© 2000 Parametric Technology Corporation.

JINTENHBLIX N
NMpecc-®opm

nonb 2001r.



Pro/ENGINEER 20002 Koucmpyupoeanue Jlumeiinvix u Ilpecc-ghopm

CopepxaHue
(O (T o) e= 1 1= Y URERR R 1
PrO/MOLDESIGN ....oiiiiiiiie ittt ettt e et e e e st e e e sse e e e sssaeeesassaeeesassseeesansseeeeanssneaeasaeeesn 5
TunnuHaa Ceccunsa Pro/MOLDESIGN ... e e 7
PIO/CASTING ...ttt et e et e e ettt e e st e e e steeeeeasseaee e s ssaeeesnssaeeeassaeeesnsaeeesnssseesnnnnneesn 8
TunnuHaa Ceccrna Pro/CASTING ... e e e e e e e e e e e 9
CosgaHne Mogenu JINTENHOM NI TIPECC-DOPMDBI.........eevererierererererereeeeeeeeseresererersrersrersrsrersre———.. 13
KoHuenuna Cosganua Moagenu JINTERHON U MNMPeCC-POPMbI.........uvvviireeeieiciiiieeeeeeeeeeeieeeeees 13
KOHCTPYKTUBHEAA MOETITD ..tteeteeee e ittt e e e e e e ettt ettt e e e e e ettt e e e e e e e e e et e e e e e aeannbnneeeeeeeeeaans 13
3arotoBka Unu MaTpma (Die BIOCK)........eeiiiiiiiiiiiiiee e 14
Mogenb JIMTENHON NN TTPECC-MDOPMDI ...coeveiiiiiiiiiieiei ettt e e e e e 14
YNPOLUEHHBIE TTPEACTABITEHUS .....eeeiieeiieiiiet ettt e et ettt e e e et e e e e e e s e e e e e e s e e e eeee s 15
=Y o 16
KoMaHABI MEHIO MOLD M C A ST ettt e e et e e e e e e e et e e e eaa e e e eaaneeeeeen 16
KomaHabl MeHto MOLD MODEL 1 CAST MODEL.... oot 16
KomaHabl MeHto MOLD MDL TYP Y CAST MDL TYP ...con et 17
LO1oTe] o] lc= I 1Y, [oTaT=Y 3 | ISR 18
[o6aeneHne CcbinoyvHor etanu k Coopke JNlutenHom nnm MNpecc-hopMbl..........ccccuvvveeeeennn... 18
Kak JobasuTb 3arotoBky nnu Matpuuy k Coopke JluteriHon unm Mpecc-hopMbil.................... 19
C6opka KomnoHeHTOoB OCHOBaHUSA JINTENHON NN [1PECC-OPMBI.......eveeeeeiiiieeeiiiee e 19
Kak Jo6aBntb KoMnoHeHT OcHoBaHus JInTenHom unm MNMpecc-opMbl ..........eeeviiieeeeeiieeeeeenen. 20
KaK YOanaTh KOMIMOHEHT ......uuiii it e e e e e e et e e e e e e e e e tab s e e e e eesasaaaeeaaaeenes 20
Ons CosgaHusa Coopku ¢ Heckonbknmmn KOHCTPYKTUBHBIMU MOAEMAMM .....eoeeiviiiieiiiiiee e 21
Ons CosgaHusa Hoson Mogenu JINTenHom nnm Mpecc-oPMBI ........c..eeveieeeeeiiiieee e 22
MosTopHas Knaccndukaumsa KOMIOHEHTOB COOPKM ......cccviuvuiieiiiiiieiiiiiie et 22
Onsa Wcnonb3oBaHus OcHoBaHus JlnuteriHon ®opmbl n3 bubnunorekm MOLD BASE................. 22
M3meHEHNE Ba3 JINTENHOM DOPMDI.........euvieiireriiiriieeeerersrererrsererersrersrsrersrererer——————————————————————————. 23
