpeacTasrieHue.
*  YCTaHOBUTL NpaBuo.

I'Ipvl yCTaHOBKe npasuiia, MOXXHO yKa3aTb, YTO CUCTEMA UCMOJIb3yeT nencteme no YMOJI4aHUKO 54 BCexX
KOMMOHEHTOB, KOTOPble OTBEYakT OAHOMY U3 Clieaylwnx Kputepues:

*  PasmellieHbl B onpeaeneHHom 30He.

PucyHok 5: Vicnonb3oBaHue 30HbI

¢ CoOTBETCTBYIOT ykazaHHOMY MMEHW MOLENN.

. NmetoT pas3mep OonbluUe UM MeHbLUe YKa3aHHOro, Ha OCHOBaHuUu orpaHn4YmearoLLiero KOMMNOHEHT
npPAMOYroJyibHUKa — Ky6a HaunMeHbLLUEro pasmepa, cogepixatliero getarb.

. PacnonoxeH B npepenax ccbepwquKon obnactu c YKa3aHHbIM LEHTPOM U pagnyCcom.

e OcHoBbIBaeTCA Ha napameTpe Mogenu (Hanpumep, Bce 06bekTbl CO cToMMocTbio > 12.00). [na
NCNOoNb30BaHWsi 3TOM ONuUuM HEOBX0ANMO OnpeaenuTb NapameTp U COXPaHUTb MOAENb.

O6paTtuTe BHUMaHue:

I'Ipanu'la npegHas3Ha4vYeHbl AnA Bbl60pa KOMMNOHEHTOB AJ14 NCXOOHOro onpeaeneHnda npencraBneHnd.
Cucrtema COXpaHAET NpUBA3KN 3aMEHEHHbIX KOMMOHEHTOB, 4TOObl MMETb BO3MOXHOCTb pa6OTaTb co C60pKOVI
B 6y,qyu.|,eM. Cuctema He nepecynTbiBaeT UX Nnpu Bbli30BE YMNpOLEeHHOro npencrtaBrneHuns.

MNoactaHoBka KomnoHeHTOB

Mpv co3gaHnM ynpoLLEHHOro NPeACTaBNEHUS], MPOCTblE KOMMNOHEHTbI MOXXHO MOACTaBMNATL BMECTO CIOXHbIX
KOMMOHEHTOB UMK y3noB. Cuctema coxpaHsieT NPUBSA3KM 3aMEHEHHOTO KOMMOHEHTA, YTOBbI UMETb
BO3MOXHOCTb paboTaTtb co cObopkor B OyayLiem.

[ns nogcTaHOBKM KOMMOHEHTA, MOXHO MCMONb30BaTh N06Go U3 crieayoLwmnx MeToAoB, B 3aBUCUMOCTM OT
KOHKPETHbIX TpeboBaHuUi NpoekTa u CoobpaXKeHU ynpaBneHnsl 4aHHbIMM:
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« Interchange groups (Ipynnbi *+ Envelopes (o6onoukm)
B3aNMO3aMEHbI) *  Assembly simplified reps (YnpoLieHHble
+  Family tables (CemeiicTea Tabnuuy) npeacTasneHnst c6opok)

e Part simplified reps (YnpoLueHHble
npeacTaBrneHus getanen)

Ipynnbi B3aumo3ameHbl

pynna B3aumMo3ameHbl - crneyunanbHbIn TUM COOPKKU, KOTOPbIA MOXHO MCMONb30BaTh Afsl ONpeaeneHus
NOACTaHOBKN KOMMOHEHTOB UINN CO34aHNsT PYHKLIMOHANBbHOrO 3KBMBAreHTa 3aMeHsIeMbIX KOMMOHEHTOB. B
Pro/ENGINEER moxHo co3pasaTb ABa Tuna rpynmn B3avMo3aMeHb!:

« Ipynnbl pyHKUMOHANBHON B3auMO3aMeHbI — Ipynnbl (PYHKUMOHAMbHbIX 3KBMBaNEHTOB
KOMTMOHEHTOB, KOTOPbIE MOXHO F1IETKO 3aMEHUTb B COOpKe. DTOT METO MOXHO UCMONb30BaTh AN
N3MEHEHNs1 KOH(UIypaLumM Moaenu, B OTNNYME OT MeToAa YNpoLLEHUss MOZENU

. prnnbl B3auUMo3aMeHbIl C ynpolleHnem — coaepxart ynpouweHHble BepCcun getann nnum C60pKl/I,
KOTOpbl€ MOXXHO UCNoJb30oBaTh AJ1A4 3aMeHbl KOMNOHEHTOB B YNpoLWeHHOM npeactaBiieHUN.

909

S1MPLFL REP : INTERCHARAGE
PucyHok 6: Vicnone3sosaHue Mpynnel B3aumosameHnsl C YnpolleHnem

Tabnuybi Cemelicme

Ecnu ans KOMNOHEHTOB NN Y310B YyXe onpeneneHbl Tabnuubl ceMencTs, MOXHO Nerko co3gaBaTb
BXOXOEHUs B Tabnuue cemencTts KOMMNOHEHTOB UINK Yy3Nn0B AnA YMeHbLUeHUA Yncna 31eMeHToB Unm
KOMMOHEeHToB. MOXXHO aBTOMaTMUYECKN pas3mMellatb NoACTaHOBOYHbIE BXOXOEHUNA B c6opKe Aana 3aMeHbl
ﬂOJ'IHOd)yHKLI,VIOHaJ'IbHOFO BXOXAeHUs. nu aBToMatuyeckoro obHoBneHus ﬂpOCTOVI aetanu.

YnpoweHHbie lpedcmaeneHusi Qemanu

yl'lpOLLl,eHHbIe npencrtasieHnda MOXXHO UCMOJIb30BaTh B peXMe [eTanu anga 3ameHbl KOMNOHEHTa B
ynpoLweHHOM npeacrtasiieHnn C60pKl/I.

[nsa co3gaHust ynpoLLeHHOro NpeacTaBneHns aetanu 1 noAcTaHOBKM ero B NpeAcTaBneHne coopku,
MacTep-npencraBneHne 4OmKHO ObiTe B namaTu. [pu BbI30oBe YNPOLLEHHOTO NPeACTaBneHUst AeTanu unm
cBOpKM, KOTOPOE UCMONb3YEeT YNPOLLEHHOe NPeacTaBneHne AeTanu, CUcTemMa aBTOMaTU4ECKMN Bbi3biBaeT
MacTep-npencraBneHune no yMonyaHuio U pereHepupyeT ero. B pesynbtarte, Bpems Bbl30Ba MOXET ObiTb
yBEnuyeHo.

CoBerT:
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Bo n3bexaHue yBennyeHust BpEMeEHU BbI30Ba, MOXHO co3faTb yckopsitowmin doann (accelerator file) (c
dopmaTom "repname.xpr"), KOTOpPbIN COAEPXUT NHOPMALMIO NO MOAENN, MO3BOMSIOLLYIO Cpa3y Bbi3biBaTb
ynpoLleHHoe npeacTaBrieHve B npeacTtaBneHmn cbopku. Takke, MOXXHO co3gaBaTtb rpadmyeckoe unm
reoMeTpuyeckoe npeacTaBrieHre, Kak OnMcaHo paHee B 3TOM YpOKe.

SINRLFL REF:51MPLE_PART
PucyHok 7: Ncnonb3oBaHue lNpegctasnexHui detanu
YnpoLieHHoe npeacTaBneHme getann MeeT crneayolime npenmyLLecTsa:
*  yNpoLleHHas getanb aBToMaTn4eckn obHoBnseTcs.
e OKOHOMMWTCS BpeMs pereHepaumun n otobpaxeHus.

. I'Ip|/| COXpaHeHUn ero ¢ yCKopAarLwnm (baI7IJ'IOM MOXXHO TakKKe 3KOHOMUTb BpeM4 Bbi30Ba U
ncnoJsib3oBaHUE NamMmATn.

e Yckopsiowmn dain, B HEKOTOPOW CTEMEHU, NErko OOHOBMSATD.

»  Ero moxHo ucnonb3osath B noGoli cbopke, KoTopas UCMonb3yeT NOHOCTbIO NPeaCTaBMNeHHbIN
KOMMOHEHT.

Ucnonb3oeaHue Obosio4yek

O6onouka (envelope) - cneunansHas AeTarnb, KOTOPYO MOXHO co3aaBaTb B KOHTEKCTE COOPKM crieumanbHo
ONd Lenei noacTaHoOBKU.

[JeTanb 060N04KM COQEPXKUT CMINCOK BCEX KOMMOHEHTOB, KOTOPLIE OHA 3aMEHSIET, a TakKe HEKOTOPYIO
YNPOLLEHHYIO reOMETPUIO AN NPEeACTaBNEHUs] 3aMEHEHHbIX AeTanen.

[na cozgaHns reomeTpun 0GOMOYKM CO30a0TCA NPOCThLIe BblAaBNMBaHWS, BbIpe3sbl U Nasbl, Ans
«OrpybreHnsi» 3amMmeHseMon reoMeTpun.

SIMFLFD REFEWWELOFL

PucyHok 8: Vicnonb3osaHne OB0noykm

Mcnonb3oBaHue TEXHUKM co34aHust 06oroYek ans 3aMmeHbl KOMMOHEHTOB B ynpoLweHHOM npeacrtasiieHnn
MMEET creaywLline npenmyllecrtsa:
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. oAHa 0605104Ka MOXET 3aMEHUTb MHOIO KOMMOHEHTOB.

e O6onoyka MOXeT nepecekaTb rpaH1Lbl NOACOOPKN ANS BKIMIOYEHUSA KOMMNOHEHTOB, HE
copepxalmxcs B 3Toll nogcoopke.

. Cucrtema COXpaHAeT reomeTputo 000MOYKM B OTAENBHOM cbaﬁne aetanu, 4Tobbl MOXXHO ObINO
npoBOANTb NBMEHEHUA N Ha3Ha4YaTb MacC-UHEPLUNOHHbIE XapaKTEPUCTUKN B pexnme Hetanu.

+ O6ornoy4ka «3HaeT» CBOe MEeCTOMOIOXEHME, NOTOMY YTO OHO onpefeneHo B cOopKe.
e O6Gonouku obneryaroT ynpaBrneHne KOHCTPYKTOPCKMMM OaHHBIMU COOPKN.
O6paTuTe BHUMaHUe:
O60or104YKy MOXHO UCMOSb30BaTh TONbKO B TOW COOpKe, B KOTOPLIA OHa Bbina cosaaHa.
YnpoweHHbie lpedcmaeneHuss C6opku

Mpu co3gaHum yrnpoweHHo20 npedcmaesneHusi y3fa B cOOpKe, MOXHO NOACTaBNSATb €ro B COOPKY BbICLLETO
YPOBHS A111 CHUXKeHWs1 06beMa BbINONHsAeMbIX paboT.

Pa6oTa c peacraBneHnamu

YnpoLleHHble NPEACTABINEHUS MOXHO BbI3blBaTb HEMOCPEACTBEHHO NPU OTKPLITUM COOPKX, UCNOMb3Ys OMLMIO
Open Rep B guanorosom okHe OPEN. Npwu BbI30oBE yNpoOLLEHHOrO NpeacTaBneHnsi C UCNOMb30BaHNEM 3TOMO
MeTofa, CMCTeEMa pereHepupyeT AeTanu TONbKO B NpeAcTaBneHnn 1 noMeLllaeT ux B NamaTb.

Wcnonbaysa onumio Set Current, MOXHO nepekniovaTbCa Mexay onpeaeneHHbIMU YpOLLEeHHbIMU
npegcTaBneHsamMm npu padore B cbopke.

AnemeHT lNceBporpaduku

AnemeHT ncesaorpaduku (Shrinkwrap):
*  MO3BOMAET pacnpenensTb CINOXHY KOHCTPYKTOPCKYIO MHCpopMaLuio.
e 3awwwaet cobCTBEHHYO MHpOpMaLKIO.
e Ob6ecneuymBaeT TOYHOE NPeACTaBNEHNE KOHCTPYKLUUN AN MOCTaBLUMKOB M 3aKa34MKOB.
e 3awmuaeTt KOHCTPYKTOPCKYIO MHOpMaLMIO.
OnemeHT nceBgorpagmkn NnomoraeT TOYHOMY NPeACTaBEHNIO, BKITHOYAS:
e NpefcTaBfeHne B MOBEPXHOCTSX.
¢ Macc-MHEPUVOHHbIE XapaKTEPUCTUKN
e PesepBupoBaHme NpocTpaHcTBa, Tpebyemoro ang nonHoro AnanasoHa nepemMeLleHin KOMNOHEHTOB
OnemeHT Shrinkwrap ymeHbLuaeT pa3mep gaHHbix Ha 70-90 %, no3sonss:
e COKpallaTb BpeMmsi, HeoOXxoaumoe A4S Bbi30Ba BU3yanuanpyembix HAOOPOB AaHHbIX.

e CHwmxaTtb TpeboBaHus kK annapaTHomMy obecneveHnto, Heobxogmmomy Ansa paboTtel ¢ Habopamu
AaHHbIX.

+ CHwxaTb Bpemsi, Heobxoanmoe Ans nepegayvn gaHHbIX B CETU.

OBa Tuna lNceBaorpacdpunku

CywecTBylOT ABa TMNa anemeHToB ncesgorpadumkn: Skcnoptupyembin ®ann MNMcesgorpadumkn (Exported File
Shrinkwraps) n AccoumnatusHas lNcesgorpaduka (Associative Shrinkwraps).
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Skcnopmupyembil ®aln lNceedozpaghuku
SKcnopTrpyembin chann ncesaorpadukm:
* BoIsbiBaeTcs nocpeactsom File > Export > Model.
+ O6ecneunBaeT MeTO4 NPSAMOro NPefoCTaBNeHNs AaHHbIX B COBMECTHOE NOMb30BaHMe.
e YnpaBnsieT o6LMM YPOBHEM KayecTBa M co3gaHuem aTpnbyToB.
¢ He accounaTtuseH.
CyLecTBYOT TpM MeTOAA 3KcnopTa darna ncesgorpadmki:
» TNomHoxecTBO NoBepxHocTew (Surface Subset).
»  CnusHne TBepgoTenbHbix mogenen (Merge Solid).
e TpuaHrynsums TBepgoTenbHbix mogenen (Faceted Solid)

VX MOXHO BbI3blBaTb nocpeancTBoOM OMarioroBoro OkHa, Kak rnokasaHo Ha crnefyrowemM pUCcyHke:

P& Lreate Shnnkwrap P Creale Shrinkwiap

L]
O

|5 [Oricre Skel=tans
| | e B | S

= TEE]

PucyHok 9: [Inanorosoe OkHo CREATE SHRINKWRAP
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MoamHoxecTBO MNoBepxHOCTEN

UpMrHamnE HaA TREHCMMCoWA Harley Mo g MHOE 2CTED NOE SPXHOCT 26
paM ep hana 147 WG Pazm ep halina 23 MG
“WpoeeHe Kaqectea B

PucyHok 10: lNMcesnorpaduka B Buae NogmHoxecTBa NoBepxHocTewn

CnusiHne TBepaoTenbHbIX Moaenen

UpHrkHane H=A Yol peeHaA KoMnNoHoErs 52 Fazmep darna 12 MG

FazMep darna 531 MG YpoESHE KIHECTER S
BpeMA KOHESPTEL MK BT MKH.

PucyHok 11: lNceBgorpadmka co CnuaHmem TeepaoTenbHbix Mogenen

Tpuanrynauua TeepaoTenbHbix Mogenen
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OpHrvHane H=A TpaHoM McoHA Harl ey YpoEeHE KeHeoTES o
pazm en thmana 147 MG Fzzm ep dhaina 17 MG
Bper A KoHESRTaUKK 40 MKH.

PucyHok 12: SnemeHT lNcegorpaduvkn B Buage Tpuanrynauum TeepgoTtensHbix Mogenen

AccoyuamueHbliti dnemeHm [Nceedozpaghuku

AccouunaTtuHbii AnemeHT NceBgorpaduku:

BbI3biBaeTCs B MeHto Feature, Create, Data Sharing.

CnocobcTBYyeT pasgeneHnto AaHHbIX U MOBTOPHOMY UCMONb30BaHUIO B ApYrMx cbopkax.
YnpaBnseT ypoBHEM Ka4yecTBa M co3gaHneM aTpmbyToB.

BHeppsieTca B feTtanb nnm COopky.

WNcnonb3yeTtcs B YnpouweHHbIx MNpedctaBneHmsx ons noBbileHns 3deKTMBHOCTU paboThl C
KPYMHBLIMU KOHCTPYKLUAMMN.

Onuuu Co3paHusn MNceBaorpadmkn

Onuum No yMon4yaHuto ToNbKO Ans aTpubyToB

[ Shnnkwrap Attnbutes

— [uality

Leseal: 1 =

— ftinbutes
[¥ &uto Hale Filing

[# Ignere Small Surlacss

[#maller than |'IE 3: % of mode]
Dons I

PucyHok 13: [lnanorosoe OkHo Shrinkwrap Attributes
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e Bblcwuun ypoBeHb kavyecTBa TpebyeT 6ornbLuero BpeMeHu paboThbl.

¢ ABTO3anuBka OTBEPCTUN.

e BknoyeHue nockyTHbIX noBepxHocTen (Quilts).

*  VirHopupoBaHue MarblX NOBEPXHOCTENA.

e PacwwupeHHoe ynpasneHue nocpenctsom gnanorosoro okHa SHRINKWRAP.

% SHRINKWRAP
|El=nent I_I nfo 1
Camp Subsst Aubomalic
Subiet Handing 0 pticnal
Attnbutes Cualitv=1
Addiional Sz [ pticnal
Inchode Dahares [ ption.al
Geom Depenoency O ependent
Externalize O ptional
| e g

| ] Carcel Fiaicw

PucyHok 14: [lnanorosoe OkHo SHRINKWRAP

. MoaMHOXEeCTBO KOMMOHEHTOB.

P subsat Handling

Subset Options

{* Shiinkwwap and Selsct
" Select and Shiinkwrap

Lione |

PucyHok 15: [Inanorosoe OkHo SUBSET HANDLING

[ononHuTeneHble NOBEPXHOCTH.

BknioyeHne onopHbIX MOBEPXHOCTEN.

I'IepeKmoquVle 3aBUCUMOCTEN reoMmeTpun.

Onuusa sonnolleHus (Externalize).

KoHBepTauus us JlokaneHoro Bo BHeluHee.

JNTaGopaTopHbIn MNMpakTUKym

Uenb

B amom npakmukyme, Bbi usy4ume anemeHmsl YnpouwieHHoz20 [Mpedcmaenenus u lNceedozpaghuku,
Komopblie s16/I1I0mcsl KNro4YeebIMU npu paéome ¢ 6onbuwiumu c6opkamu.
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MeTon
B YnpaxHeHuu 1, Bbl cosgaguTe YnpolleHHoe lNpeactasneHve getanu.
B YnpaxHenun 2, Bbl cosgagute Ncegorpadmky Coopku.

B YnpaxHenun 3, Bbl cosgaguTe YnpoLueHHoe NpeacTaBrieHne cOopku.