Kak Mcnonb3oBatb OcHoBaHue JlntenHon popmbl 3 bubnmotekn MOLD BASE.................... 23
Mcnonb3oBaHme JOoNONMHUTENBHBIX TTIUT......coiiiiiii e 23
CKPBITUE N OTOBPAKEHME .....uvveeeeieeeieeiiiteeee e e e e eeee et e e e e e e e et aaeeeeeeeeesaabaaeeeeaeeseaessteaeeeaaeesaannsrnns 24
[T 0714 oY SN 0103 =T g PR 24
T @ Foo] o= KTy @ [0 YT PP 24
KOMMOHOBKA JIUTEMHOM DOPMDI ...ccitiiieiiiiiee et e ettt ettt ettt e e st e e et e e e et e e e e anbeeeeennnee 25
Ucnonb3osaHne KomnoHosku JutenHon ®opmbl (Mold Layout) .........cc.ceeviieiiiiiiieiniieeeeen, 25
MeTtoauka: MNpeacraBneHne MHoOrononoCTHbIX QOPM B Pro/E .........ceeeveveeeeiiiiiiieeee e 25
YpoBeHb MoAEnM JTUTEAHOM DOPMDL.........ueiieiieiiieeiiieeeeaiieeeeaiieeeeessee e e s aneeeesenbeeeeenbeeeeenees 25
YPOBEHb MOOEIEN COOPOK ......uuviiiiiieeeee ettt e e e ettt e e e e e e et e e e e e e e e et a b e e e e e e e e e eeanbraneeaaens 26
o] Y Ty ToTaTo]=T7e= N I (o) 1 ooy 1 PR 26
Ounanorosoe OkHo KomnoHoBkK Monoctu (Cavity Layout)........ooceeeeeieeiiiiiiiieeeeceeeee, 27
Hynesas Touka JlutenHon ®opMbl U KOMNOHOBKU MMOMOCTU ..ccoeeviiiiiiiiiieeeeeeiiieeee e 27
[1PABUINA PABMELLIEHMST .......eeveeiieiieeiieeeeieteeetaeesessssssssssssssessssstststsssbststssasssssnbasssssnsnsnsnsnsssnsnnnnnnnnns 27
MpaBnno EQUHCTBEHHOCTM (SINGIE RUIE) .......ciiiiiiiii e 28
Mpasuno MpamoyronbHuka (Rectangular RUIE) ..........coeiiiiiiiiii e 28
MpaBmno OKPYKHOCTU (Circular RUIE) ...........uiiiiiiiiei e 28
MpaBuno MepemeHHON (Variable RUIE) ...........ooo i 28
CosgaHrue MNpocTton LUecTUNONOCTHOM KOMMOHOBKN..........eeveeieeieeeeeeceiiiieeee e e e eeeeieeee e e e e e 29
Metoguka: CosgaHvne Mogenu JlluterHon nnwm MNpecc-cpopmbl no Xogy MoctpoeHus .............. 29
Mexanuambl MNogaun Matepurana B PopMy (IMM) .....cc.eviieiiiiieeeiee e 30
BcTtaBka MexaHuama Mogaumn Matepuana B PopmMy (IMM) ....ccooieiiveiiiiieiiiee e 30
MeTtoaunka: 3ameHa MexaHuama MNogaun Matepmnana B POPMY.........eeeeeeeeeeeeiuririeeeeeeeeeenvrneens. 31
Hactpovika Mexanunama lNogaun Matepurana B Popmy (IMM).......ccocviiriiiiiiiiiiieeeciee e 31
o3 = 12 o] == TP 31
R L7 Tod LT Lo I =T o= LY 1= o 31
TeKCTOBBIN DA [TAPAMETPOB. .....ciiiiiieiiiiiie ettt et e et e e e e e e e e e 32



Koncmpyupoesanue /lumeiinvix u Ilpecc-ghopm Pro/ENGINEER 20002