YIPA>XHEHUE 1: Ucnonb3oeaHue YnpouweHHbIx [lpedcmaeneHul Jemanu
3apayva 1. OTKpbITb ronoBky 61oka LMNMHAPOB ANs CO34aHMsA e€ YNPOLLEHHOW BEPCUM.

1. MNepenanTe B kaTanor SIMP_REP.

2. OTkponte ENG_HEAD.PRT.

3. Noepawante mogenb. LLlenkHnuTe no cpegHen KHonke Mblwn n Haxmute <CTRL> .

Y

h

s

PucyHok 16: [Jetans N'onoskn bnoka LunuHapos

3apava 2. Co3gaTtb yNpoLLEHHYO BEPCUIO 9TOM AeTanu, nokasbiBas TONbKO OCHOBHYHO (hOpMY 1 BaXHble
nocajiouHble MecTa.

1. WenkHute no Simplfd Rep > Create. Beeante [BASE_HEAD] B kayecTBe Ha3BaHWS U HaXMUTe
<ENTER>.

2. Onpegenvte NpPaBuIio MO YMONYaHMWIO A5 3TOr0 YNPOLEHHOro NpeAcTaBneHuns, YTobbl UCKMOUNTL BCe
anemMeHTbl B 3TON MOAENN 3a UCKMoYeHeM ykasaHHbIX. WenkHnte no Exclude Feat > Regenerate > Whole
Model > Done.

CoBer:

Ecnu getanb pereHepupyeTcs MeaneHHo, MOXHO ucnonb3oBaTtb Accelerate Bmecto Regenerate ans
YCKOPEHUSI BbI30Ba (3TYy OMLMI0 MOXHO YCTaHOBUTb NO3Xe, BbiOupas Attributes B meHio EDIT METHOD).

3. WenknuTe no Features > Include > From/To.

4. B okHe [lepeBa Mogenu, Bbibepute nepsbii aNeMeHT AN BKIYEHMs B 3TO npeacTasneHve. Boibepute
DTM1.
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5 rodel Tree 5 =10 =]
Fls Tres
M - e o R iR
EDIT: EMG_HEAD
[ EMG_HEAD PRT Dief: Ewelude Feat =
L DT INCLUDE
DTM2 INCLUDE
DTM2 IMCLUDE
é—---F‘rntlus“inn id 7 IMCLUDE
- Da 28 INCLUDE
b 23 INCLUDE
Lo INCLUDE
>Fh:u‘-d id B8 IMCLUDE
Lo 19
b-Dut id 250 i
4] P r—

PucyHok 17: Beibop SnemeHToB

5. Bbibepute ROUND ID 65. O6paTtuTe BHMMaHWe Ha TO, YTO CUCTeEMA Tenepb BKOYaeT BCE 3NIEMEHTbI
mexay DTM1 u ckpyrneHnem.

6. LLlenkHnte no Done > Done/Return. YnpolieHHas getanb AomkHa oTobpaxaTbCsi, Kak Moka3aHo Ha
crnenyoLLEeM PUCYHKe.

THI

SIMPLER REP .BASE_HEAL
PucyHok 18: YnpouwleHHasa Jetanb

Coser:

[ns npocmoTpa npeacTaBneHns TONbKO C BKIOYEHHbIMY anieMeHTamu, wernkHute no Update Screen. Ecniun
anemeHT ByaeT BbIGpaH Mo HEOCTOPOXHOCTY, LienkHuTe no Default n BbIGepyTe anemeHT Ana ycTaHOBKU
ero npasuna obpaTHO B COCTOAHME MO YMOMYaHWIO.

3apaua 3. Co3gartb BTOpOe yNpOoLLeHHOEe NpeacTaBneHme, KOTOpoe NOKaXeT Bbipes B AeTanu.

1. WenkHute no Set Current > Master Rep > OK.
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2. lWenkHuTe no Create n BBeante [HEAD_CUTAWAY] B ka4eCcTBE UMEHM.
3. WenkHute no Include Feat > Accelerate (ans 6onee 6bicTporo Bbizoea) > Whole Model > Done.
4. WenkHute no Work Region > Extrude > Solid > Done.

5. 3aBepLumnTe onpepeneHue paboyen obnactu. LenkHute no Both Sides > Done. Ykaxute DTM1 B
KayecTBe 3CcKM3HOM nnockocTu. LenkHnte no Okay, 4ToObl NPUHSATL HAanNpaBneHWe Mo YMONYaHWIo A4S

npocmoTpa. LenkHute no Top n Bbibepnte DTM2. Boibepnte DTM2 1 BHeLIHME BepTUKalbHbIE KPOMKU B
KayecTBe NpUBA30K.

6. Hapucywte nuauio Bgonb DTM2, koTopasi BbIpOBHEHa MO rpaHMLam rornoBku 6roka unmMHapoB, Kak
nokasaHo Ha criegytoLem pUCYHKe.

Bk IpoEHATE KOHES- » ] o
HyHD TOHEY Mo
CTOpOHE J2T3MH

EEpoEHATE SCHHEHYHD Bk IpoEHATE KOHES- J

AMHKED o OT kA HiyHD T OHEY MO
CTOpOHE A2T3MH

PucyHok 19: Sckns Paboyen Obnactu

7. lWenkHuTe no \" YKaxuTe HanpaeneHue yganeHus Beepx. LenkHute no Okay, 4ToObl NpUHATL
HarnpaBneHue.

8. lWenkHute Thru All > Done > Done > OK > Done Return > Done Return.

9. MospalLanTe Mogens 1 o6paTnTe BHUMaHWe Ha Bbipesbl. MNpeacTaBneHne 4OMKHO 0TobpaxaTbesi, kak
nokasaHo Ha creayloLemM pUCyHKe.

PucyHok 20: 3akoH4YeHHbIV Bbipes
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10. CoxpaHuTte getanb 1 3aKponTe OKHO.

YIIPAXXHEHMWE 2: Co30aHue lNceedoepagpuku C60pKu

3apaua 1. OTkpbITb COOpPKY ABMratens u cosgatb [ceBgorpaduky B pexxume coopku. rHopupyrite
HEKOTOpblE HEBUAMMbIE KOMMOHEHTbI.

1. Otkponte Mactep lNMpeacrasneHne CART_ENGINE.ASM Rep.
2. Wenknute no Feature > Create > Data Sharing.
3. YBenunybTe YposeHb KayecTtsa ¢ 1 go 6. LenkHuTte no Done .
I shrinkwrap Attributes |
ity

Lessel: g 3

— Alributes
[ Auta Hale Filing

[ lgnare Small Sufaces

|=mnallerbhan |5 3: &t mcalel)

Deone

PucyHok 21: Atpnbythl NceBaorpadukm

4. Oeaxpbl wenkHute no COMP SUBSET. LenkHuTe no Ignore. BeibepnTte HEBMOMMbIE KOMMOHEHTHI,
ENG_MTR_SKEL, ENG_CONNECT_ROD, ENG_PISTON. lenkHute no Done.

M Model Tree ol xl]

File Tree

E E o TE ]
o o (u] - (-
|y IS R

SHRIMEMWRAP CC

[ CART_EMGINEASM =
----- EMG_MTRE_SEELPRT Igrore

...... [ ENG_ELOCKFRT Considzr

----- [ EMG_SHAFT.FRT Conzidar

------ [ EMG_COMMECT_ROD.PRT |lgnore
----- [ EMG_COMKECT_ROD.PRT |igrore

------ [ ENG_PISTOM.PRT [griore

----- (@ ENG_PISTON PRT lgnore

------ [1 ENG_SIDE_COWER.FRT Conzidzr

----- (3 ENG_HEADPRT Consicer
FH-[E) EMG_CUJTCHASM Canzider

..... @ ENG_FLYwWHLPRT Consider 1
1| |+l | Ll_l

PucyHok 22: [lepeso Mogenu
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5. Osaxab! wenkHute no SUBSET HANDLING. Lenkuute no Select and Shrinkwrap > Done > OK.
6. CoxpaHunte mogernb.

3apauva 2. CosganitTe ynpoLeHHOe npeacTaBnenne, UCnonb3ysl NIeMEHT nceBaorpadmki.
1. WenkHute no Simplfd Rep > Create.

2. Beegute [SW_ENG_ASM]. Haxmute <ENTER> gns npuHatus.

3. WenkHuTe no Exclude Comp > Update Screen > Done > Done/RetUrn.

4. CoxpaHute MoJenb U yganute ee U3 ceccum.

GIMFLTE RIP: SW.ERE AW

PucyHok 23: lNcesanorpaduka, Mcnonesyemas anga YnpotueHHoro NpeacrasneHns

YIIPAXXHEHMWE 3: Co30aHue YnpouweHHoz2o0 lpedcmaeneHusi C6opku
3apava 1. OTkpbITb cOOpPKY ABMraTens, 4To6bl co3aaTh YNPOLLEHHYHO BEPCUIO.

1. Otkponte CART_ENGINE.ASM.

2. MNoBpalarte geTanb Ans npocMoTpa noapobHocTelr cbopku.

3. BbiknounTe BCE ONOPHBIE MIOCKOCTU, OCK, TOYKU U CUCTEMY KOOPAMHAT.

Coser:

Ecnu ueeTta 6binn BbIKMHOYEHbI paHee, X MOXXHO Tenepb BEepPHYTb Ha3an.

PucyHok 24: Mactep-lpeacrasneHue
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3apava 2. [1ns ynydwweHunsa appekTMBHOCTU paboThl 3TON COOPKM, CO3AaTh €€ YNPOLLEHHYIO BEPCUID, YTOObI
nokasaTb TONIbKO OCHOBHbIE KOMMOHEHTBI.

1. Wenknute no Simplified Rep > Create. Beeaute [BASE_ENGINE] B kauecTBe nmeHu.

2. YKaXXuTe npaBuIio no yMOom4aHuio ans 3Toro YnpoLLEHHOro NpeacTaBennsi, YToObl CKITHOYNTL BCE
KOMMOHEHTLI B 3TOW COOpKe KpoMe ABHO yKadaHHbIX. LenkHnTe no Exclude Comp.

3apava 3. BbibpaTb KOMMNOHEHTHI ANs BKIOYEHNS B 9TO YNPOLLEHHOE NpeacTaBneHmne.

1. WenkHute no Master Rep. Buibepute ENG_BLOCK.PRT, ENG_HEAD.PRT, ENG_CLUTCH.ASM u
ENG_SIDE_COVER.PRT.

2. MpocmoTpuTe Tekywee npeactasnenue. WenkHute no Update Screen. O6patuTte BHMMaHue, 4YTo
maxoBuk (ENG_FLYWHEEL.PRT) u Ban Bu3yanbHO OTCYTCTBYIOT, Kak MOKa3aHO B CNeAytLLEM PUCYHKE.

5 IWPLFE REF.BABC_EMG IHE
PucyHok 25: O6HoBneHue OkpaHa

3. ObpaTuTe BHUMaHUE, YTO CMCTEMA MO3BOSISIET YAANATb KOMMOHEHTbI, KOTOPbIE UMEIOT A0YEepHUE
anemMeHTbl 6e3 nepeagpecoBKN OTHOLLEHMI poanuTenks / MOTOMOK.

3apava 4. bazoBoe MeCTONoNoXeHVe U pasMep MaxoBUKa BaxkHbl, HO hakTUYecKe pasmepa U Macc-
WHEPLUMOHHbIE XapaKTEePUCTUKN - HET. [o3ToMy, 0TOGpasnTe 3TOT KOMMOHEHT TOMbKO B KapkaCHOM BUZe.

1. Wenknute no Graphics Rep. WWenkHute no Select Mdl B meHto SELECT MDL. Beibepute
ENG_FLYWHL.PRT u3 okHa JepeBa Mogenu.

2. WenkHnte no Update Screen n 3akpacbTe nsobpaxeHue, ecnu Tpebyetca. ObpaTtute BHUMaHWE, YTO
cucTeMa oTobpaxkaeT B Kapkace TONbKO MaxOBUK.
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SIMFLFT FEF, BASE_EWGI I
PucyHok 26: [Jo6aeneHue 'pacmyeckoro MNpeacraBneHus
3. WenkHnte no Done B meHo EDIT REP.
4. YpanuTe n3 namaTn Mogenu, Kotopble 6ornbLUe He OTOOpaXatoTCs.

LenkHuTe no File > Erase > Not Displayed. O6paTte BHUMaHWe Ha MOLENN, NEPEYNCTIEHHDBIE B
ananorosom okHe. LenkHuTte no OK.

3apava 5. [lepeBo Mogenu npogormkaeTt oTobpaxaTtb mactep-cbopky xotsas BASE_ENGINE.ASM saensetca
aKTMBHbIM NpeacTaBneHneM. Co3gante gpyroe ynpoLeHHoe npeacTaBneHne, UCNonb3ys npeacTaBneHne
petanu BASE_ENGINE.ASM, cosgaHHOe paHee.

1. Wenknute no Create. Beeante [SUB_HEAD]. Haxxmute <ENTER> .
2. OnpegenuTe TO Xe NpaBuio MO YMOS4aHMIo, YTO UCNonb3oBanochk paHee. LenkHute no Exclude Comp.

3. HauHuTe co3paHmne HOBOro npeAcTaBreHns, UCNofb3ys paHee onpedeneHHoe. MpumnTte No ymonyaHuo
macTep-npeactasnenue. LenkHnte no By Rep > OK, 4ytobbl npuHate BASE_ENGINE, koTtopoe saBnsetcs
€OVHCTBEHHbIM NpeacTaBreHeM.

3apaua 6. O6paTnTe BHMMaHWe, YTO cUCTema yCcTaHOBUNa Bce Modenu B MacTep-npeacraBneHune, KOTopoe
6b1no BbibpaHo ansa npeactasneHns BASE_ENGINE. BcnoMHute, 4To MaxoBUK ABAsieTCH rpadonyecknum
npeactaeneHvem. Onuus By Rep — ABnseTcs Tonbko MHCTPYMEHTOM Bblbopa, KOTOPbIV He YCTaHaBnNnBaeT
Tvn npegctasnexus. Namernute npeacrtasnede ENG_HEAD.PRT.

1. WenkHute no Substitute. Boioepute ENG_HEAD.PRT u3 [lepeBa Mogenu B ka4ecTBe KOMMOHEHTA Ansi
NOACTaHOBKMW.

2. Wenknute no By Simplified Rep > Browse ans npocMoTpa ynpoLleHHbIX NpeAcTaBreHnin B 3TON Moaenm
(TamM JOMMKHBI NMPUCYTCTBOBATL [iBa paHee CO34aHHbIX B 3TOM ynpaxkHeHun). Beibepute BASE_HEAD.
Oeaxabl wenkHute no OK, 4yToObl 3amMeHnTb NpeacTaBneHue B cbopke.

3. WenkHuTte no Update Screen > Done, ons 3aBepLUeHNs NpeACcTaBneHns.

3apava 7. 3aﬂpOCI/ITb cucrtemy Ha npeamMmet moaenen C60pKVI aBuratend, KoTopble HaxoaATCA B NaMATH,
3aTteM yaannte nx n3 namaTun.

1. Wenknute no Info > Pro/ENGINEER Objects. O6patuTe BHMMaHue Ha ABa NepeYvnCrieHHbIX MaxoBMKa,
MacTep-npeacTaBneHne n rpadmyeckoe npeacraBneHne. 3akponTe OKHO.

2. lWenkHute no File > Erase > Not Displayed > OK.
3. CHoBa wernkHuTe no Info > Pro/ENGINEER Objects, 4Tobbl yBMaeTh pesynbTar.

3apaua 8. Co3gatb gpyroe npeacraBneHne ¢ ncnonb3oBaHuem coopku B3anmoobmeHa. Coopka bbina
cosfaHa paHee.
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1. Wenknute no Create. Beegute [CONCEPT_ENG_BLOCK]. Ykaxute EXCLUDE COMP, kak npaBuso no
YMOIYaHuto.

2. lWenkHnte no By Rep. Boibepute SUB_HEAD. LlenkHute no OK. O6paTunte BHUMaHue, 4TO cuctema
UCKIoYMna Mogenb rofioBkM 6oka LMnMHOPOB, Tak Kak oHa Obina 3aMeHeHa.

3. Ucnonbaynte CONCEPT_BLOCK_BLOCK.ASM B ka4ecTBe ynpoLLeHHOro B3anmoobmMeHa ans
ynpouleHus 6noka asuratens. LenkHute no Substitute > Select Mdl. Buibepute ENG_BLOCK.PRT u3
Hepesa Mogenu.

4. WenkHute no By Interchange Assembly > Browse.

5. PacnaxHute CONCEPT_BLOCK BLOCK.ASM B gnanorosom okHe SELECT MODEL. Beibepute
CONCEPT_BLK.PRT. Osaxap! wenkHute no OK.

6. LWenkHute no Update Screen. NpeactaBneHne 4omkHO 0ToOBpa3nTbCs, Kak NokasaHo Ha criegytoLem
PUCYHKe.

7. |.|.|,eJ'IKHI/ITe no Done ons 3aBeplieHnda npeacrtaBrieHnA.

PucyHok 27: lNoacraHoBka

3apava 9. [Ina nocnegHero yana, MydTbl, co3aaTb AeTarnb 060M04KN AN YMeHbLUEHNUS pasMepoB AeTanu.

1. MepenauTe B MEHI0 BLICOKOro ypoBHs ASSEMBLY. LllenkHute no Don€/Return.
2. WenkHute no Design Mgr > Envelope > Create.
3. YkaxunTe Ha3BaHue reomeTpun obonoykn. Beegute [CLUTCH_ENV].

4. Onpegenute cbopky obonoykm ansa nogctaHosku. Beibepute ENG_CLUTCH.ASM B [lepese Mogenu.
LLenkHuTte no Done.

5. Co3pgaliTe HOBLIN KOMMOHEHT ANs UCMNOSb30BaHUsA B kadyecTBe reomeTpumn obonoyku. LenkHute no Create.

6. LWenkHute no Part > Solid. Beegute [CLUTCH_ENVELOPE].

7. Hauynnte co3gaBaTth BblgaBnmBaHue. LLenkHute no Create First Feature > OK. LLlenkHuTe Solid >
Protrusion > Revolve > Solid > Done > One Side > Done ans co3gaHusi ce4eHunsi BpaLleHus.

8. YkaxunTte ackunsHyto nnockocTtb. [Asaxabl wenkHute no Sel By Menu. [Isaxabl Boibepute
ENG_CLUTCH.ASM. WenkHute no Datum > Name > ADTM3.
9. MpumuTte HanpasneHune co3gaHus anemeHTa. WWenkHuTe no Okay.

10. YkaxnTe ropusoHTarnbHyo Unn BepTMKanbHY NNockocTb Npmeasky. LenkHute no Bottom B kayecTse
HanpaBneHus; 3atem asaxapl wenkHute no Sel By Menu. [saxapl Bbioepute ENG_CLUTCH.ASM.
LenkHute no Datum > Name > ADTM2.

11. Hapucywvite bopmy, kak noka3aHo Ha cregyloLwem pucyHKke, BbipaBHUBAs 3CKM3 MO CYLLECTBYIOLLEN

MydbTe, UCnonb3ysi NokasaHHble NpuBa3ku. LLienkHuTe no |
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12. Onst onuum Revolve, wenkHute 360 > Done > OK > Done ans 3aBepLueHus 0605104KN.