YctaHoBka PunbTpoB IMM gns KomnnekcHoro MNMoncka MeXaHU3MOB ........ccceeevecvvveeeeeeeeeiennns 32
MHdopmaums No KOMNOHOBKE JINTEAHOM POPMDI ........ccuuvvieiieeeeieiiiiiieeeeeeeeseienaeeeaeeeeesnsneeees 32
KOMMOHOBKA CChINTOYHOM [LETANM ...eevviiiiiieiiiiieeiteeeeeeeesessssssssssssssssssssssssssssssssssssssssssssssrsrnrnsnsnrnnes 33
HOunanorosoe OkHO KoMMOHOBKM CChINOYHOM [eTamnM.....cccooiiiiiiiiiiiiiieeeeeee 33
Hynesas Touka CcbinoyHon getanu n KomnoHoBkU CCbINOYHON eTanu .......cccceeveeeeiiiininnennn. 33
[TPABUINA PABMELLIEHMST .......evvieiiiiieieieeeeeeeeeeeseeeasesssssssssssssssssssssssssssssssssssssssssssssssssssnsnsssssnsnsnsnnnnns 33
MpaBuno EAUHCTBEHHOCTM (SINGIE RUIE) .......oviiiiiiiiiiiie e 34
Mpasuno MpamoyronbHuka (Rectangular RUIE) ..........ceeiiiiiiiiiiiii e 34
MpaBnno OKPYKHOCTU (Circular RUIE) ........c.uiiiiiiiiee et 34
Mpaeuno MepemMeHHON (Variable RUIE) ...........coi i 34
CosgaHne KomnoHOBKM MPocTon CChINMOYHOM LETANMM......uuviiiiiieeeieiiiiiie e e e e e eeieeeeee e e e e eeeeeeeas 35
MeTtoaunka: CosgaHne Cuctembl KoopauHat CebinoyHon etanu no Xoay MNMoctpoeHus......... 35
lMpoBepka Mogernu JINTENHOMN NN TTPECC-BIOPMDI ........ueiiieeeiiiiiiiiieeee e e e et e e e s e e e e e e e 37
Mposepka Moaenu JIUTENHON UMM TTPECC-MOPMDI ...ccoviuiiiiiieeieeeie ittt 37
[ ToTo]=1=T o] e I A4 1 (o] F- T PSSP PPPRPRRPRRRt 37
Onpegenexnne OnTumanbHoro HanpaBneHns BoITANKNMBAHUS ............uuuuunnnnnnniiiiiiceeeeeeeeeennnn 37
BbINOSTHEHNE TTPOBEPKM YKITOHA ...ceevvvviiiiieiiieresesesesesssssssssssssssssssssssssssssssssssssssssssssssssssrsrnrnrnsnnnnns 37
MeHIO ANSA TTPOBEPKM TOSLLLMHDBI. .....evvveeeeereeereeeeesesssessssessssssssssssssssssssssssssssssssssrsssssssssrsrsrnrnrssnrnnes 39
BbINOSTHEHNE TTPOBEPKN TOSLLIMHDBI ...eevvvveveeiiiieeeeeeieeesesesssssssssssssssssssssssssssssssssssssssssnssssrsrnsnrnsnrnnes 40
BbiuncneHune Mnowanmn MNoBEePXHOCTU TOSNOCTM........evviiiieiiiiiiiiieeeeeeeeeeeeseseseseresssesssessrererarerana.. 41
BbinonHenmne MNposepky TonwuHbl C CO30AHNEM CPEBOB .....ceevuviiieiiiiiieeaiiieeeeiieee e e nieee e e 41
OuncTka MNocne MNMPOBEPKN MOLEIIN ........eiiiiiiiiee ittt 43
PereHepauus B Pexume JINTENHOM UMU TTPECC-CIOPMBI.......ceveiiiiiiiiiiiiieeie et 43
YnpaBneHne TOUHOCTBI0O MOLEIIEM .......uueeiiiieiie ettt e e e e e e e 44