13. BepHUTECH B MEHIO BLICOKOIO YPOBHSI.

PucyHok 28: Ceuenne Ob6onoukm

3apava 10. Vicnonb3ynte getanb 060104KN B CYLLECTBYIOLLIEM YMPOLLEHHOM NpeacTaBneHnm
BASIC_ENGINE.

1. lameHuTe ogHo 13 ynpoleHHbix npeactasnenui. LenkHnte no Simplfd Rep > Redefine. Buibepute
BASE_ENGINE. WenkHute no OK.

2. BeinonHute nogctaHoBky aetanu. WenkHuTe no Substitute > By Envelope. Bbibepute CLUTCH_ENV.

3. MpocmoTpuTe namMeHeHus B npeactasneHun. LenkHute no Update Screen. O6patuTte BHMMaHue, 4YTo
cbopka My Thl Obina ynpotleHa.

4. 3aBepLlunte nepeonpeaenenHne npeacraenexus. LenkHmte no Done > Done/Return B meHio SIMPLFD
REP. lNMpeacTaBneHne JomMKHO 0TOOPa3nTbCS, Kak MOKa3aHo Ha CrieayoLeM PUCYHKE.

" |
=y
. Sy

PucyHok 29: NoactaHoska O60Mn04ku

5. CoxpaHuTe n cotTpute cOOpKy U3 namsaTu.

Pe3iome

B sTon rnase, Bbl y3Hanu kak:

*  co3pgaBaTb YNpOLLeHHbIE NpeacTaBneHusl, UCNonb3ys NpeaonpeaeneHHbIe UM NOMb30BaTENbCKNE
npeacTaBneHus.

« CospgaBaTtb ynNpoLUeHHble NpeAcTaBNeHns ypoBHS AeTany unv coopku.

« CospgaBatb anemMeHT lNceBaorpadukm.
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nasa 10

KoHcTpynpoBaHue CeBepxy-BHU3 u

KoMNoOHOBKU

B amoii anaee Bbl usyyume, Kak ucrnosb3oeams rnapassiesibHble Memoobi MPoeKmupoeaHus ons
paspabomku Modereii 8 cpede KOHCMPYUPOBaHUSsI C8epPXy-8HU3.

Bbi makxe usyvyume, kak ucnosib3oeams Komnoroeku (Layouts), komopsbie ucnons3yromcs ons
nepedayqyu HasHaYeHUs1 KOHCMPYKUUU c60pKu 8 HUcxoodsiwel cpede npoekmupoeaHusi. Bydem
rnokasaHo, Kak co30aeamb KOMITOHOBKU U KaK UCIMOJIb308aMb 8 HUX yPaeHEeHUs].

LUenn
lMocne 3aBepLueHnsa 3aTon rnasbl, Bel cmoxeTe:
e onpegensTb Ha3HaYeHMe KOHCTPYKLMM NpoekKTa.

*  lcnonb3oBaTb ABYXMEPHbIE KOMMOHOBKM U UHXEHEPHbIE 3amnvcK AN HACTPOEK U CO3aaHus
JOKYMEHTaLN.

+  Onpepensitb CTPYKTYpY cOGOpPKMU.

e CospaBaTb HOBblE AeTanu 1 yanbl B npoLecce paboTbl CO COOPKOMN.

*  KonvpoBaTb reoMeTpuio Mexay KOMnoHeHTaMmm B cOopke.

+ [epenaBaTtb HasHa4YeHNe KOHCTPYKLUM U3 AaHHbIX BbICLLIErO YPOBHS B Y3ribl.

«  3anucbiBaTb NpenMyLLeCTBa NOCTPOEHUST KOMIMOHOBOK MW MHXXEHEPHbIX 3anucen.

° CesasbiBaTb AeTanu ¢ KOMMNOHOBKaMM.

BeeneHue B Metop lNpoekTuposaHusa Ceepxy-BHu3

Pro/ENGINEER npegnaraet Heckonbko METOA0B, KOTOPbIE MOXHO MCNONb30BaTb AN YCNELHOro
NpPOEKTMpOBaHus B HUcxoadawewn cpege. OH MMeeT MHOXECTBO MHCTPYMEHTOB Ansi UCCrefoBaHnsi COOPOK U
onpegeneHnst Toro, kak OHU NMOCTPOEHbI.

OnpedeneHue HamepeHus lNpoekma

Wcnonb3ya Pro/ENGINEER, MOXHO nnaHMpoBaTh KOHCTPYKLMIO 40 CO3A4aHus Kaknx nubo mogenen. Nepeq
BbinosiHeHnem ntobown padotsl B Pro/ENGINEER, MOXHO COXpaHUTb BPEMS U YBENUYUTL TOYHOCTb
KOHCTPYMPOBaHUS 3a CYET:

*  3CKM3MPOBaHUSA NPedBapUTENbHON FreoMeTpUM.
»  OnpeaeneHnst MHGOPMaLIMKN NO KPUTUYECKMM pasMepamM U MOHTaXYy.
« Co3gaHusi 3aBMCUMOCTEN Mexay napamMeTpaMm Modesnu.

e YKaszaHud TOro, Kak KOMNOHEHTbl ByayT cobupaTbes.
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3arem, MOXXHO Mcnonb3oBaTb d)yHKLI,I/IOHaJ'IbeIe BO3MOXHOCTU KOMMOHOBKM O514 ynpaBieHNA NPOEKTOM Ha
BCEX 3Tanax npouecca pa3pa60T|<|/|.

OnpedeneHue Cmpykmyp C60pKu

Cregytolive MeTodbl ONpeaensioT CTPYKTYpy COOpKM 40 co3daHust U cBopku BCeX KOMMOHEHTOB:

Co3paHue HoBbIXx Y3noB

[nga cosgaHus HOBBIX Y3MOB, MOXHO Mcnonb3oBath Ananorosoe okHo CREATION OPTIONS ans
KOMMPOBaHMS CYLLECTBYOLLMX COOPOK, pa3MeLLEHNS TPEX OMOPHbIX MIIOCKOCTEN MO YMOTYaHUIO
HenocpeacTBeHHO B cbopke 6e3 py4yHOro AobaBneHns 3aBUCMMOCTEN pa3MEeLLEHMS, U onpeaenennst
TONbKO CYyLLIECTBOBaHMSA y3na B CTPyKType cOopku.

| ]
— Creation Methol ——
= Copy Fram E<isting
 Locate Defauli Daiums
" Ermpty
{3 Zrzaie st Feature

— Zopy From...
| start_assy.ash

Unplaced
¥ Leave Componeni Unplaced

T Cancel | 7

PucyHok 1: CosgaHne C6opku

OGpaTuTe BHMMaHue:

Mpu BbIGOpe Leave Component Unplaced n Copy From Existing nnn Empty B gnanorosom okHe
CREATION OPTIONS, cuctema otobpaxaeT kKomrnoHeHT B [lepeBe Moaenu, Ho He B pakTU4YECKOM OKHe
cbopku — faxe, ecrnv KOMMNOHEHT COAEPXKNUT rEOMETPUIO.

KonupoeaHue, Cyuwjecmeyrowel Nleomempuu

MoxHO onpeaensaTb HOBbIN y3en NyTeM KONMpoBaHMS CyLlecTBytowwen coopkun. Havano cbopkn dannos
ocobeHHO nonesHo, ecnun HeobXxoAMMO UCMOSb30BaTh y3en HeMeANeHHO; OOHaK0, Henb3s KonupoBaTb
cOOpKy, ecriv oHa COaEePXUT Kakne NMbo KOMMOHEHTbI.

OnpedeneHue OnopHbix lnockocmell Mo YmMonyaHuro

Mo>kHO co3gaBaTb HOBbIW y3en nytemM pasMelleHmna Tpex OnopHbIX NSIOCKOCTEN MO yMOJI4aHuo
HenocpeacTtBeHHO B c6opKe. OTOT METOA 3KOHOMUT BpemM4A, NOTOMY YTO y3eJl He Ha4YNHaeTCA B OTAESIbHOM
OKHe C60pKM, N HeT HeobXxoaAMMOoCTH BPY4HYHO nobaBnsTb C60p0‘-IHbIe 3aBUCUMOCTN.

OnpedeneHue lMycmsbix Y3108

MoxxHO onpeaensaTb CyllecTBOBaHWE y3na B CTPykType cbopku, To ecTb B Cneuundukauumn (BOM) n depese
Mogpenu, cozpaBas c6opKy, KOTOpasi HE COOEPXKUT HUKAKON reoMeTpuMm.

Cos3paHue [letaneun 6e3 Nl'eometpun

Wcnonb3ys MmeToapl, onMcaHHbIe Bbille, A5 CO3AaHNS HOBbIX Y3I10B, MOXHO Takke co3iaBaTb HOBble
Aetanu 6e3 reomMeTpuu, onpeaenssi Ux CyLecTBOBaHNE B CTPYKTYpe COOPKW.
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* KonupoBaHue cyluecTBYIOLWMNX AeTarnemn — npu KONnMpoBaHUM HavyaTon AeTany unm apyrou
CyLLECTBYHOLLEN AeTann MOXHO NCMOMb30BaTb COOPOYHbIE 3aBUCUMOCTY NN OCTaBMSAThL €€
HenpuBA3aHHON.

. PasmeweHune OMOPHbIX 3JIeMeHTOB NO YMON4YaHU — 0e3 co3gaHus d)aKTI/I‘-IeCKOIZ reomeTpumn
netann MOXHO pa3MecCTUTb TP ONOpPHbIE NMJTOCKOCTU HENOCPeaCTBEHHO B c6op|<e.

« NMycTon — cuctema nepeuncrniset nycrole getanu B [lepee Mogenu 6e3 otobpaxxeHus kakmx nmbo
anemeHToB B Mpacdnyeckom okHe. [NycTble geTann MOXHO pasmeLlaTtb B NOSIOXKEHUN MO YMOMYaHU0
nnn ocTaBnATb HENPUBA3AHHbIMW. 3TO NO3BONUT 0003HAYNTL npucyTcTteue getanm B cneu.mq)mxaumm
cbopku.

B npouecce unu nocne pa3paboTku Mogenu u3genus, MoXHO co3faBaTtb 3f1eMeHTbI B eTanu, UCMomnb3ys
Modify > Mod Part. Vicnone3ys onuuio Copy From Existing, MoXHO KonmpoBaTb Ha4anbHy0 MHHOPMAaLMIO
AeTanu ans nonyYyeHust COOTBETCTBYIOLLEro NOMIOXKEHUS U 3aBUCUMOCTEW; OOHAKO, MOXeET noTpeboBaTbcs
nepeoripefenqTb pasmeLleHve aetanu.

PasmeweHne KomnoHeHToB B NMonoxeHuu No ymonyaHuio

MOXXHO BKIMIOYMTL KOMMOHEHT KaK YreH cGopku 6e3 hakTieckoro pa3MeLleHns ero B okHe cbopku. 3To
MO3BOMUT NEPEYNCIINTL KOMMOHEHT B Ka4ecTBe YreHa cOopKku, Oaxe ecrnv 3TOT KOMMOHEHT He roToB Ans
c6opku (Hanpumep, He UMeeT reomeTpun). Ecnm Ha aTom aTane elle HEBO3MOXHO onpeaennuTb
3aBUCUMMOCTU, MOXHO BbICTPO COBpaTh KOMMOHEHT B MOMOXEHUM N0 YMOSYaHWIo Ans NpocMoTpa ero B
c6opke 1 Cneundukaumu. MonoxeHne No yMonyaHuio ANt KOMMOHEHTa — MOSoXKeHWe, B KOTOPOM ero
HyreBasi To4Ka COOTBETCTBYET HyNEeBOM TOUKE COOPKM.

YnakoBka KomMnoHeHTOB

V|CI'IOﬂb3y‘i| d)yHKLI,I/IOHaJ'IbeIe BO3MOXHOCTU YNaKOBKWN, MOXHO pa3mMellaTb KOMMNOHEHT B OKHE C60pKl/I 6e3
onpeaeneHnd ToO4YHbIX 3aBMCUMOCTEN pa3mMeLlleHund.

OnpepeneHue YpaBHeHun O6bekTa B Pro/INTRALINK

MoxxHo ncnonb3oBaTb Pro/INTRALINK gns HacTpoviku CTpyKTypbl COOpKM Mnun BUpTYyanbHbl COOpoK B
paboyeM NpocTpaHCTBE.

Ucnonb3oeaHue Ckenremoe C6opku

CkeneThbl (skeletons) MoXHO Mcnonb3oBaTh AN CO34aHNA TPEXMEPHBLIX KOMMOHOBOK COOPKM, CUMYNSILIMK
ABVXXKEHWS, NNaHMPOBaHMS NPOCTPaHCTBA U BU3yanu3aunm KOHCTPYKLUKM cOopkn 6e3 paspaboTku
KOMMOHeHTOB. [lanee, ckeneT MOXHO UCMOMb30BaTh Kak LIeHTparibHY0 NMPUBSA3KY, KOTOpas MOXeT
N3MeHATbCA Anst OOGHOBNEHMS KOMMOHEHTOB, NyTEM NPOXOXAEHUS MHOPMaLMM BHU3 Yepe3 CTPYKTYPY
C60pKI/I. ,D,J'IH nepegayn HasHa4eHuUAa KOHCTPYKUUU N3 CKeNeTOB B KOMMNOHEHTbI CﬁOpKI/I, MOXXHO NCNoJ1ib30BaTb
nobon 13 cneayoLmx METOAO0B:

° KOHCTPYyMpoOBaTb 3J1EMEHTbI B AeTalnin C BHELUHUMU NPUBA3KaMU K CKENeTy.

° KOHCTPYyMpOBaTb 3J1EMEHTbI B eTanu 6e3 BHELUHNX NPUBA3OK K CKereTy, HO C UCMNOoJ1Ib30OBaHUEM
CKeleTa B KayecTBe HanpaBnmou.l,ePl.

*  WmeTb ckeneTbl y3roB, NpUBSA3aHHbIE K CKENETaM BEPXHENO YPOBHSI.

° Mcnonb3oBaTb 3aBUCUMOCTU CKeneTa ans ynpasneHua getanamMmu, nunn ncnonb3oBaTtb YpaBHEHUA B
KOMMOHOBKaxX AJ14 ynpaBJfieHUA CKennieToM U KOMMNOHEHTaMWU.

KoHuenuus bnokos

BmecTo co3gaHnsi MONHOCTLIO pa3p360TaHHbIX KOMMOHEHTOB U y35oB A514 pa3MeLlleHna nx B 060p|<e, MOXHO
co3aaBaTtb NpPOCTbie AeTalin, KOTopble X NpencTaBnAroT. Mo3xe, MOXXHO UCNOoNb30BaTb 3TU BIOKM B c6opKe,
ana oueHKn BpeMeHHO 3aHMMaeMoro npocTpaHcTBa, 40 MOMEHTa 3aBepLUEeHNA OKOHYaTElTbHbIX Moaenen.
|/|CI'IOJ'Ib3y9| pa3nnyHble MeToAbl, MOXKHO MO3XKe 3aMEeHATb KOMMOHEHTbI B KOHCTPYKUUWN.

- 247 -



© ric
Pro/ENGINEER 2001 Yany6nenHsiii Kypc '

KonupoeaHue lNpuesizoyHol Neomempuu Mexdy Modensimu

Mpy n3amMeHeHUn aeTanei Unu yanos B pexume CGOPKM, MOXHO MCrNonb3oBaTh anemeHT Copy Geom ans
KOMMPOBaHUsI MPUBSI304YHON rEOMETPUUN M3 OAHOW MOAENU B Apyryto. cnonb3oBaHue 3TOro anemMeHTa npu
HUCXOOALLEM NPOEKTUPOBAHNM NO3BOSISAET BLINOMHATL CrieayloLlee:

. KOHTpPONMpoBaTb U3MEHEHUA NyTEM NepeonpeneneHnsa 3aBMCUMOCTEN ONS 3IEMEHTOB KonnpoBaHUA
reomMeTpun.

. KOI'IVIpOBaTI: CKeneTHble AaHHble B AeTanun Ond co3gaHuna anneMeHToB B pexXnme Detanu, nnn B
I'IOLI,C60pKI/I nnn nx ckenetbl Ana moaennpoBaHnUA B OKHe I'IOL[CGOpKI/I.

< CospaBaTb kapTbl pacnpegenenuns getanen (map parts).
*  KoHconuaupoBaTb BHELLUHUE NPUBSA3KA B OTAEMbHbIV 3NIEMEHT.

° KOﬂMpOBaTb NPUBA3KN B FIO,EI,C60pKl/I, KOTOpbl€ MOIryT UMeTb BHELUHUE NPUBA3KA.

KomnoHoBku Pro/ENGINEER

KomnoHoBka (layout) - ueHmpanusogaHHoOe MecmorosioxeHue, B KOTOPOM MOXHO paspabaTbiBaTh,
nepeaasaThb W YNpaBnsiTb HA3HAYEHNEM KOHCTPYKLMK B pa3pabaTbiBaeMbix Moaensx. NHdopmaums,
KOTOPYIO MOXHO BKIto4aTb B KOMMOHOBKY, NO40GHa TOM MHAOpMaLMn, KOTOPYIO 0ObIYHO 3anuCbiBatoT B
3aMUCHON KHIMKKE UHXEHepa:

e [ABYXMepHas HenapaMeTpudeckasi 3CKU3Hasi reomeTpus.
e KOHCTpyKTOpCKME 3aMeTKMU.

* [noGanbHble ONOpHbIE NNOCKOCTN, OCU, TOYKM U CUCTEMbI KOOPAMHAT AJ1 aBTOMaTUYECKON COOPKN.
* [nobGanbHble pa3mepbl M NapameTpbl.

e TabnuyHble gaHHblE.

e [nobanbHble ypaBHEHNS.

lMpeumywecmea Ucnonb3oeaHusi TexHu4eckoU 3anucHOU KHUXKU
Mcnonb3oBaHWe TEXHUYECKON 3aMMCHOM KHXKKN UM KOMIMOHOBKM NMEET cneaywuwine npenmMyllectsa:

. Npn KOHCOIMAaUUnN KPUTUHECKMNX NapaMeTpoB MOXHO Bbi3biBaTb N KOHTPOJIMPOBATb pa3JyindyHbie
Moaenun n3 ueHTpann3oBaHHOro mecra.

e MoxHo ynpaBnsiTe N0GbIM KONMYECTBOM reOMETPUYECKMX PUCYHKOB U MOAENEN.
+ KomnoHoBka obecneumBaeT KOPPEKTHYIO CTBIKOBKY Y pa3Mepbl KOHCTPYMPYEMbIX KOMMOHEHTOB.

*  Pro/ENGINEER aBTOMaTMyecku BbI3biBaET TEXHUYECKYIO 3aMMUCHYIO KHXKKY B NaMsiTb paboyen
CTaHLMM Npu BbI3oBe Ntobow geTanu unm coopku, B KOTOPOW 3Ta 3anMcHasi KHuxkka Obina 3assneHa.

¢ MoXHO nerko onpegensaTb, KOTOpas U3 Apyrux getanen unm cbopok byaeTt ncnonb3oBatb
rnobanbHble OMOpPHbIe 3NeMeHTbl U NapamMeTpbl, HaxoadAwneca B 3annucHoOm KHWXKe, Npn nomMoLumn
dyHkumoHanbHocTn Where Used B meHio Relations.

Ucnonb3zoeaHue KomnoHoeku e lpoyecce lNpoekmupoeaHusi

Pro/ENGINEER nosonsieT BonnowaTe Ha3Ha4yeHne KOHCTPYKLMKU 1 YNpaBnaTb UM B npouecce
NPOEKTUPOBaHUS.

BaxHo 06aBnsATb B KOMMOHOBKY CTOJIbKO MHG)OPMAaLIMK, CKOMNBKO TpeGyeTcs Ans nerkoro noHumanus. Ecnm
3anncHas KHUXKKa CTaHOBUTCS CIIULLIKOM CIIOXKHOW, MOXHO co3aTb APYryto 3arnvCcHYH0 KHUXKKY U 0GbSBUTb
BMECTO OfJHOW ApYryto, Np1 HeOGXOAMMOCTH.
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Co30aHue TexHu4eckol 3anucHoll KHuxku

[N co3gaHns TEXHUYECKOW 3aMUCHOM KHKKM, HAYHUTE C UHUYUanu3ayuu komnoHoexku. CosaaHue 3anmncHom
KHVKKM MOZOGHO co3daHuio paboyero YepTexa. YCcTaHaBNMBaeTCs pasmep fiMcTa, K KOTOPOMY MOXKHO
[06aBMATb AOMNONHUTENbHbIE NUCTbI, NPY HEOGXO0AMMOCTH.

Mo>kHO co3gaBaTb HECKOMBKO 3anMCHbIX KHUXKEK Onst OAHOro NpoeKTa, KaXaaa 3arnmcHaa KHUXXKa MOXXeT
COCTOSATb N3 HECKOSbKMX NUCTOB. MOXHO NMETb OAHY 3arnCHYK KHWXKY, 0T06pa>|<a+ou.|,yro BeCb MNPOEKT, B TO
BpeMA Kak gpyrue 6yLI,yT cogepxaTb BXoadlime y3rbl KOHCTPYKUNN.

Acku3 lNpoekma

[Nsi 3CKU3MPOBaHNSI KOHCTPYKLMKN, MOXHO CO3[aBaTb reOMETPUL0, MCNONb3ysl T€ XKE UHCTPYMEHTHI
ABYXMEPHOIo pUCOBaHUs!, KOTOPbIE JOCTYMHbI Ans paboumx YyepTexen. FeomeTprs MOXET ObITb kak NPOCTON,
Tak n crioxxHon. Pro/ENGINEER He ucnonb3ytoT reomeTpurio KOMNOHOBKM ANsi CO34aHus aeTarnen.

PucyHok 2: lMpumep HapncosaHHon "'eomeTpumn

AHHOTMpOBaHMe KomnoHeHTOB BbiIHOCKamMu

I'Ipvl aHHOTUPOBaAHUM NPOEKTa, MOXXHO MCNOJb30BaTb BbIHOCKU O1A VID,eHTVI(*)VIKaLI,I/II/I KOMMNOHEHTOB "
nocnegywuwero 0003Ha4YeHUs NX B HKHEM FIEBOM yrny KOMNnoHOBKW. MoxHo Takke 000aBNsATbL TEKCTOBbIE
npuMmedvaHuna and OTO6pa)KeHI/I‘i| MHCbOpMaLI,VIVI Thna HanmMeHoBaHNA NpoekTa, matepnana, CTOMMOCTU U T.A4.

THE LAYOUT
This layeud will cantrel the 114
ol the Bl ard plale bole

PucyHok 3: [lo6aBneHue BeiHocok v NpymeyaHuin B KomnoHoBKY

YnpaeneHue KoHcmpykyueti npu lMomowu Nob6ansHol UHhopmayuu

MowHocTb komnoHoBku Pro/ENGINEER yBenuumsaetcsa ¢ ncnonssosaHvemM napameTpos. Bkniouas
rnobanbHble pa3mepa 1 napameTpbl B KOMNOHOBKY, MOXHO YNpaBnaTh KIMOYEBbIMU aieMEeHTaMm NpoeKTa.
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PucyHok 4: [lo6aBneHue MNapameTpnyeckmx Pasmepos

Ans yBenMueHnss BO3MOXXHOCTEN KOMMOHOBKU 1 Nepefayn HasHauyeHUst KOHCTPYKLUM, MOXHO AenaTb
crneaywoulee:

*  MCMONb30BaTb YpaBHEHWs ANs YCTAHOBIEHNS B3aMOCBSA3N MeXay napamMeTpamMu.
*  Vcnonb3oBaTb Habopbl NapaMeTpoB A aBTOMATUYECKOro U3MEHEHWSA 3HaYEHWUIA NapameTpoB.

e [o6asnatb rnobarnbHbie OnopHbIE MNOCKOCTA, OCK, TOYKM U CUCTEMBI KOOpAUHAT Anst
aBTOMaTMU3aLMn COOPKM.

YctaHoBneHue B3anmocBasu MNapameTpoB ¢ OTHOLIEHUSAMHU

Mpy nobaBneHnn ypaBHEHUA, MOXHO (DAKTUYECKM NOBLICUTb YPOBEHb HA3HAYEHWUST KOHCTPYKLUW,
KOHTPONMPYeMbI KOMNOHOBKON. MOXHO HacTpausaTh rnobanbHble ypaBHEHWs! Takum o6pasom, 4Tobbl oauH
rnobanbHbI pasmep noryyan cBoe 3Ha4YeHne U3 ypaBHEHUS C ApYruM rnobanbHbIM 3HavyeHneM. MoxHo
CO371aBaTb 3TV OTHOLLEHUS MeXY NapameTpamu, AaXe eCriu KOMMNOHEHTbI, KOTOPbIMW OHW ByayT ynpaBnaThb,
elle He CyLLEeCTBYIOT.

OpeaHu3auyusi KomnoHosok

Mpw nobaBneHn NapaMeTpPoB U ypaBHEHNIA B KOMIMOHOBKY, MOXHO MCMOMb30BaTb Tabnumupbl Ans ux
opraHu3aumu.

FARANLTERS

FARANETER MAME UALUE

HOLE TOLERAMCL 0.eig

HCLD DIAMETEE 0.5

BCLT DIAHCTLER 0. 5B

PucyHok 5: lo6asneHune MNapameTtpuyeckmx Tabnuy

ABTOoMaTtnyeckoe UameHeHne 3HavyeHunn MNapameTpoB

B pexxume KoMMOHOBKM MOXHO MCMOSb30BaTb HAGopbl NapamMeTpoB A1l aBTOMaTUYECKOro M3MeHeHs!
3HayYeHuii NnapameTpoB.
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Layout name: TOP_LEVEL

Wame BOLT_DiA ToL
CURRENT 1.0 0.050
BIG_BOLT 1.00 0.050
WMED_BOLT 050 0.010
LITTLE_BOLT .25 0.00&

FaRaMCTERS

FARAMETER MAME WALUE

HOLE TOLERANCE 0,050

HOLE DIAMETER .50

BOLT DIAMETER 1.0an

PucyHok 6: BxoxaeHue bonTta

ABTOMaTnyeckasa Coopka

Mpu no6asneHnn rmobanbHbIX ONOPHbLIX NOCKOCTEN, OCEN, TOYEK M CUCTEM KOOPAMHAT B 3aMMUCHYIO KHIKKY,
MOXHO HacTpamnBaTb KOMMOHOBKY Ha aBTOMaTU4eckyto c6opky. Mpu go6aBNEeHNN ONOPHLIX ANEMEHTOB
Heo6XoAnMO onpeaenuTb BCe NOBEPXHOCTU U OCU, KOTOPbIe HEOBXOAMMBI NPY COOPKE OHOrO KOMMOHEHTA C
APYruM, Ucnonb3aysa Tonbko komaHay Align. Cuctema, 3aTeM CCbINaeTcs Ha OMopHbIE 3NIeMEeHTbI Npu cBopke
getanu.

[ﬂL 1GNP LANE AL IGH_PLANE
O |
x%%.

o YN O e T T A R T A

—— HOLE_DIA — BILT.DIA
PucyHok 7: [lo6aBneHue MobanbHbix OnopHbix MNnockocten n Ocen
O6paTuTe BHMMaHUe:

KomnoHoBka orpaHunymBaeT OOCTYN Nnonb3oBaTesiaA K CBOEMY NPOEKTY. Mocne co3gaHnsa KOMMOHOBKM ANst
ynpasleHusa reouvleTpmePl mMogernu, ee Henb3d U3MEHATb Ha YPOBHE AeTalun Unm c60p|<|/| — KOMMOHOBKa
KOHTPOJIMPYeT NapaMeTpbl, pa3dMepbl U 3N1EMEHTbI. Tonbko nonb3oBaTenu, UMetoLLne OOCTyNn K KOMIMNOHOBKE,
MOTyT NpoBOONTb N3SMEHEHNA B 3TUX KIKOYEBLIX MNapamMeTpax.

CBsa3biBaHue [letanen ¢ KomnoHoBKamu

Mpu ncnonbL3oBaHUM TEXHUYECKOW 3aNMCHOM KHWXKKW ANsi KOHCTPYMPOBaHWS AeTanun, ANs KOHCTpyKTopa
BaXXHO MOHATb Ha3Ha4YeHUe 1 NPUHLUUMbI NCMONb30BaHUSA KOMMOHOBKM U rinobansHon nHgopmauun,
ucnonb3yemon B Hew. [pn gobasneHnn B KOMMNOHOBKE rnobanbHbIX pa3MepoBs, OHa OOMKHA
CUrHanmM3npoBaTb KOHCTPYKTOPY, YTO 3TO KPUTUYECKUI pa3mep, KOTOPbIN JOIMKEH UCNONb30BaTLCS Npu
NPOEKTUPOBaHUN JeTaru.
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Ucnonb3zoeaHue NobanbHbIx Pazmepos

Ecnu TpebByeTcs, 4TobbI AeTanb cebinianacb Ha rnobanbHblil pasmep, HeobxoanMo o6bss8UMb AeTanb B
KoMroHoBke. [Npy 06bSABNEHNM OeTany B KOMMNOHOBKE, MEXAy HUMU co3aaeTcs npsimasi CBA3b - TO eCTb
AeTanb MOXeT obpallatbcs Tenepb K KOMMNOHOBKE 33 HEKOTOPbLIMU 3HAYEHUAMMU.

O6paTtuTe BHUMaHue:

Pro/ENGINEER aBTOMaTMyecku Bbi3biBaeT KOMMNOHOBKY B ONepaTMBHY0 NaMsiTb MpU Bbi30BE AeTanu,
KoTopas bblna B Hell 00bsABEHa.

3anucb YpaBHeHun Coopku

YpaBHeHUs - MaTeMaTudeckne hopMyrbl, BKIOYAOLWLME CUMBOSIMYECKNE pa3Mepbl U NapameTpbl, KOTopble
MOXHO MCNONb30BaTh AN Nepefayvn HazHaveHus KOHCTpyKUuU. OHKM NO3BONSAOT BOCMOMb30BaTLCA
npevmMyLiecTtsamum napameTtpudeckon npupoabl Pro/ENGINEER.

Mpu ncnonb3oBaHNK pa3mMepoB B ypaBHEHWSX, OHW MCNOSb3YIOTCA B CUMBOSMMYECKON hopMe.
CvmBonmyeckne pasmepbl Ha ypoBHE COOPOK UMEIOT B KOHLIE AOMONHUTENbHbIN cydhdpurKe, Ha3biBaeMbIi
cumeorioM KodupoesaHusi (coding symbol). Bce pa3mepbl ¢ 0AMHaKOBbLIM CUMBOJSIOM KOAMPOBaHUS (TO eCTb,
d0:8, d12:8, d25:8) npnHagnexart ogHOM 1 TOM e geTanu.

OGpaTuTe BHMMaHue:

Ecnun cbopka HaxoamTcs B onepaTUBHON NaMATH - HEMNb3A U3MEHATb 3aBUCUMMbIE NMepeMeHHbIE YpaBHEeHWs,
[Aaxe Ha ypoBHe AeTanen. Ecnv c6opka He HaxoamTca B onepaTUBHON NamMaTh, €e MOXHO U3MEHATb Ha
ypoBHe getaneii. MNocne Bbi3oBa cOopku, cucTeMa copackiBaeT 3Ha4YeHUs AeTann B Te, KOTopble AUKTYIOTCS
ypaBHEHUAMMU.

Ha cnepytolem pucyHke nokasaH npumep ypaBHeHUsi COOpKku. B cOOTBETCTBMM C 3TUM ypaBHEHUEM
anameTp oTBepcTus (d2:0) Bcerga 6onble guametpa Bana (d0:2) Ha 0.005.

d2:0 = d0:2 + 003

PucyHok 8: YpaBHeHne COopku

BonnoweHune HasHayeHusa KoHCTpyKUUKn

Mogenb MOXHO NpoeKTnpoBaThb pas3siIn4HbIMU crnocobamn. VlCI'IOJ'IbSyFl nobon n3 cneaywownx MetTonos,
MOXXHO nepeaaBsatb N COXPaHATb Ha3Ha4YeHne npoekKkTa, HO Kaxablin npmMBOAUT K PaA3JIMYHbIM pe3yrbTaTaM.

* npoBeAeHWe U3MEHEHUI BPYUHYIO — 6€3 UCMONb30BaHUSI YypaBHEHMUI UMM KOMMOHOBOK —
HeobX0AMMOCTb KOHTPONUPOBAHMS Ha3HAYEHUS NPOEKTa U COOTBETCTBMS NOCAAOYHbIX MECT NpW
npoBeAeHN U3MEHEHNI pa3MepoB B MOAESNN.

. Ucnonb3oBaHue CﬁOpO'-IHbIX ypaBHeHvu7| — aBToMaTn3InpyeT USMeHeHnd B Mmoaenmn and
obecneyeHus COOTBeTCTBYPOLLI,eVI CTbIKOBKU U (*)yHKU,VIOHI/IpOBaHI/IFI.
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* YpaBHeHuA geTanu B pexume c60pku — HEOOXOAUMO UMETL YNPaBnsieMyto AeTarnb B
onepaTMBHON NaMsATK MOTOMY, YTO yNpaBnsiemMasi eTanb KOHTPONUPYET pasmMepbl 3aBUCUMOIA
aetanv.

. ypaBHeHMﬂ AeTann n CﬁOpKVI B TEXHUYECKOWN 3anMCHOMN KHNXKe — MOXXHO npoBOONTb BCE
M3MEHEHNSI B OCHOBHOW KOMIMOHOBKE noToMy, 4YTO BCe AeTann n C60pKI/I CBs13aHbl C KOMMOHOBKOW.

JNTaGopaTopHbIn MNMpakTUKym

LUenb

B amom npakmukyme, Bbl co3dadume u pazpabomaeme KOMIIOHOBKU 8 Npoyecce KOHCMPyupoeaHusl
6e3 modenupoeaHust demanu unu c6opku.

MeToabl

B YnpaxHeHum 1, Bbl ncnonb3yeTte KOMMOHOBKY A51S MPOBeAeHNS U3MEHEHWI N0 BCcew cOopke. IaMeHeHus
UMEIOT OTIINYNUTENBHYIO OCOOEHHOCTb, X OYEHb TPYAHO NPOBECTU BPYYHYHO.

B YnpaxHeHuun 2, Bbl paspaboTaete KOMNOHOBKY ANS yNpaBneHus KOMNoHeHTaMun B cOOpke asuratene ans
€034aHnsa NapameTpoB 1 OTHOLLEHWI 6e3 COOPOK M KOMMOHEHTOB. Bbl Takke HayYMTeCh ynpaBnsiTb
CyLLECTBYHOLLMMMN KOMMNOHEHTaMu B cOopke.

YIPAXXHEHUE 1: Ucnosnib3osaHue KomMnoHo80kK

3apayva 1. OTKpbITb COOPKY KapTa.

1. nepengute B katanor NOTEBOOK. LWenkHuTe no File > Working Directory n Beioepute NOTEBOOK.
LWenkHuTe no OK.

O6paTtuTe BHUMaHue:

[nsa noBbIWeHUsi Npon3BOANTENBHOCTU COOPKY KapTa crieAyeT Bbi3bliBaTb B KAPKACHOM MPeACTaBEHUN.
2. Wenknute no File > Open. Beibepute GO_CART.ASM, 3atem wenkHnte no Open.

3apava 2. lMonbiTaTbCa HENOCPEACTBEHHO U3MEHUTD LUNMPUHY PaMbl.

1. WenkHnte no Modify. 3atem asaxab! wenkHuTe no Sel By Menu. B meHio NAV ASM 1, BeiGepuTe
FRAME.PRT.

2. BbibepuTe anemeHT, KOTOphbIN ynpaBnseT WwypuHoi pamel. LenkHute no Name, 3atem BbibepuTe
MAIN_FRAME.

3. Bce pa3amepsl, ynpaensioLime pasMepom pambl, Tenepb 0TobpaxatoTcsl, Kak nokasaHo Ha criedytoLem
PUCYHKE.

PucyHok 9: Pasmep WnpuHbl Pambl
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4. Bbibepute pasmep 20.0, ynpaBnstowuin LIMprHon pambl. Cuctema coobLuaeT, YTo 3TOT pa3mep
ynpaensietca B FRAME ypaBHeHnem d11=frame_width B o6nactu coobieHus.

3apaua 3. KoMnoHoBKka aHHOTUPYET 1 ynpaBnsieT 9TUM NPOEKTOM. BbI30BUTE KOMMNOHOBKY, rAe HaxoanTCcs
napametp FRAME_WIDTH u nsmenute ero.

1. OTtkponte GO-CART.LAY. WenkHute no File > Open. Bbibepnte GO-CART.LAY, 3aTeM LLENKHUTE NO
Open. NepBbI NUCT - NPOCTO 06M10XKKA, NOKa3biBaloLLasa 3aBEPLUEHHLIN KapT.

2. WenkHute no Sheets > Next. B HayanbHoM BapuaHTe kapTta, JIMCT 2 opraHnsoBbiBan cOOpKy u
onpegensn OCHOBHbIE KOMMOHEHTbI U UX pasMelleHune, B To Bpems kak JIMCT 3 onpegensin pasmepsl,
ynpaenswLine rabaputamum kapTa.

3. JINCT 4. NockornbKy NpoeKT pa3BuBarcs, B KOMNOHOBKY Oblnin Ao6aBneHbl getanu, onpegensowme
pabouyto 30Hy BoaMTENs (CUOEHME U pblyarv ynpaeneHus).

4, PaCCMOTpI/ITe OCTaBLUNECA NMUCTDI. 06paT|/|Te BHMMaHME, 4YTO NO Mepe pa3BUTUA NPOoeKTa, KOMMNOHOBKa
TakXe pa3BmBanachb.

5. Nepenaunte k IMCTY 3. WenkHnute no Set Current, BBegute [3]; 3aTem wenkHuTe no Done/Return.
3apaya 4. I3MeHNTb LWMPUHY paMmbl.