OTHOCUTENBHO TOUHOCTU MOLEIIEM ... . e e e e e e e e e e e e e e aeaeaeaens 44
Pabota ¢ AGCOMOTHOM M OTHOCUTENBHOM TOUHOCTBHO. .....vvveeeieeeeeeiiiieieeeeeeeeeeieeee e e e e e e e eeareeeees 45
WHdopmaums Mo Mogenu JIMTENHON NN T1PECC-POPMBI.........coeeviiieiieiiiiieeeeeeeeeeeererererererereeanes 45
PaBoTa C PAMIAMMY ...ttt e ettt e e e e e et e e e e e e e e e ebabaeeeeeeeeseababaeeeaaaeeeaansnaeens 45
Bb130B HEOOXOOUMOM MHDOPMALIMM.....coeiiiieiiiiiiiiiee ettt e e e e 46
Mcnonb3oBaHne ONeMEHTOB JIMHUN YKIOHA ..........ccccoiiiiiiiiiiiicccceeeeeeeeeeeeeeeeeeeeee e, 49
ONEMEHTBI JIMHUM YKITOHA ... e e e e e e e e e e e e ae e e e e ae e e e e anaeeeaeans 49
LR o) b= I A o7= Y |- 49
(O%0 X Ta b= TSI M T4 1 (o] £ T 49
OnpeaeneHne MNapaMETPOB YKITOHA ... ...ceeiiuuieeiitieeeaatieeeeataeeesataeeesanteeesasbeeeeaanteeeeaanreeesenees 50
C030aHNE KPUBOM YKITOHA ....evviiieieeeiiiiieeieeeaeesaaieteeeeaeassssnnssaeeeaeeesaaansesaneeeaeesaasnsannneeeeesaansnsnnes 50
Co30aHNE KPUBOM PABBEMA .....coiiiiiiiiiiiiiee e ettt e e e e st e e e e e e e s e e e e e e e s e nnnnbeeeeaaeeeaennnnneees 51
MEHIO DRAFT LINE ... et e e e e e e e e e ettt e e e e e e e e e areeeeeas 51
MpoeunpoBaHNE KPUBOM PABBEMA .........ceeviiiiiiiiiiiieiiieieeeesaeesssrsssssessssssssssrerarsrsrsrararsrereraraa————. 52
AsTomaTunyeckoe CoagaHme KpuBoM PasbeMa............ccoooeeieiiiiii 52
MICMIONB3OBAHME YCAMKM ...ttt et et ettt e e et e e e et e e e et e e e e e e e s s aaa e e s et e eeeatn s eseennnsasenas 53
N e7= Y a1 e= T 53
BEIOOD DOPMYIIBI YCBOKM ...ttt e sttt e e eieee e e ettt e e e seteeeesseae e e s sttt e e sanseeeeeansteeeeanteeeeanseeeeenees 53
YKA3aHNE POPMYIIBI YCAMKM ....veeeeeiuiiieeeittieeeatteee e ettt ee e sttt eeesaateeeesamteeeesanbeeeesambeeeeeaabeeeeeabeeeaeans 54
[MPUMEHEHNE YCAAKN MO PABMEPY ..cooiiiiiiiiiiiiiie ittt ettt e ettt et e e st e e e enee e e e enbe e e e enees 54
YCAOKA MO PABMEPY ....ceiiiiiiiiitiiie ittt ettt e e e ettt e e e et et e e e aabe e e e e abe e e e e abeeeeeaanreeeean 55
D=V L 1 B Lt 56
PelweHne YpaBHEHUN MPU TTPUMEHEHUMN YCAMKM ....cccouuiiieiiiii e ettt e e 56
MpuMeHeHne YCaaKN MO MaCLUTABY ......coiiiiiiiiiiiiii ettt 57
O6HoBREeHNE KOHCTPYKTUBHOM MOMEIIM ...ttt et e nee e e 58