1. WenkHute no Modify n Beibepute paamep FRAME_WIDTH 13 Tabnuubl B KOMNOHOBKE. MI3amMeHuTe ero
3HayeHue Ha 40 n pereHepupynTe KOMNOHOBKY. OBpaTuTe BHUMaHUe Ha NOSIBIIEHNE HECKOSbKUX OWNBOK B
okHe coobLeHnn. OHM BO3HUKM NOTOMY, YTO pamMa CIIULLKOM LUMPOKA.

OGpaTuTe BHMMaHue:

OTOT TN paHHero obHapyXeHus oWNBKKN - Apyroe BaXkHOe NPeVMYLLLECTBO KOMMNOHOBKW. Be3 Hero owmnbka He
Obina 6bl 0bHapyXeHa 4o pereHepaummn cbopka, Nocre Yero cuctema cpasy nepexoanT B cpeay
PaspeLueHns kKOHGNMKTOB.
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PucyHok 10: NameneHne FRAME_WIDTH Ha 40 Mpueogut k Owimbkam

2. ina ncnpaenexus npobnemel, caenavte sHadeHne FRAME_WIDTH 6onee npuemnemsiM. N3meHuTe
3HayeHue Ha 30 u BbinonHuTe pereHepaumio. O6nacTb coobLeHns yka3blBaeT Ha OTCYTCTBUE OLLUMBOK.

O6paTuTe BHUMaAHMe:
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Ecnu B obnactu coobuennii He nosisunock coobuieHnss NO ERRORS, He npogorkarite. 3To ykasbiBaeT Ha
TO, 4YTO Npobnema Bce eLle coxpaHsieTcs n cbopka He ByaeT pereHepMpoBaTLCS YCMNELLHO.

3apava 5. MepenTn B OKHO COOPKM U BbI3BaTb KapT A5 MPOCMOTPa U3MEHEHWIA.
1. Mepenagnte B okHO cHbopku kapTa. LenkHnte no Window > GO_CART.ASM

2. WenkHute no Regenerate > Automatic. O6paTute BHMMaHKe, YTO CUCTEMA NOMHOCTBLIO OBHOBNSIET
cbopky, BKIoyasi pamy 1 Bce gpyrne 3aTPOHYTblIe KOMMOHEHTLI, BbIMOJTHASA CreayoLmMe N3MeHEeHWs:

*  YBENMYMBAET LUMPVHY pambl geTanu.

e 3ameHsieT nepeaHue 1 3agH1e BUIKM Dornee KOPOTKMMM OeTansimu.

e 3ameHsieT BEPXHIOK TAry NoABeckM 6onee KOPOTKUMU AeTansmu.

e 3ameHsieT CoOeaMHUTENBHYIO TAry noaBecku 6onee KOPOTKUMU AeTansiMu.

«  3ameHsieT pyneBon Kapkac 6onee ANMHHOW CTOMKOW.

e 3ameHsieT rmaBHy ocb Bornee ANMHHOM OCbHO.

o 3ameHnsieT nonyocu 6onee KOPOTKUMU AeTansiMu.

*  VI3ameHdeT neBoe v npaBoe nepegHee Kpbliio, COOTBETCTBYIOLLMMM AF1S HOBOW paMbl.

3. Wenknute no File > Erase Current. LenkHnute no nuktorpamme Select All > OK, uytobbl cTepeTb Mogens
13 NamsaTy.

4. Wenknute no File > Erase > Current > Yes ans yganeHnss KOMMNOHOBKM U3 OnepaTUBHOW NaMsTU.

5. Wenknute no File > Erase > Not Displayed > OK, 4Tobbl cTepeTb pogoBble KOMMOHEHTbI COOPKK.

PucyHok 11: N3ameHeHHasa CHopka KapTa

YINPAXHEHUE 2: Pazapabomka KomnoHoeok

3apgava 1. Hayatb co3pgaHue komnoHoBku ¢ umeHem ENGINE.
1. Wenknute no File > New. Beibepute LAYOUT; BBegute [ENGINE]. LenkHuTe no OK.

2. [ina onpepenexus pasmepa nucTta pucyHka, Bolbepute SIZE n A, 3atem wenkHuTe no OK. Ha akpane
oTobpaxaeTcs rpaHULa pUCYHKa.

3apava 2. VimnoptuposaTb IGES hann B KOMNOHOBKY 4519 Ha4ana npouecca paspaboTku.
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1. Umnoptnpyiite PARTIAL_SECTION.IGS. LWenkHuTe no File > Import > Append to Model.

2. Bbibepute PARTIAL_SECTION.IGS, 3atem wenkHuTe no OK. CeuyeHne npeactaBnsieT aetanb cOOpKM
MOPLLHS.

PucyHok 12: mnopTtupoBaHHbi IGES dain
3apava 3. Co3gatb OBYXMEPHbI 3CKU3 B KOMMOHOBKE Af1sl NPEACTaBIIEHUSA NOPLUHS.

1. Co3pganite nepekpecTbe U3 ABYX KOHCTPYKTUBHBIX NMHUI O11S1 UICMONBb30BaHMS UX B Ka4eCcTBe
Hanpasnsowmx. LWenkHnte no Sketch > Construction > Crossed Pair > Vertex.

2. BoibepuTe BEpxHIOK0 BePLUMHY MMNOPTUPOBaHHOM reomeTpum u BeeauTe [0] B kKayecTBe yrna.

3. Hapucyiite BepTuKanbHy0 NNMHWIO, MPeACcTaBnsAoLWwyo NeByto YacTb nopwHs. enkHnte no Line > Vert
Line, 3aTeM caenanTe 3CKU3 NIMHMM, KakK MOKa3aHo Ha cneaylowemM pucyHke.

PucyHok 13: Ockus MNopLuHsa

4. HapucyinTe ropusoHTarnbHy NMHUI0, NPeACcTaBnAsIoLLY0 BEPXHIO YacTb nopLHs. WenkHute no Horiz
Line > Vertex. BbibepuTe BepxHIOH BEPLUUHY BepTUKanbHon nuHun. LWenkHute no Pick Pnt n yanuHute
NHWIO NPUBNN3NTENBHO 4O BEPTUKANbHOW KOHCTPYKTUBHOW NMUHNN.

5. HapmcyVlTe AOPYryto ropu3OoHTarbHyK JIMHUKO, NpeacTaBAoLYy0 OCHOBaHUE NOPLUHA.

6. 3epkanbHo oTOOpa3uTe BEPTUKATIBHYIO NIMHUIO OTHOCUTENBHO BEPTUKANbHOM KOHCTPYKTUBHOW NMHUN.
LenkHuTe no Return ansa Bbixoga v3 ackusa, 3atem wernkHute no Tools > Mirror. Boibepute BepTukansbHyto
nuHuto 1 wenkHuTte no Done Sel. BeiGepuTe BepTUKANbHY KOHCTPYKTUBHYIO NIUHMIO.
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ManeHEEMA
paAMyC

PucyHok 14: 3epkanbHoe OTobpaxeHne BepTtukansHasa JInHua

7. ObpexbTe NUHUK, 4TODbI OHM cdopMMpoBanu npsiMoyronbHuk. LlenkHnte no Trim > Corner. Buibepute
BEPTMKASIBHYHO JIMHUIO 3epKarna 1 BEPXHIOK FOPU3OHTasbHYIO JIMHUIO.

8. MNoBTOPUTBL Ty Xe Npoueaypy ANS HUKHEN FOPU3OHTaNbHOW NNHUN.
9. WenkHnte no Done/Return gns Beixoga n3 meHto TOOLS.
3apava 4. Y6eauTbcs, 4TO 13 cebs npeacTaBnsdeT reoMeTpys MyTemM aHHOTMPOBAaHNUS PUCYHKA.

1. CospgawiTe BbIHOCKM, MpUCOeanHeHHbIe k ceveHnto. LenkHnte no Create > Balloon > Leader > Make
Note. BbiGeprte maneHbkuii paguyc (Kak 06 beKT, K KOTOPOMY CUCTEMa AOMKHA NpUcoeanHUTb
npumedaHue). WenkHute no Done Sel > Done.

2. B obnactu DISPLAY, BblbepuTe, rae AomkHa 0ToOOpaxaTbCs BbIHOCKA.
3. Beeante [CRANK_SHAFT] B kauecTBe Ha3BaHWEe KOMMNOHEHTA.

4. CospaviTe opyryto BbIHOCKY ANns npeAactaBneHus noplwhs. LLenkHute no Make Note. Bbibepute npasyto
BepTuKanbHyto nuHuto. LienkHute no Done Sel > Done. Bbibepute MecTononoxeHve Ans BbIHOCKW, BBEAUTE
[PISTON] n wenkHute no Done/Return.

11 CRARH_SHATFT
11 PIST

PucyHok 15: [lobaBneHue BbiHOCOK
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5. Ecnn Heobxoammo, nepemecTtute BbiHOCKW. LLenkHnTe no Move. Bbibepute BbiHOCKY. LLlenkHuTe oguH pas
ANsi pa3MeLLeHNst BbIHOCKN.

6. Mpn HeobxoaAMMOCTH, NepemMecTMTe NpMMeYaHne, KOTOpoe COAEPXKUT Ha3BaHus. LLenkHnte no Move
Many. Bbibepute 06e cosgaHHble TeKCTOBbIE CTpoku. LLlenkHuTe no Done Sel, 3aTtem nepemecTtute
npyMeYaHusl.

3apava 5. lMpogonxkarite aHHOTMPOBATbL KOMMOHOBKY ABUraTens, 4o00aBnsis pa3mepbl K CEYEHMIO.
1. JobaBbTe pasmep ans anameTtpa nopLuHs ¢ umeHem PISTON_DIA. LenkHuTte no Create > Dimension.

BbiGepute BEpXHIO roOpU30oHTanNbHY NMHUIO, NPeACTaBnsoLLY0 NopLleHb. LLlenkHuTe no cpeaHer kHonke
MbILLKW ANsi pa3MeLLeHust pa3Mepa.

2. Beegute [PISTON_DIA] B kauecTBe Ha3BaHus u 3HaveHune [3.00].

3. Cospgaiite gpyron pasmep gns gnvHel watyHa. Beegute [ROD_LENGTH] B kauecTBe Ha3BaHus
napameTpa u 3HadeHue [5.00].

4. Cospante aMaMeTp AN nepemMeLleHns, npeactaBnaemMblii KOHCTPYKTUBHOMN OKPYXXHOCTbI0. [IBax bl
LLEeNKHUTE MO OKPYXHOCTW, UCMOMb3yH NEBYIO KHOMKY MbILLK; 3aTeM pa3mectuTe pasmep. Beeaute [STROKE]
B KayecTBe Ha3BaHuA U 3Ha4veHue [4.00]. LenkHute no Done/Return.

5. Mpu Heobxogumo, nepemecTute pasmepbl. PaamecTute agnaMmeTpanbHbI pasmep BEPTUKaNbHO Ha aKpaHe.
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PucyHok 16: [lobaBneHne Pa3mepos

6. MNMpeobpasyvite agnameTpanbHbIn pa3mep B NuHenHbin. WenkHmute no Modify > Dim Params > Diam Dim
Type. Buibepute gnametp STROKE. Pasmep Tenepb otobpaxaeTtcs kak nuHenHbln. WenkHuTte no

Done/Return gns sossparta B meHio MODIFY DRAW.

7. Ypanute cumBon gvameTtpa n3 TekctoBon ctpoku. LenkHute no Text > Text Line. Boibepute pasmep
STROKE. Ncnonb3yite knasuwm co ctpenkamu u knasvuwy BACKSPACE ons yoaneHusa yactu TEKCTOBOW
CTpoku, B KoTopoi Haxogutes {0:01}. Opaxap! wenkHute no Done/Return.

8. Npu HeobxooumoCTH, NepemMecTUTe 3HayeHne pasmepa.
3apaya 6. OpraHu3oBaTb KOMMNOHOBKY U caenatb ee bonee nerkon B UCMONb30BaHWKW, cBeAs B Tabnuuy

CO3[aHHble NapameTpsbl; 3aTeM BbIbpaTh NapameTp HENOCPEACTBEHHO U3 TabnuLbl Anst USMEHEHNS ero
3HaYeHus.

1. CospanTe Tabnuuy n pasmecTuTe ee cnpasa OT pUcyHKa. Bbibepute MeHio BEpXHero ypoBHs B
MeHeaxepe meHto. LenkHuTte no Table > Create. Beibepute Touky onsa onpeaeneHys BepLUnHbl Tabnuubl.
Cwm. cneayowmnin pucyHoK.
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PucyHok 17: [lo6aBneHue Tabnuubl

2. Onpegenute WpUHY KONOHOK B 15 3HakoB. BbibepuTe BTOpYLO 5 cneea, koTopasi oTobpaxaeTcs Ha
akpaHe. CHoBa BbIbepuTe BTOpYIO 5 cneBa, YToObl onpeaenuTh LWMPUHY BTOPOW KomnoHku. LLienkHute no
cpefnHel KHOMKe MbIWK Ansi 3aBepLUEHMS onpeaeneHnst KOMOHKM.

3. Onpe,u,envlTe wecCTb pAagos, AnAa NCnofib3o0BaHUA OBYX TEKCTOBbIX CTPOK. Bbl6€pI/lTe 3, KOTOpbIE
0T06pa>Kal0TC$'-| Ha 3KpaHe. Onpe,qenme LecCTb paaoB ansa Tabnuubl; 3aTEM HaXMUTE CpeHKK KHOMKY

MbILLIN ANA 3aBepLUeHnA.

4. NameHnTe BblpaBHUBaHue B sverikax. LlenkHute no Mod Rows/Cols > Justify > Center > Middle.

BbibepuTe s4eliky B K40 KOJOHKE.

5. Ob6begunHNTE AYelikn BBEPXY Tabnuubl Ans co3gaHms ogHon siverkn. WenkHnte no Modify Table >
Merge. BuibepuTe 3Tn ABe A4ENKM B BEPXHEN YacTu Tabnuupbl.

6. OnpepenuTe 3aronoBok Tabnuuel. LenkHute no Enter Text. BuibepuTe BepxHIoto a4eliky. Beegnte
[PARAMETERS] B kauyecTBe Ha3BaHusi; 3atemM Haxmnte <ENTER> B nycTol cTpoke anst obaBneHns UMeHm

B sl4elke.

7. |-|0BTOpl/ITe npouecc and NeBoW KOMNOHKW. BBeanTe Ha3BaHuMs, Kak NOKa3aHo Ha cnegywuwiemM pucyHke.
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PucyHok 18: Beog Tekcta

8. [lobaBbTe 3HavYeHns NapameTpa B npa.yto a4venky. LenkHnte no Enter Text. Beibepute syeliky okono
3anncu STROKE. BeeguTe [&stroke] B auenky. ObpaTtute BHMMaHWE, YTO CUCTEMA aBTOMATUYECKU

pobasnseT napameTp B Tabnuuy.

9. Beegute 3HadeHusa napameTpa ana ROD_LENGTH n PISTON_DIA, ncnonb3ays 10T e meTtog. He

3abyabTe gob6aBuTb cumBon &.

O6paTuTe BHUMaAHMe:
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He nobaensaiTte 3HadeHus ans CYLINDERS n DISPLACEMENT Ha aTtom aTane.

3apayva 7. [Jo6aBUTL NapameTpbl B KOMMNOHOBKY A1 ONpeaeneHns 3Ha4eHuin B 3anncsax UMnmHapa u
cMeLLieHus B Tabnuue.

1. WenkHute no Done/Return > Relation > Add Param > Integer . Beeaute [CYLINDERS], B kauectBe
Ha3BaHWUA 1 3Ha4veHune [2].

2. OTo6pa3sunTe cyuiectrytowwme napameTpsl. LLenkHnte no Show Rel. O6patute BHMMaHWe, 4YTO
INFORMATION WINDOW copepxut napameTtp CYLINDER, a Takke apyrue pasmepHble napamMeTpsbl.
LenkHuTe no Close.

3. Jo6aBbTe napameTp ¢ uMeHeM DISPLACEMENT, 3anucbiBasi oTHOLLEHWE Ans onpeaeneHnst ero
3Ha4veHus. WenkHute no Add B8 MENU MANAGER v BBeaute cneayiollee oTHOLLEHNE:

/* cal cul ate the displacenent of the engine

di spl acement = pi * (( piston_dia/2 )n2 ) *
stroke * cylinders

4. lobaBbTe HOBblE NapaMeTpbl B Tabnuuy, Ncnonb3ys cMMBon &.

5. HOD,TBep,D,VITe, YTO napamMmeTpbl NMEKT KOPPEKTHbIE 3HA4YEeHUA.

= T | e

PucyHok 19: [lo6aBneHHble MapameTpbl
O6paTtuTe BHMMaHue:
VmenTe B BMAY, YTO KOMMOHOBKA HE MMEET HUKaKNX MOAENEN, AeKNapMpPOBaHHbIX B HEW.

6. NameHunTe 3HaveHne xoda (stroke) Ha wecTb. WenkHnte no Modify. BeibepuTe 3HayeHve 4.00 B 3anumcu
STROKE. Beegute [6.00]. PereHepupyinTe KOMMOHOBKY M 06paTUTe BHUMaHNE Ha U3BMEHEHUS B 3HAYEHNN
CMeLLeHus.

3apava 8. Vicnonb3oBaTb KOMMOHOBKY ANS yNpaBneHusi CyLLecTByoLwen COopKon.
1. WenkHute no File > Open ansa BuizoBa ENGINE_LAYOUT.ASM.

2. NameHnTe gnuHy ogHoro mn3 watyHoB. WenkHute no Modify > Mod Part. BuibepuTe ogHy 13 3anucen
CONNECTING_ROD_LO_PRT B [lepese Mogenu. BeibepuTe 6a3oBoe BblaaBnnBaHue U U3MEHNTE ero
AnvHy ¢ 5 Ha 10.

3. BeizoBute cbopky. LlenkHnte no Regenerate > Automatic. O6patute BHMMaHme Ha TO, YTO LIaTyH
NPOTKHYI BEPXHIOK YaCTb MOPLUHS.

4. IaMeHUTe KOMMOHEHT LwaTyHa, ncrnonb3ys komrnoHoBky. OTkpornTe CONNECTING_ROD_LO.PRT.
5. Oto6pa3suTte ypaBHeHus mogenu. LenkHute no Relations > Show Rel. O6paTtute BHUMaHue, 4T0 ANd
3TOM MOAEenu OTCYTCTBYIOT ypaBHeHust. 3akponte NHpopmaumoHHoe OKHO 1 wenkHuTe no Done .

6. 3ageknapupynte getanb B koMnoHoBke apurartens. LWenkHuTe no Declare > Declare Lay. Bribepute
komnoHoBky ENGINE B meHto.

7. CHoBa oTobpasuTe ypaBHeHust mogenu. LLenkHute no Declare > Declare Lay. O6paTute BHUMaHue Ha
TO, YTO NapameTpbl KOMMOHOBKW merepk ces3aHbl ¢ aeTanbto. 3akponTte NHpopmaunoHHoe OKHO.
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8. [lobaBbTEe B KOMMNOHOBKE YpaBHEHWNE, yNpaBnstoLLee ANUHON WwaTyHa. Beibepute 6a3oBoe BhlgaBnMBaHue
waTyHa. O6paTuTe BHUMaHWE Ha TO, YTO cucTema oTobpaxkaeT napameTpuyeckue pasmepsl. LenkHuTte no
Add. Beeaute cneayolne ypaBHeHus:

/* Length of rod controlled by |ayout
d83 = ROD_LENGTH

@l

PucyHok 20: Pasmep LTaHrm

9. PereHepupynte getanb. Ob6paTnte BHUMaHME, YTO LUTaHra Bo3BpallaeTcs Hasag k 5.00-arrimoBon
OJMHE, Tak Kak KOMMOHOBKa TeMepb YNpaBrsieT elo.

10. 3akpowTe OKHo.

3apava 9. lNopleHb He BygeT 06HOBMATL CBOE MECTOMOSIOXKEHNE B COOPKE MOTOMY, YTO OH 6bIn cobpaH ¢
KOMMOHEHTOM, Ha3blBaeMbIM CKENETHOW AeTanbio, BMECTO WaTyHa. I3MeHnTe KOMMNOHOBKY Tak, YTOObl OHa
yrnpaBrisifia U LUTaHron, U ckeneToM 1 4YTobbl c6opka 0GHOBNSINACH KOPPEKTHO.

1. Otkponte LAYOUT_SKELETON.PRT. Cuctema BbI3blBaeT MOAESb, COCTOSLLYIO U3 OMOPHbLIX KPUBLIX,
ocen n nnockocTen. BugumbiMy SBRAIOTCS TOMNBKO KpUBbIE; APYrMe aNeMeHTbI HAXOOSATCA Ha Croe U CKPbITbI.

2. O6bsBuTE Mogenb B komnoHoBske. LLlenkHute no Setup > Declare > Declare Lay. BbibeprTe KOMNOHOBKY
ENGINE.

3. JloGaBbTe ypaBHeHVE K KOMNOHEHTY AN YNpaBreHns TakTOM, NpeacTaBneHHbIM OKPYXHOCTb0. LLlenkHute
no Relations. Beibepnte OKpyKHOCTb 1 HVXXHIOK KPUBYIO Anst oTobpaxeHus pa3mepos. WWenkHuTe no Add.
Beeaute criegytollee ypaBHEHVE B [IBE CTPOKM:

/[*drive the engine stroke from |l ayout engi ne
d3 = STROKE

4. [lobaBbTe Opyrve ypaBHEHWs ANs yNpaBneHns ANMHON KPpUBOW, NpeacTaBnstoLLen WwaTyH. BeeauTe
crnenyoLmMin ABE CTPOKU:

/*drive connecting rod | ength from | ayout engi ne
d22 = ROD_LENGTH

5. CoxpaHnte Mofaenb 1 3aKpONTe OKHO.
3apava 10. YnpasnaTtb AnaMeTpoM NOPLLHS U3 KOMMOHOBKU.
1. Otkponte PISTON_LO.PRT.

2. ObbsaABWTE NOpLUEHb B KOMMOHOBKe. LLlenkHnte no Declare > Declare Lay. Bbibepute KOMNOHOBKY
ENGINE.

3. obaBbTe ypaBHEHWE A1 yNpaBeHns JUaMeTpoM MOPLUHA 13 KomrnoHoBku. LenkHuTe no Relations.
BeibepuTte 6a3oBoe BbigaBnmBaHue nopluHs. LenkHnte no Add v BBeguTe cneayioulee:

[*Piston dianeter is driven by |ayout engine
d2 = PISTON_DI A
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PucyHok 21: YnpasneHune [uameTtpom lMNopLuHs n3 KOMNoHOBKK

4. CoxpaHuTe nopLUeHb N 3aKpOUTE OKHO.

3apava 11. bbinn 00bABNEHLI KOMMOHEHTBI B KOMMOHOBKY M 3anMcaHbl YpaBHEHUS C UCTMIONb30BAHNEM
napameTpoB KOMMOHOBKW. YNpaBnsinTe cOOpPKO U3 KOMMOHOBKMN.

1. AKTnBM3NpyinTe okHO komnoHoBku. LLenkHute no Window > ENGINE.LAY:1.

2. Wenknute no Modify. NamenuTe 3HaveHns STROKE c¢ 6.00 Ha 7.00, PISTON DIA ¢ 3.00 Ha 4.00 u ROD
LENGTH c 5.00 Ha 10.00.

3. PereHepupynTe n CoOXpaHUTe KOMMOHOBKY.

4. AkTnBM3npyiTe komnoHoBky cbopku asuratens. LenkHnte no Window > ENGINE_LAYOUT.ASM.

5. PereHepupyiite cbopky. LenkHmute no Regenerate > Automatic. O6paTnte BHUMaHue, 4To Bca cbopka
0BHOBSAETCS KOPPEKTHO.

[ i

HoxogHaA chopra O&HoEN eHHEA cBopka

PucyHok 22: /ameHeHune CHopku

6. CoxpaHute cbopky n cotpute ee us onepatnsHon namstu. LenkHure no File > Save. HaxmuTe
<ENTER> . Wenknute no File > Erase > Current. LenkHute no nuktorpamme Select All > OK.

7. AKTUBM3NpyMTE KOMMOHOBKY ABuratens. CoxpaHuTe 1 COTpUTe ee U3 NamsaTy.

Pe3ome

B aTon rnaee Bbl y3Hanu 4yto:

KOMMOHOBKM MOJ1€3HbI NP aHHOTUPOBAHUN Npouecca NpPoOeKTUpoBaHUA.
KoMnoHoBKK MOryT ObITb CO3aaHbI Ha Ntobom aTane B npouecce npoekTnpoBaHUA.
KoMnoHoBKK MOryT UCNOJ1b30BaTbCA A5A UEeHTPariM30BaHHOIO yrnpasiieHUA NPOEKTUPOBaHUEM.

MOLI,GJ'IVI MoryT ObITb N3MEHEHDI nyTem nameHeHma KOMMNOHOBKK, B OTITUYMN OT OTKPbITUA BCEN
mMoaenn n npoeeaeHUA nNpocToro USMeHeHu.
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nasa 11

KoHcTpynpoBaHue ¢ Mcnonb3oBaHMEM

CkeneTtoB

B amoii anaee Bbl usy4yume, Kak ucrnosib3oeamb ckesiemHbie Modenu 0ns pa3pabomku usdenuii e
cpede NpoekMuUpPo8aHUsi CeepxXy-8HU3.

LUenn
lMocne 3aBepLueHUs 3To rnasbl, Bbl Hay4uTeCh:
*  OnUcbIBaTb Ha3Ha4YeHWEe CKeNeToB.
« Co3pgaBaTb CKeneThl.
¢ CBA3blBaTb KOMMOHEHTbI COOPKM CO cCKeneTamm.
*  Wcnonb3oBaTb reOMeTPUI0 CKENETOB AN MOAENNPOBaHNSI.
*  YnpaBnsiTb CKENETOM MOAENN.

. Wcnonb3oBaTtb pas3nnyHble CBOWCTBA CKENETOB.

Yto Takoe — CkeneTHas detanb?

CkeneTtHas fgeTarb - cneumanbHas MoAenb AeTanu, KoTopasi co34aeTcs B KOHTEKCTe cOopku Ansi
pa3paboTKkun KpuTepMEB KOHCTPYKLUUKN 6e3 HEOBXOAMMOCTH co3aaBaTb KOMMNOHEHTbLI U cOBUpaTb UX BMECTE.
CkeneTHasa getarnb — 3TO TpeXMepHasi KOMNOHOBKa COOPKU, KOTOPYHO MOXHO UCMOSb30BaTh B KAYECTBE
CTPYKTYpbI Ansi NOCTPOEeHUst cOopku.

Ucnonb3oeaHue CkenemHbix Jemaneu

CkeneTHble geTanu MOXHO UCnonb30BaTh Ans TpeX rmaBHbIX uenemu:

1. N'paHnua pasgena

CkeneTbl MOryT 6bITb CO34aHbI U UCMONB30BaTLCSH B kayecTBe rpaHnubl pasgena (Interfaces) koHCTpyKUmm
MeXay KOMMNOHEHTaMMU.
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PucyHok 1: NpaHunua Pasgena MNMnactmaccosoro KoHTenHepa

PucyHok 2: paHnua Pasgena Coopku Osuratens

2. NpocTpaHcTBEeHHas YBA3Ka

CkeneTbl MOXHO MCMOMb30BaTh ANA co3aaHusa TpeBGoBaHuii K 3aHMMaeMoMy Y3namMu NpoCcTPaHCTBY, KOTopble
MO3BOMAT YCTAHOBUTbL rpaHULly pasaena Mexay Mactep-c6opKkoi 1 yanamu B Mogesu.

PucyHok 3: TpeboBaHus k PasmelueHunio Y3nos
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3. Onpepenexune MNMepemeweHnn Co60pkn

OnpepenseTcs xod cOOpKM, KOTOPLIN NMO3BONSET paspabaTbiBaTb COXHbIE B3aVMOCBS3aHHbIE
nepemeLleHve nepeq AoGaBrieHNeM KOMMOHEHTOB.

PucyHok 4: Ckenet ans lNepemelleHus MNopLuHs

Co30daHue Ckenema

CKeﬂeTHyPO petarnb MOXXHO Cco3aBaTb B c6op|<e. Mo>HO NOMHOCTbLIO KOHTpPOJMpoBaTb €€ ypOBEHb U
MEeCTOMNOJ10XXKEeHME.

MpumeyaHus:

MoxHO co3faBaTb TOMBKO OOUH CKENeT AN Kaxaom cbopKn, HO CKeneTbl MOTyT CYLLECTBOBATb B KaAOM
yarne, KOTOpbI NPUHaANEeXUT cOopke BbICLLIEro YPoBHS. [MOXHO UMETb HECKOMNBKO CKENETOB B KAXO0W
cbopke ¢ onuuen koHurypauum "multiple_skeletons_allowed", ycTaHOBNEHHOM B «yes»].

Mpwn cosgaHum ckeneTta nocne c6OpkM KOMMNOHEHTOB, CUCTEMA aBTOMATUYECKN NepeonpeaenseT
pasmMelLeHne ckeneTa B KayecTBe NepBOro KOMMOHEHTA, UCMOSb3yH 3aBUCUMOCTb "COBMELLIEHNE HYNEBbIX
TOYeK".

ﬂ]’lﬂ ynpoLwieHna ncnonb3oBaHUA CKeneToB B Moaesri, MOXXHO ﬂ06aBJ'IF|Tb CInon U UBMEHATb Ha3BaHUA
3NeMeHTOB.
Cesisb KomnonHenmoe C6opku co Ckenemamu

CGopKa KOMMOHEHTOB B CKeJNIeTHYI0 AeTallb nNyTemM yCTaHOBKA OTHOLLEHWI MeXay KOMMNoHeHTaMun C60pKl/I n
CKeNneTHbIMN MoaendamMmmn uMmeeT crnegyrwime npemmvyulectea:

+ CoKpalleHue nepapxmm poauTenb/MOTOMOK — CKENeT CTAaHOBUTCA MacTep-poauTenemM ans
GOnbLUMHCTBA KOMMOHEHTOB B COOpKE.
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PucyHok 5: lMpumep OTHoweHwui Pogutens / NMoTomok

* OrpaHu4yeHue BO3MOXHOCTeN Bblibopa 3aBucumocten — onuus Reference Control nossonsiet
cobupaTtb MOAEenu TOMbKO CO CKENeTOM, a He ApYr C ApYyrom.

. VnpaBneHMe nofioXxXeHnemMm KOMNnOHeHTOB — KOMIMNOHEHTbI co6|/|par0Tc;| co ckenetoM. Cnctema
aBTOMaTMYeCKN OOHOBNSIET NOJTOXXEHNE KOMMOHEHTOB npu USMEHEHUN ﬂpOCTpaHCTBeHHOIZ YBA3KU
cKeneta.

* LleHTpanu3soBaHHOe ynpaBreHue nepemMeLleHneM — rnpu N3MeHeHU KOMMOHEHTOB cKeneTa
MOXXHO KOHTPOMNMPOBAaTh NepeMeLleHne CBA3aHHbIX KOMMNOHEHTOB.

Ucnonb3oeaHue CkenemHoli Fleomempuu 055 ModenupoeaHus

Mpwn cosgaHum unu goGasneHun aetanei B CGOPKY, CKENeTHYI0 reoOMEeTPUI0 MOXKHO NPUBA3LIBATL, KONUPYS
ee.

Takke nMmeeTcsa onuusa co3gaHns ANEMEHTOB reoMeTpun. Takon MeTod MMeET cneylouime npeumyLiecTsa
nepea KONMpoBaHWEM CKENETHbIX 3NIEMEHTOB BPYYHYHO:

e B OTAENbHOM 3fIEMEHTE MOXHO BblIOMpaTh pasnuyHblie POPMbl FreOMETPUM, TUMNA OCEN, KPUBLIX U
NOBEPXHOCTEMN.

. Cuctema aBTOMaTUYECKN CBA3BIBAET 3NIEMEHTDI reomeTpum ¢ OAHOUMEHHbLIMU CINOAMU, €CIn
Bbl6paHHbIe 3NeMeHTbl CBA3aHbl CO CINOAMU B CKeneTe.

. FeomeTpvm aBTOMaTMyecKkn OOHOBNSETCH, €CNn cﬁopKa, cogepalwlasa afleMeHTbl reoMmeTpuu,
HaxoguTca B OﬂepaTMBHOVI namM4aTn.

YnpaeneHue CkenemHol Modenbto

MoXXHO ynpaBnaTb CKENeTHON MoAdenbio U U3MEHATb ee pasnuyHbiMmn cnocobamu. Ncnonb3ys Modify > Mod
Skel, MOXXHO U3MEHATL pasmepbl COOPKK, a Takke A06aBNATL U ONPeaEnsATb FEOMETPUIO0.

Apyaue Ceolicmea Ckennemoe

[ns adhdeKTUBHOrO UCMONb30BaHMSA CKeNeTHbIX MoZernel B NpoLecce NPOeKTUPOBaHWS, UMeiiTe B BUOY
creaywoulee:

. YpaneHue ckeneTtoB — CKeneTHy Moaesib MOXHO yaandaTb U3 C60pKI/I, HO ee yaaneHue He ygandet
CKeNneTHylo getanb C gucka.

« O6paboTka ckenetoB B Cneundumkaumm — npu cosgaHum Cneuudukaumm (BOM) B pabouem
yepTexe ¢ ucnonb3oBaHneM Pro/REPORT, Pro/ENGINEER aBTomaTnyecku He unbTpyeT
CKeneTHble MOAEeNn Ha 3KpaHe.

*  WcknroyeHue ckeneToB U3 YNPOLLEHHOro NpeAcTaBNeHNUA — CKENeTHbIE MOAENUN MOXHO ferko
WCKIHOYaThb 13 YNPOLLIEHHOTO npeacTaBneHns B coopke. B [lepese Mogenu ckeneTHble Mogenum
0603Ha4aloTCA YHUKanbHOW NUKTOrpaMMon Ang nx gudpdepeHumaumm ot opyrux Mogenen getanen

e Tp3akuHr - Pro/PDM u Pro/INTRALINK He ynpaBnsitoT ccbinikamu Mexgy ckenetamm un
KOMMOHEHTaMW, TONBbKO OTHOLLEHUSAMU MeXAyY COOPKOWM M KOMMOHEHTaMMU.
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JTaGopaTtopHbIn MNMpakTUKym

Uenb

B amom npakmukKyme, Bbi cozdadume CKeJIemHyro demarne, Komopasi MO)>Kem ucrnoJib3oeambcCsl ons
AIMynsayuu nepeMeuwieHusi e c60pke.

MeTon

B YnpaxHeHuu 1, Bbl nocTpoute ckenet, NPeacTaBnsAoLLIMA NepemeLleHne oaHOLUMMHAPOBOro ABuraTens
KapTa.

B YnpaxHeHun 2, Bbl ycTaHOBUTE OTHOLLEHUS poauTenb / NMOTOMOK MEXAY KOMNOHEHTaMM U CKENETHON
Mogenbto, cobepute KorneH4aTbI Bar, KONUPYS CKENETHYK reOMeTPUL0 U, 3aTeM, UBMEHUTE KOSNEHYaTbI Ban
Ha ypoBHe JeTanu.

B YnpaxHeHun 3, Bbl BbINONHUTE MoaAMdUKALMM B CKENETHON cOOpKe, N3MEHSIS NapaMeTpbl B CBA3aHHON
KOMTMOHOBKE, U NMPOBEPUTE OTHOLLEHUS POAUTESb / MOTOMOK.

UHCTpYMEHTbI

Tabnuua 1: MNMukTorpammbl ans CkeneTtos
MMKTONrPAMMA OMNMMCAHUME

BcTaBnseT onopHyto Kpueyo
; BcTaenseT onopHyto ocb
BcTaBnseT onopHyto niocKoCTb

W Bcraenser OMNOpPHblIE TOYKN

YIPA>XHEHUE 1: NlocmpoeHue Ckenema [Jeauzamens

3apava 1. lNepenTyn B KaTanor ckeneta u cosaaTtb cOOpPKy. Vicnonb3oBaTb gpann cTaHg4apTHOM geTanu ons
CO3[aHu1s CKeNeTHOM MOAENM B Ka4ecTBe NepBor geTanu.

1. UlameHuTe pabounii katanor Ha Tpebyembin Ans paboTbl.

2. Coszpanite SKEL_ENGINE.ASM. LenkHuTe no File > New B meHto. Buibepnte ASSEMBLY. Beeante
[SKEL_ENGINE]. WenkHuTe no OK.

3. WenkHute no Component > Create > Skeleton Model > OK. LWenkHuTe no Copy From Existing >
Browse. Buibepute START _PART.PRT. LWenkHute no Open > OK.

O6paTtuTe BHUMaHue:

B [epese Mogenu cuctema pacnonaraeT CKerneTHyto AeTasb, Kak NepBblii KOMNOHEHT cOopku. [pn aTom K
CKeneTHOW AeTanu aBToMaTuyeckn 4obaBnATCa HayarnbHble ONopHble aneMeHTbl. O6paTuTe BHYUMaHVe Ha
nukrorpammy ckeneta B lepese Mogenu.

4. CoxpaHute cbopKy, 3aTEM 3aKPONTE OKHO.

3apaua 2. Cosgaite cBA3b AN kpyMBowMna 1 noplHs. OnpeaenvTe KPUBYHO AN NPeACTaBnNeHUs TakTa
paboTbl gBuraTens.

1. WenkHute no File > Open. BuibepuTe In Session B BhinagatowemM cnucke LOOK IN. Beibepute
SKEL_ENGINE_SKEL.PRT.

sl . .
2. UlenkHuTte no > Done. Bbibepute onopHbii anemeHT FRONT B kayecTBe 3CKU3HOM NIIOCKOCTM.

3. WenkHnuTte no OK 1 BbiGepuTe onopHbI anemeHT TOP B ka4yecTBe OPMEHTMPYIOLLEN NITOCKOCTM B
HanpaeneHun B3rnsaaa.
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4. HapucynTe okpy>HOCTb ¢ Anametpom 4.00.

5. BepHMTer K By no ymon4yaHuio no 3aBepLueHni.

7
.