IMPOCMOTP VIHDOPMALMM MO YCAIKE ...eeeeeveeeieeeeeieeeeeeeeaeeesessssssssssssssssssssssssssssssssssssssssssrssnrnrnrnrnnes 58
N a = T a LT LI o= VL 58
(0703 t= 117 (S RC T (=1 Y =T o o] TR 59
OTHOCUTENBHO CO3OAHUS DMEMEHTOB .....coevetiieeeeeieeete e e e e eeeeee e e e e e e ee e s eeeeeeeeaaaseeeaeseesranns 59
MeHI0 ONeMEHTOB CO30AHNE DMEMEHTOB .....ccuuuueeeieeeiieiieeeeeeeeee e e e e teee st seeesessesaaaeeaaaeenes 59
Kak CosgaBatb JnemeHTbl ¢ Micnonb3oBaHnem [lepeBa MOAEIIN ........eeveviiieieiiiiiieiiee e 60
Co3aaHne CTaHOAPTHBIX STTEMEHTOB.....uuetteeeeeiaurrrerreaeesaaannreeerreeeesaaanneeereeeeessaasnseeereeessammnsnseees 60
HobasneHve CtaHgapTHoro OnemeHTa k KomnoHeHTy JlntenHon unu MNpecc-opmsl ............ 60
CosgaHne OteepcTuii ¢ MapaHTUPOBaHHBEIM 3a30pOM AN BbITankMBaTens ......ccccveeeeeeevvvenennn. 61

-2.



Pro/ENGINEER 20002 Konucmpyupoeanue Jlumeiinvix u Ilpecc-gpopm

(O%0)cTa b= Y17 =3 =To ) o] =ToYx (o] = HU 61
(OF0 T a b= Y7 T Y L a1 = T 62
HEMMOCKME JIUTHUKY ...ttt e e oo ettt e e e e e e e nee e e e e e e e e e e e annnteeeeaaeeeeaannnnees 63
Cospanne Hennockoro JIutHmka ¢ BoIGOPOM TPAEKTOPUM .....cceeeeveeeeeciiieeeciieeeeeiee e eiea e 63
OnpepneneHne Hennockoro JInTHWKa ¢ SCKU3NPOBaAHUEM TPAEKTOPUM ....cceeneeueeiieeaaaeeaeieeenen 63
7ok Ya b= T 17 TSI @ ) o Y - TSRS 64
7ok Ya b 17 1o R I (oda [oTo] o @ & Yo Y/ - RS 64
Ofo kT E-TaT7 TN @107 aF=Toa o I @ 1 Yo Y, - TSRS 64
Onpegenenue MNonb3oBaTenbCkoro ANeMeHTa (UDF) ... 65
[1OMNb30BATENBCKNE OITEMEHTDI ... eteieeeteeeeesateteeeeeaesssssnsseaeeeaaaessaasssaseeaaaesssaassssennneaeessannsssnnes 65
PasmelleHne MoNb30BaATENBCKOTO OIEMEHTA..........evveeeererererererrrreerrereesserersrsrersrerersserererere———.. 66
Bkntouenme OtBepcTuii BoitankuBaTens B UDF ... 66
BcTaBka OnemeHToB ¢ Vcnonb3oBaHneM Pexnma BCTABKM ........cceevvveeeieeeeecciiiieece e 66
CospgaHne Pe3ynbtupytowwen OPMOBKU UITU OTIIMBKM. ........eeeeiieeeeeiiieeeeaiieeeesiieeeesnneeeeessneeeeeanns 67
OtHocuTenbHo Co3sgaHusa Pesynbtupytoien PopMOBKU NN OTIMBKM ....coeeeeeveiieeeeeeeeieiieeenen 67
M3BneveHne KomnoHeHTOB JIUTenHOM PopMbl NN MATPUL ......oeeveviiiiiiieieeiieeeeeeeeeeeeeveveeeveeeeeees 67
M3BneveHne KomnoHeHTa JINTENHON POPMbI NN MATPULBI......ccvviiieiiieieeeeeeeeeeeeeeeeeeeeerereseeeeenes 67
Mocnencteus NepenmeHoBaHms O6bema JInTenHom bopMbl UM MaTpuUbl ..........cccenennnee.... 68