PucyHok 6: 3ckus ans OKpyXHOCTH
)
6. Wenkuute no '+ > Two Planes. BbiGepnTe onopHble 3/IEMEHThI B Ka4eCTBE NPUBSA30K AN CO3AaHMs Ocu
AT

3apava 3. Co3gaTtb 3CKM3HYI0 OMOPHYI KPUBYIO ANl NPeACTaBNEHNS COeAMHEHNS] LIaTyHa KONIeHYaToro
Bana.

1. Co3pganite 3CKN3HYH NIOCKOCTb ANsi KPUBOW.

Al
2. WenkHuTe no E N Offset. Boibepute onopHyto nnockocts FRONT ot koTopon 6ygeT co3gaBaTtbces
OTCTYyM.

3. WenkHuTe no Enter Value, BBegute [1.75] u wenkHuTe no Done.

T4P

FROKT. J'J

g
\\ /\
\

PucyHok 7: HoBasa 3ckusHagd [NnockocTb

gl

".SII:IE

)
4. CospgawnTte KpuBYto Ans npegcrasnexus ceasu. LenkHute no “ > Done.

5. Beibepute DTM1 B kayecTBe ackuaHon nnockoctu. LenkHnte no Okay. Bbibepute onopHbI arieMeHT
Side ans opneHTaummn TOP.

6. Beibepute onopHeiin anemeHT F1{SIDE} B gnanorosom okHe REFERENCE. LenkHuTe no Delete.
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7. Bbl6epMTe N1eByl0 4acCTb ONOPHOIo Kpyra u OI'IOpHOIZ OCW B Ka4eCTBe NPUBA3KN ONA 3CKM3a. Coenante
9CKN3 KpMBOﬁ, cocrosiLen na OBYyX NNHENHbIX CErMEHTOB, KaK NokasaHo Ha cneaywowiemM pUCcyHke.
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KoHeYH=EA ToHKa Ha
ONOpHOM SneMeHTe TOP

(%]
=
]

KoHeqHaAa To4ka
H3 ONOpH O oo A1

KoH=4H3A To4ES
H3 ONOpHOM gyre

50

BT —

PucyHok 8: Ockns ans LWaTtyHa n Kpusowiunna

8. [lo6asbTe yrnoson pasmep 30.00, npeacraensawowmi BpawieHue kpmsowmnna. [lob6aebte pasmep 5.00,
npeacTaBnAloLWLMA ONNHY LWaTyHa.

9. Yaganute 3aBMCUMOCTb KacaTenbHOCTU, eCin NPon3onaeT KOHGMUKT.

10. WenkHnTe no Y s OK.

11. WenkHute no View > Default B meHo. Mogenb gomkHa oTobpaxaTbCsl, Kak NoKa3aHo Ha CreayroLemM
PUCYHKeE.

\/‘a\\'“ ) x“j\‘x
\ \
K \\Qnr it

PucyHok 9: laTtyH Homep OauH

3apava 4. [Ina nomoLm B npouecce CGOpKl/I N co3gaHnsi KOMMNOHEHTOB, A00aBbTE OMNMOPHYHK OCb,
npeacrtaeBnALYy0 coeqnHeHne WwaTyHa M NOopLUHA.

1. CospgawiTe ONOPHYIO TOYKY Yepes BEPLUNHBLI KPUBbIX.

X
LWenkHuTe no =% > On Vertex. BoibepuTe ABe BepLUMHbI, Kak NOKa3aHO Ha CriegytoLwwem puCcyHKe.
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Ek IGepHTE
FH':'HT 3TH EeplWKHHE]

S
AVARNBN VA
\/

o

PucyHok 10: Co3gaHue OnopHoit Ocu

2. CospaviTe OnopHylo ocb Yepes ase Touku. LLenkHute no nuktorpamme Create an axis; 3atem LenkHUTE
no Pnt Nrm PIn. Beibepute DTM1 n PNTO. MNMoeTopuTte npouecc ans PNT1.

FRONT

NN
RN /
\

PucyHok 11: 3aBeplieHHbIn CkeneT

Coser:

YcTtaHaBnueasg onumto amna koHdpurypaumm repeat_datum_create B yes, MOXXHO YMEHbLUNTb KOMYECTBO
BbIOOPOB B MEHIO, HEOOXOAMMbIX N1 CO30AHNA HECKOSBKMX OMOPHbIX 3NTEMEHTOB.

3apauva 5. [NoaTeepaunTe, YTO CKENET NepemeLLaeTcsl COOTBETCTBYHOLLUM 06pa3oM, N3MEHSIS Yror B ONOPHOM
KpvBOM. ABTOMaTU3NPYNTE M3MEHEHWNE, UCMONb3Ysi ypaBHEHWE. YpaBHEHME OOMKHO yBENNYMBATL Yron Ha
30° Npu Kaxxgown pereHepauun getanu.

1. MpoBepbTe nepemeleHne ckeneta. LWenkHute no Modify. Beibepute onopHyto kpuByto. iamenuTe yron
30.00, BBeauTe [75] v BbINONHUTE pereHepaumio.

2. WenkHuTe no Relations > Add Param > Real Number. Beegute [crank_angle] B kauecTBe Ha3BaHus.
Beegute [0] B kadyecTBe 3Ha4YeHMs napameTpa.

3. BeibepuTe onopHyto KpuByL, KOTopas UMeeT yron ansa otobpaxeHus ee napameTpos. LWWenkHuTe no Edit
Rel; 3atem BBeauTe cneaywowme ctpoku. Obpatnte BHUMaHE Ha CMMBOJIbHOE Ha3BaHWe YrioBoro pasmepa.
crank_angl e = crank_angl e +30

| F crank_angle > 340

crank_angle = 0

ENDI F

D# = crank_angle D# is the synmbolic nane

for the angle

4. WenkHute no File > Exit > Yes ons 3aBepLUueHus:

-270 -



©Y rc
' Pro/ENGINEER 2001 Yany6neHHsiii Kypc

5. PereHepupynte moaens. [poaomnxkante pereHepmMpoBaTh, MOKa cevyeHue He BepHeTcs Hasag k 30° no
OTHOLLUEHMIO K ONMOPHOMY 3anemeHTy TOP.

6. CoxpaHuTe geTanb 1 3aKponTe OKHO.

YIPA>XXHEHMUE 2: CozdaHue Modenu Kpusowuna
3apava 1. Viccnenyvite accoumaTMBHOCTL MEXAY CKENETHON AeTanbio U COOPKOW.
1. Otkponte SKEL_ENGINE.ASM.

2. OBbpaTtuTe BHMMaHMe Ha MOJHY accoumaTMBHOCTb. Cuctema obHOBNAET COOPKY ANA 0TOBpaXkeHns BCeX
W3MEeHeHWI, BbIMOSTHEHHbIX B pexxume JeTtanu.

OGpaTuTe BHMMaHue:

Mocne no6aBneHns ONOPHbIX AIEMEHTOB MO YMONYaHMIO K CKENIETHON AeTanu, MOXHO co3aaBaTb ApYryto
reomeTpuio B cbopke, ncnono3yss Modify > Mod Skel.

3apauva 2. HactpowiTte 3Ty c60opKy Tak, 4TOObI KOMMNOHEHTbI SABMIANINCH AOYEPHUMM TOMBKO MO OTHOLLEHUIO K
ckenery.

1. Wenknute no Design Mgr > Ref Control. Boibepute Skeleton Model 1 Prohibit Out of Scope
Reference n3s guanorosoro okHa REFERENCE CONTROL.

2. WenkHute no OK > Done/Return.

3apava 3. HaCTPOVITe OMNOpHble 3NTEMEHTLI B CKeJleTe Tak, 4TOObLI MOAEND KpuBoLluna coxpaHuna
COﬁCTBeHHyIO OpUeHTauuno No OTHOLWLEHUIO K ee CcoBCTBEHHbIM OMOPHbIM MJTIOCKOCTAM MNMpU BpalleHUn.

1. WenkHute no Modify > Mod Skel. Bbibepute ckeneTHyto Mogens.

2. WenkHuTe no s Through. Beibepute B ckenete ocb A_1. CHoBa wenkHute no Through. Beibepute

OCb, NOKa3aHHYK Ha cnenyrwwemMm pucyHke. U.leﬂKHI/lTe no Done .

FRONT

N

nTHl

VARVAY: /
VA
|

I'Iep E=A ONOpHEA N NOCKOCT B
S2pas 3TH OcH

PucyHok 12: [lo6aeneHune OnopHon lNnockoctu

i
3. WenkHuTe no ) Beibepute ocb A_1. WenkHute no Normal. Beibepute DTM2. BepHutecb B MeHI0
BbICLLErO YPOBHS; WenkHute no Done/Return Tpu pasa.
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I}THE

/ / N\
VA
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\ A\

PucyHok 13: 3aBepLueHHble OnopHble SnemMeHTbl

D“Ft:ur

3apgaua 4. OnpegenuTb KoneH4YaTbl Ban BHE KOHTEKCTa COOpPKM.

1. WenkHnte no Component > Create. Beegute [SAMPLE_SHAFT]. WenkHuTte no OK > Locate Default
Datums > Three Planes > OK.

2. BbibepuTe B ckenete DTM3 ons onpeaeneHns NepBow MOCKOCTMY.
3. Beibepute onopHeilie anemeHTsl DTM2 n FRONT kak gpyrue aBe NrockocTy B CKeneTe.

3apava 5. CkonvpoBaTb NpMBS3KM B COOPKY Anst CO34aHMs KpUBOLLMMA.

1. Ckonupynte reomeTputo n3 ckeneta B Ban. LenkHuTte no Feature > Create > Data Sharing > Copy
Geom.

2. YKaxuTe arnemMeHTbl onopHoi ocn ans gobaesneHus k SAMPLE_SHAFT.PRT. WenkHuTe no Misc Ref >
Define > Axis. BribepuTe ocu, Kak nokasaHo Ha cnegytolem pucyHke. LenkHnte no Dtm Plane. BuiGepute
DTM1 B ckenete getanu. LenkHuTe no Ok.

EeGepure 3TH
AEE 00 PHE I NNOSKOCT

il [THz2

el

e\ T \
Sogive ARG =
T N\ \

3T AE2 ONoOpHE E N NOCEOCT M 4
PucyHok 14: Buibop OnemeHToB and KonnposaHus
3. WenkHuTte no OK B AnanoroBom okHe.

4. CoxpaHute cHOpKY 1 3aKpONTE OKHO.
3apava 6. Cucrtema aBTOMaTu4eckn AobaBnseT reomeTpuio Kk geTanu Bana. iameHuTe Ban Ha ypoBHe
aertanu.

1. Otkponte SAMPLE_SHAFT.PRT.
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2. CospainTe LeHTpanbHbIi Ban getanu. CosganTe Bbigasnveanue ¢ onumeii both Sides no otHowewwio k
onopHomy anemeHTty DTM3. WenkHuTe no Close B ananorosom okHe REFERENCES. Ncnonbayiite
OKPY>XHOCTb C AMameTpom 1.25 B KayecTBe acku3a. BoigaBute anemeHT Ha 12.25.

e i

\ .
“OTHE

PucyHok 15: 3ckus onsa LieHTpanbHoro Bana
3. Cospavite BbigaBsnuBanne Ha DTM4. WenkHuTe no Both Sides. Beibepute cooTBeTcTBYIOLL YO
OPUEHTUPYIOLLIYIO NPUBS3KY. Hapucynte cedeHune, Kak nokasaHo Ha criegyowem pucyHke. Onpegenute ocu
A1 1 A2 B Ka4ecTBe NPUBSA3OK.

T Be GepuTe 3TH OCH
E K3HeCT B2 NPMEAZOK

I &0

PucyHok 16: Sckns ansa Kynadka Kpmsowwna

4. BblaaBuTe 3reMeHT Ha rmy6uHy 2.

5. BelpexbTe oTBepcTue Ans watyHa. Cosgante BbigaBNeHHbIN ABYXCTOPOHHUN Bblpes, UCMOMb3yH TOT e
3CKM3 M NNOCKOCTb NpmBA3kKn. Co3aanTe OKPYKHOCTb A1 CEeYEHUS], KaK Noka3aHo Ha CriefyloLem pUCYHKeE.

Ypanute maTtepuan ¢ 8HewHel CTOPOHbI ceveHus. BoigasuTe Ha rnybuny 1.5.
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YWHIEMTE STy Ok
E KZHECTEE NP EASKH

PucyHok 17: Ockns Beipesa

[

PucyHok 18: 3aBepLueHHbI Ban
6. CoxpaHuTte chann getanu n 3aKponTe OKHO.

7. CHoBa oTkponTe SKEL_ENGINE.ASM. O6patuTte BHUMaHue, 4To Ban o6HoBuncs. PereHepupyite cbopky
HECKOIbKO pa3 1 ydeauTech, YTO Bar COXpaHsIeT CBSA3b CO COOPKON.

8. CoxpaHuTe U coTpuTe BClo COOPKY M3 NamsITu.

YINPAXHEHUE 3: Ucnonb3osaHue Ckenema 0Onsi 3aeepweHusi C60pkKu
3apava 1. ameHnts COMPLETE_SKELETON.ASM.

1. Otkpointe COMPLETE_SKELETON.ASM.

2. B cbopke 6bin gobaBneH Bbipes, YTOObI MOXHO GbINIO pacCMOTPETE KOMMOHEHTHI NOAPO6HEee.

3. WenkHute no Regenerate > Automatic. O6paTute BHMMaHWe, YTO KOMMOHEHTLI OOHOBASIIOT CBOE
MECTOMNOSOXEHNE U3-3a YPaBHEHUI. PereHepupynTe HECKOMNbKO pa3 1 HabnganTe namMeHeHus.

CoBer:

MOXHO BbIKIHOYMTE OTOBPaKeHne O0cemn 1 ToYeK.
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KpywroE=A onopHaA
KPHE =A

PucyHok 19: MiameHeHHbIn Ckenet

4. 'ameHuTe TakT cbopku. LenkHnuTte no Modify > Mod Skel. Buibepute SAMPLE_MOTOR_SKEL.PRT u3
Hepea Mogenu. BeibepuTe Kpyrnyto onopHyto Kpyyto. NonbiTakTeck U3MeHUTb agnameTp Ha 5. MNMpounTtanTte
3anpoc B obnactn coobeHna. COMPLETE_SKELETON.LAY ynpaenset napameTpom.

3apgaua 2. KomnoHoBKa ynpasnAaeT HEKOTOPbIMN U3 NapaMeTpoB B c6op|<e. N3ameHute napameTpbl B Tabnuue

KOMMOHOBKMW.

1. Otkponte COMPLETE_SKELETON.LAY.

ENGINE DISFLACEMENT LAYQUT

i
R0 LENGTH

A

i

RN

—
{

)

S

ETR

F— PISTOR DA

UHE

PARAHETERS

STROKE

4,000 1§

ROD LERGTH

5.000 1H

PISTER DIk

3.000 1M

CYLIHDE RS

2

[l SPLACENERT

5650 1

PucyHok 20: KomnoHoBka Pa3meLleHus

2. WenkHute no Modify. Beibepute napameTp 4-inch B Tabnuue, psagom c 3anuceto STROKE. Beegute [5].

3. BuibepuTe pa3smep 5-inch psgom ¢ 3anuckto ROD LENGTH B Tabnuue. Beegute [7].

4. BbI30BWTE KOMMOHOBKY.

5. CoxpaHuTe KOMMOHOBKY W 3aKPOWTE OKHO.

3apava 3. MpoBepuTb M3MeHeHWs], KoTopble ObINM caenaHbl B cOopke.

1. WenkHnte no Window > Activate B meHto.

2. PereHepMpyVlTe c6op|<y. OGpaTVITe BHMMaHME Ha TO, YTO cucTema obHOBMIA BCE MOAENN OTHOCUTENBHO

CcKeneTHoOW moaenw.

3apava 4. lNMpoBepuTb CBSA3b poanTeNb / MOTOMOK MEXAY KOMMNOHEHTaAMMU.
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1. NopgasuTe wWatyHbl B cbopke. LlenkHnte no Component > Suppress. Buibepute gBa waTyHa.
Perenepupyiite cbopky. Obpatute BHUMaHWE Ha TO, YTO MOPLUHWN COXPaHSAIT NPUBS3KY K CKENeTHON Moaenu.
2. CoxpaHuTe cbopky n cotpute Bce 06bekThl U3 namsaTtu. LenkHute no File > Erase > Current > Done.

Pe3ome

B aTon rnase, Bbl y3Hanu yto:
e CKeneTbl MOryT UCMONb30BaTLCA AN CUMYNALUN ABUKEHUS B MPOCTbIX cOopKax.

«  Ckenetbl MOryT Takke nomMoraTb B ONpeaeneHny OTHOLLEHUA poaMTenb / MOTOMOK, Koraa Bce
KOMMOHEHTbLI COBPaHbI CO CKeNeToM.

»  CkeneTbl MOTYT GbiTb NPOCTLIMU UM CIMOXHBIMU, HO TUMWUYHBIMU KOMMOHEHTaMU NOBEPXHOCTHOMN N
OMOPHOI reoMeTpUM.

* MeToq NPOEKTMPOBaHUS CBEPXY-BHI3 MOXET OblTb BbIMOSIHEH MPY NMOMOLLM CKENeToB. ITO
[OCTMraeTcs MCMONb30BaHMEM 3NIEMEHTOB KOMMPOBaHUS CYLLIECTBYIOLLIEN reoMeTpun Ans co3naHns
HOBOW, KOTOpPas NpUBsA3aHa K cKeneTy.
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naBa 12

Ckenetbl ¢ PacnpegeneHHoOU

[eomeTpuen

B amoli anaee BbI usy4yume MemoOdbl COBMECIMHO20 UCMO0/1b308aHUsI UHGhopMauuu Mexay
Pa3IuYHbIMU KOHCMPYKMOPCKUMU 2pynnamu npu noddepxaHuu accoyuamueHoOCMU Ha ypoeHe
eepxHel cbopke.

LUenn
lMocne 3aBepLueHUs 3To rnasbl, Bbl HayuuTeCh:
e co3pgaBaTb CKemneTbl AN pacnpeaerneHns CyLLeCcTBYOLEN reOMETPUN.

» Pa3spensTtb accoumaTUBHYIO reoMeTPUYECKyo MHGOPMALNIO MEXOY MOAENSMU.

Ckenetbl C PacnpeneneHHoun NeomeTtpuen

MeTogapl pacnpegeneHuna getanm nmeet cnegyruie npemmyulecrtsa npu pa60Te ¢ 6onbwnmn NpoeKTamMu:

+ obecneymBaeT MeXaHU3M ANs1 YNPaBreHusl U CoOXpaHeHUsi PopPMbl, COBMELLEHNS U
(PYHKLNOHMPOBAHMS B KaxXaol noacbopke, KoTopasi UCMONb3yeTCsl Ha BEPXHEM YPOBHE.

» O6GecneynBaeT O0OCTYN U3 NOACGOPKM K MHGOPMALIMM BEPXHETO YPOBHS 6e3 yBENUYeHUs: BpeMeHu
pereHepaLumn 1 NEPEPUICOBKY.

. [Mo3BonseT HECKONBbKMM KOHCTPYKTOpPaM BbIMNOJTHATb NaparneribHOe KOHCTpynpoBaHue.

. CHwxaeTt BEPOATHOCTb BO3HMKHOBEHUA KOH(*)J'IVIKTOB Ha ypoOBHE C60pOK.

KoHcmpyupoeaHue PacnpedeneHHbix Jemanel

V|CI'IOJ'Ib3y9I Component > Create, MOXHO co3gaBaTh B c6opKe pacnpenerneHHble aetanm n pasMellaTtb nx
Ha OMOPHbIX MJTOCKOCTAX BbICOKOIo YpOBHA MO YMOJT4aHUIO.
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CHopka BEEpxHErD YPOEHA FPacnpeseneqHe s aerann & coopre,
HoNoNESyEME 2 ANA PEEEC KM TRYVEON OB A0

PucyHok 1: Co3gaHue PacnpegeneHHbix JeTtanen

[ns ncnonb3oBaHus ckeneTa ¢ pacnpeneneHHon reoMeTpuen B GonbLIOM MPOEKTE, BbINOMHWATE crieayoLime

warn.

Tabnwuua 1: 3tanbl Co3gaHusa Ckenetos ¢ PacnpegeneHHon NeomeTpren

drtan DencrtBue

1 [o6aBnTb OCHOBHbIE KOMMOHEHTBI B COOPKY BEPXHErO YPOBHS, UCMONb3ys CTaHAapTHbIE
MeToabl COOpKM
MpumeyaHue: cobupaemble KOMMOHEHTbI ABMATCA TEMU KOMMOHEHTaMU, KOTopble
onpegensitoT HeobxoauMble NPUBSA3KMN K CKeneTy.

2 Cospawite HoByto NoacbopKy, NCNOMNb3ys WABoH.

3 CospanTe ckeneTt, ncrnonb3ys WabnoH, n cobepuTe ero B NoacbopKy B kKayecTBe
NnepBOro KOMMNOHEHTa B MECTOMOMNOXEHUU MO YMOSYaHUIO.

4 Ckonupynte HeobxoauMmble NPUBSI3KM B CKENeT, UCMOoSb3ys 3N1eMeHTbl COBMECTHOIO
ucnonb3oBaHus AaHHbix (data sharing features) - copy geom, shrinkwrap v 1.4.

5 Mcnonb3yinte aneMeHTbl COBMECTHOrO UCMOMb30BaHNA AaHHbIX B cKeneTe Ans

KOHCTPyMpoOBaHUS Mogenei B noacbopkax.

Ucnonb3oBaHue Neometpumn Mogenm

I'IpM CCblJIKe Ha pacnpenefnieHHyo aetanb B GonbLUMX npoeKTax, MOXXHO Cco3faBaTb MHOUBUAOYyaAlIbHbIE
OMNOpPHbIE€ 3JTIEMEHTbI N 3NTEMEHTbI HOBerHOCTeVI U OTAENbHbIN 3NEMEHT, KOTOprﬁ ncnonb3yeT Bce

reoMeTpu4ecKkne npmBA3Kn.

[ns co3gaHns nnm nsMeHeHus ckeneTa ¢ pacnpeaeneHHoOn reomeTpren B KOHTEKCTe COOPKN, MOXKHO
cosgaBaTb anemMeHT CoBmecTHoro Mcnonb3oBaHus JaHHbix (Data Sharing) Tuna copy geom (konuposaHue

reomeTpum) u

shrinkwrap (ncesgorpadwuka). 3To MmMeeT cneayoLime NpenmyLLLecTsa nepes pyYHoiM

KonuMpoBaHMeM ckereTa C pacnpegeneHHon reomeTpuen:

¢ MoxHO BbIOMpaTh pasnunyHbie OpPMbl FEOMETPUM, TUMA OCEN, KPMBBIX 1 MOBEPXHOCTEW B OTAENBHOM
anemMeHTe.

. Cuctema aBTOMaTU4ECKM CBSA3bIBAET 3NIEMEHTHI COBMECTHOIO UCNONb30BaHUS OaHHbIX C
OOHOUMEHHbIMU CIOAMMU, ecnn Bbl6paHHbII7I ANIeMEeHT CBA3aH CO ClioeM B KOMIMOHEHTe, U3 KOTOPOro

KOMnMpyeTcsl reoMeTpus.
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. OneMeHT COBMECTHOMO UCMonb30BaHNA AaHHbIX HE NO3BONSET Bbl6|/1paTb NPUBA3KN N3 bonee yem
OHOIro KOMMOHEHTAa.

. OnemMeHT COBMECTHOrO MCMOMb30BaHUA AaHHbLIX aBTOMATUYECKN OOHOBNSIETCH, eCnm c6opKa, B
KOTOpOI7I OH ObIN co3gaH, HaxoauTcs B OI'IepaTI/IBHOIZ namMAaTn.

¢ MoxHo BkntovaThb / BbIKNoYaTb 3aBUCMMOCTU, KOTOPbIE MO3BOMSOT KOHTPONMPOBaTb NpoBeAEHNE
M3MEHEHUN.

KonupoeaHue lNoeepxHocmel
[MoBepXHOCTU - OECKOHEYHO TOHKME 3MEMEHTDI:
*  JXenTas KpoOMKa NoBepxHOCTM 0603Ha4YaeT OOHOCTOPOHHIOK KPOMKY.

» [ypnypHas KpoMka 0603HaYaeT ABYXCTOPOHHIOK KPOMKY, KacaTeslbHYIo NIMHUIO UM CUMYSTHYIO
KPOMKY NMOBEPXHOCTMU.

Mcnone3ysa Surface > Copy, MOXXHO Ay6nmpoBaTh M0y Apyryto NOBEPXHOCTL 3rieMeHTa nyTtem Bbibopa
TpebyeMbix NOBEPXHOCTEW, TUNa NPUCOEANHUTENBHOM NOBEPXHOCTM dhnaHLa.

PucyHok 2: PacnpegenenHas Oetanb ans Passogku Tpyo
O6paTtuTe BHUMaHMe:

W3beraiiTe koNnMpoBaHWSA NOBEPXHOCTEN KOMMOHEHTOB, CODPaHHbIX C pacnpeaeneHHbIMU aeTansamm. 1o
MOXXET MPUBECTU K CO34AHMI0 LIMKINYECKMX CCbISIOK.

Ucnonb3zoeaHue PacnpedeneHHol Jemanu Ha YpoeHe lNodcbopok

Mocne KonMpoBaHUSA NOBEPXHOCTEN B y3rie, MOXHO paGoTaTk Ha ypoBHe NoAcGopok, cobupast KOMMOHEHTLI C
reoMeTpUEN pacrnpeneneHHol aeTanu.
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PucyHok 4: ABTomaTtunyeckasi Passogka Tpyb B CHopke Bbicokoro YpoBHsS

Na6opaTtopHbIn MNMpakTUKym

Uenb

B amom npakmukyme, Bbl cozdadume pacnpedeneHHyro demarb, nepedarouwyro 8a)Hoe Ha3Ha4yeHue
npoexkma. Acnonb3oeaHue pacrnpedesieHHolU demasiu rno3eosisiem uMems 2e0Mempuio c60pKu
8bLICOKO20 YPOEHSsI 8 ceccuu 6e3 Heo6xoduMocmu 3azpyxamb eClo CO0PKy 8 ornepamueHyio namsima.

MeToa

B YnpaxHeHuu 1, Bbl cozgaguTe reoMmeTpuio Ha OCHOBaHUM BOMbLLOW U CrIOXHOW cOopkX. Bbl ucnonbayete
pacnpegeneHHyto aetanbe, YTobbl KONMPOBAaTb TOMBKO TE€ NPUBS3KM, KOTOpPblE HEOBXOANMBI 11 KOHKPETHOIO
KOMMOHEHTAa.

B yl'lpa)KHeHI/II/I 2, Bbl cospgagute NPUBA3OYHYHO reOMeTPUIO BbIXJ10MHOIo yCTpOVICTBa Ha OCHOBaHUN CGOpKVI.
[na akoHoMun BpEMEHWN, 6yp,eT Cco34aH ckenet C pacnpe/J,eneHHoﬁ reomeTpmeVl Aana onpepgefnieHna CUCTeMbl
NPUBA3OK BbIXJ10MHOIo yCTpOVICTBa.
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YIIPAXXHEHMWE 1: Co30aHue PacnpedeneHHolu Qemanu

3apava 1. Kapbtopatopbl TpebytoT TOYHOM NpuroHkn B Asuratene. CosganTe pacnpegeneHHyo getanbs ¢
3TOW MH(pOpMaLMen BHYTPM HOBOIO yana.

1. MepengnTte B COOTBETCTBYIOLLMI paboymnin kaTanor.
2. Otkpovite M_ENGINE.ASM.

PucyHok 5: C6opka [suratens

3apaya 2. OKpaH CUIbHO 3arpoMOXAEH HEHYXXHbIMY AeTansamu. Vicnonb3ynTe CyLwecTBYIOLNIA Crion Ans
CKpbITUSI KOMMOHEHTOB.

1. Wenknute no View > Layers. Wenknute no CLEAN_UP_DISPLAY; wenkHute no nuktorpamme Blank.

2. MNepepucyiTe aKpaH 1 3aKponTe JNanoroBoe OKHO.

PucyHok 6: [isuratens co CkpbiTbim Crioem
3apava 3. OnpegenuTte y3en v pacnpegeneHHyto geTtane angd kapbtopartopa.
1. WenkHnte no Component > Create > SubAssembly; Beeante [M_CARBURETOR]. LLenkHuTte no OK.
2. Wenknute no Copy From Existing > Browse. Bbibepute START_ASM.ASM. LWenkHute no Open > OK.
3. WenkHute no Default > OK B Beinagatowiem cnncke CONSTRAINT TYPE.
3apava 4. Hauatb onpefeneHve pacnpegeneHHon getanu.

1. WenkHute no Done/Return ans nepexoga B MeHo Bbiclero ypoBHsi. LenkHnte no Modify > Mod
Subasm. Buibepute M_CARBURETOR.ASM.
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2. lenkHnte no Component > Create. LLlenkHute no Part B guanorosom okHe. BBegute
[MAP_CARBURETOR]. WenkHuTe no OK.

3. WenkHute no Copy From Existing > Browse. Bbibepute START_PART.PRT. WenkHute no Open > OK.
4. WenkHute no Default B Bbinagatowem cnncke CONSTRAINT TYPE; wenkHute no OK.

B Model Tree M=l

Fle Tres

e B RS

T M_MTF_SFELFRT

=] H_BLOCK.PAT

T W_SHAFTPAT

) M_COMMECT_ROD.PRT

71 W_COMMECT_RODPRT

T M_FSTOMFRT

71 M_PISTONPAT

=) M_SIDE_COVER.FRT

-1 M_HELD.PRAT

&[0 M_CLUTEHASH

71 M_FLYWHLFAT

S M_CARBURATORASH
[ M&P CARBURATOR FAT

PucyHok 7: Y3en M_Carburator

3apava 5. CkonvpoBaTb HEKOTOpPbIE M3 COOPOYHbLIX NMPUBSI30K M3 ABUraTens B y3en kapbiopaTopa.
CKonupoBaTh YCTAHOBOYHbIE MOBEPXHOCTM M OCb Ans Kap6lopaTopa 13 6roka AsuraTens.

1. OBaxab! wenkHuTe no Done/Return ansa Beisoga meHto ASSEMBLY. WenkHuTte no Modify > Mod Part.
Beibepute MAP_CARBURETOR.PRT u3 [lepesa Mogenu.

2. WenkHuTe no Feature > Create > Data Sharing > Copy Geom.

3. Oeaxabl wenkHute no Surface Refs. Bbibepute 0b6e conpsraemble NOBEPXHOCTU ANsi KapbtopaTtopa.
YBenuybTe macutab oTobpakeHus.
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PucyHok 8: Beibop NoBepxHocTen

4. Wenknute no Loop Surfs n cHoBa BbIOEpUTE NepeHIo NOBEPXHOCTb OAHOM U3 aetanen. Boibepute
O[HY M3 BHELLHUX KPOMOK BblGpaHHon noBepxHocTu. Pro/ENGINEER aBTomaTtuyecku BbibnpaeT Bce
NMOBEPXHOCTUN, CMEXHbIE C BbIOpaHHOM NOBEPXHOCTbLIO.

5. WenkHuTte no Loop Surfs n cHoBa BeiGepuTe NepenHIo NOBEPXHOCTL; 3aTeM BbiOepuTe OOHY 13
BHYTPEHHUX KPOMOK NMOBEPXHOCTMU.

Coser:

[ns noaTesepxaeHns BoIbpaHHOM NOBEPXHOCTU, ncnonb3ynte onumio Show > Mesh nepeg Beibopom Done.
6. MNoBTOpUTE NpoLecc ANg BTOPOro BXOAHOrO YCTPOWUCTBA; 3aTeM LiernkHuTe no Done B meHio SURF
SELECT. He wenkanTte no OK.

7. Oeaxabl wenkHute no Misc Refs. Buibepute Axis B obnactn ADD ITEM; BbibepuTe YeTbipe ocu,
TpebyeMbix Ang yctaHoBKM kapbtopatopa. LenkHute no Done Sel > OK; 3atem wenkHute no OK B
AVarnoroBOoM OKHE.

8. Coxparute M_ENGINE.ASM u BbizoBute M_CARBURETOR.ASM. Cbopka gomkHa oTobpasntbes, kKak
nokasaHo Ha CriegytLemM pUCYHKe.

9. BakpowTe BCe OKHa.
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CEOMHMPpOE SHHE 1=
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PucyHok 9: 3aBepLueHHas PacnpegeneHHasn Oetanb KapbtopaTopa

YINPAXXHEHUE 2: PacnpedeneHue BbixsnonHoz2o Ycmpolicmea

3apava 1. BeixnonHble TpyGbl TPeBYHOT TOYHOM NPUIOHKK Ha ABUratene 1 pame BMECTe C pasnnyHbiMU
MecTamy MOHTUPOBaHUSA Ha pamy. Co3aaiTe pacnpeaeneHHyto AeTarb, KoTopas CoaepXKuT aTy
NPUBA30YHYIO FEOMETPUID

1. OTtkponnte MAP_CART.ASM.

2. I'IepeopmeHTMpyVlTe mMoerb B COOTBETCTBUU C BUOOM, aHAINoOrn4yHbIM cnenywemy pucyHky.

PucyHok 10: Bug

3apava 2. Hauatb co3gaHve pacnpegeneHHon getany Ans cbopku BbIXOMHOMO YCTPOWCTBA C OnpeaeneHns
y3na B pacnpeferneHHol aeTanm.

1. WenkHnte no Component > Create > SubAssembly. Beegnte [EXHAUST]. WenkHuTe no OK.
2. WenkHute no Copy From Existing > Browse. Buibepute START_ASM.ASM. WenkHute no Open > OK.
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3. WenkHuTte no Default B Boinagatowem cnncke CONSTRAINT TYPE u no OK gnsi pasmelleHus
KOMIOHEHTAa.
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3apava 3. [lo6aeuTb pacnpeaeneHHyto AeTanb B Ka4ecTse NepBOro KOMNoHeHTa B yane. Cosaath AeTanb B
KOHTEKCTE COOPKM BbICOKOTO YPOBHSI.

1. WenkHute no Done/Return ang BeizoBa meHio ASSEMBLY. WenkHute no Modify > Mod Subasm.
Bbibepute EXHAUST.ASM u3 [epeBa Mogenw.

2. WenkHute no Component > Create > Part > Solid. Beegute [MAP_EXHAUST].

3. WenkHuTe no Copy From Existing > Browse. Beibepute START_PART.PRT. WenkHute no Open > OK.
4. Wenknute no Default B meHto CONSTRAINT TYPE; wenkHute no OK ans ero pasmelleHus.

3apaua 4. [l06aBUTbL KONWIO ANEMEHTA pa3aeneHust JaHHbIX ANS CO3AaHusl NPUBA30K, KOTOPbIE MOXHO
MCMONb30BaTb Ha YPOBHE Y3I10B.

1. Osaxab! wenkHuTe no Done/Return ang BbizoBa MmeHio ASSEMBLY. LWenkHute no Modify > Mod Part.
Beibepute MAP_EXHAUST.PRT n3 Jepea Mogenw.
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PucyHok 11: Jetans Map_Exhaust
2. WenkHute no Feature > Create > Data Sharing > Copy Geom.

3. Oeaxabl wenkHute Surface Ref. BuiGepute conpsiraemble MOBEPXHOCTU BXOOHOrO YCTPONCTBA.

4. Ncnonbayite Loop Surfaces Ang KoNMpoBaHUs BHELLHUX U BHYTPEHHUX KOHTYPOB MOBEPXHOCTEN,
NCnonb3ysi TOT XXe MEeTOA, KOTOpbIN UCNONb30Barncsa Ans pacnpeaeneHHon getany kapbroparopa.
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PucyHok 12: Pacnpegenerue NosepxHocTen BxogHoro YcTponcTea

5. Oeaxapl wenkHute no Misc refs. LlenkHuTte no Axis B obnactu ADD ITEM. Beibepute 4eTbipe ocu,
HeoOXoaMMble ANs YCTaHOBKU BbIXJOMHbIX TpyO. LenkHnute no Done Sel > OK > OK.

3apava 5. CkonvpoBaTb NOBEPXHOCTU paMbl, BOKPYr KOTOPOW AOMKHO 06EpHYTLCH BbIXIOMHOE YCTPOMCTBO.

1. Co3pgawnite gpyron aneMeHT pasgeneHus gaHHbix anga pamel. LLenkHute no Create > Data Sharing > Copy
Geom.

CronHMpyRTEe obe
CTOpOHE
ATHX TPpYD paMe|

PucyHok 13: PacnpegeneHHas Pama

2. Oeaxapl wenkHute no Surface Refs. BoiGepute nokaszaHHble noBepxHocTU. He 3abyabTe BoiOpaTh 006e
CTOPOHbI KaXaoro uunuHapa.

3. WenkHute no OK B AnanoroBom okHe.

4. Coxpanute cbopky n otkponte MAP_EXHAUST.PRT. [JeTtans gomkHa oTobpaxaTbCs, Kak NokasaHo Ha
crnenyloLeM pUCYHKe.

5. 3akpownTe OKHO MU COTpUTE BCE NOCTOPOHHME MOAENU U3 NAMATH.
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PucyHok 14: 3akpaweHHasa PacnpegeneHHas [detane BeixnonHoro Ycrponctea

Pe3ome

B aton rnase, Bbl y3Hanu:

. KaK co3aaBaTtb c6opKy BbICOKOIO ypOBHA, I/IH(*)OpMaLl,I/Iﬂ o KOTOpOI7I CTaHOBUTCA D,OCTyI'IHOIZ Ha ypoBHE
ﬂOD,C60pKVI C ncnornb3oBaHNEM pacnpep,eneHHon aetann.

. Kak cosgaBaTb anemeHTbl CoBMecTHOro Mcnonb3oBaHuns [JaHHbIX, KOTOpPbl€ MOXXHO UCMNOJ1b30BaTb
Ona KonnpoBaHUA NPUBA3OK B pacnpenerneHHole getanu.

e Kak cosgaBatb Noacbopky B KOHTEKCTE 60onbLuon COOpKM.

« Kak cosnaBatb getanu B pexume CO0pKu.
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