YpaneHne KOMNOHEHTA UMM MATPULDBI ........ccooeeeiieiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 68
CospaHue Pesynbtupytowien JIMTENHON UMK TPECC-GOPMBI ..oeeeriiiiiiiiiieee e 68
Ypanexue Pesynbtupytowwen QOpMOBKM NN OTIIMBKM .....cceeiviieeeiiiiieeeiiiieeesiieeeesseieeeesnneeeeeens 69
MEHIO MOLD/CAST OPEN....ceiiiiii ittt e e s r e e e e e s et e e e e e e e e ssessnraeeeaaeeesnnsnneees 70
L]0 2= 1= 11 = PO PPPPT PP 70
Onpegenexue MNocnegosatensHocT OTKpbITUS JluTertHom nnm MNMpecc-popMbl...................... 71
[TPOBEPKA HA COYMAPEHIIE .....eeieiiitiie ettt et e e ettt e st e e e st e e e st e e e e et e e e annbe e e e ennbeeeeenreeeeenees 73
Pa3OEMEHNE OBBEMOB ..o e e ettt e e e et e e e e e e e e e e e e e e e e e e e eaeeenes 75
OTHOCUTENBHO PasfeneHUA OO BEMOB...........u e e e e e e e e e e e e e eenaaans 75
KaK PaBOTaET PABMEIEHUE...... .ot e e e e et e e e e e e et e e e e e e s eeaaeeseeaeenes 75
CosfaHne OneMeHTOB PasaeNEHNA OOBEMA ........coouuuuuiiieeeeieeeee e e e e e e e e eeeaaaas 77
MEHIO SPLIT VOLUME ...ttt st e e e e e e s st e e e enbee e e snbeeeeenees 77
Pa30MEHNE HA [IBA OO BEMA .......ceeveveeieeeeieeiieeeeeeeeaeeesesesssssasssssesersressrsssrsrsrererererererererererarerer.—. 78
KNaCCUMUKALMA OB BEMOB......ceeeeieiiureiieiieeeeeiaettteeereaassssassnarereaeessaaasssreeeeaaesssaasssraneeaeesssannsssenes 79
Pa3aeneHnNe HA OOUH OO BEM.......c.oeuuuuiieieeeieeeiee e e e e e et e e e e e e e et e e e e s e eeasba s eeeaesessbaraeseeesenes 81
PaspeneHune c Micnonb3oBaHnem Heckonbknx MNMoBepxHocTen PasbemMa.........ccccceeeeeeveeennenenen. 83
Co3aaHNE TTOBEPXHOCTEM PABBEMA ....ceiiiieiiiieiiiiiieie e e eeeiieie e e e e e s s et eeeeae e s s s snnnaaeeeaaeeeseannnsaneeeeeens 85
OtHocuTenbHO Co3naHus NMOBEPXHOCTEN PA3beMa .......cccuvviiieieeiiciieiee e 85
CosnaHne HoBowm NMOBEPXHOCTU PABBEMAa ........c.uuviiiiieeeieiiiiieeee et e e e e e 85
Co3sgaHune MNoBEPXHOCTU KOMMPOBAHMEM.........uuuuuuuunniiiieeee s a e e s e e e e e s 86
CospaHue MNosepxHocT PazbemMa no TeHu (by Shadow) ... 87
CospaHue lNosepxHocTen PazbemMa ¢ YCnoBueM MNMOOHYTPEHUSA..........eevieeeiiiiiiiiiieee e 89
Cpe3aHne KOMMNOHEHTA BATOTOBKM .......uuuuuuuiuunniiie e s s s s s s s s s e s e s e s anananaeaeanaeenaeans 89
3anonHeHne OTBePCTUS B [TOBEPXHOCTU PABBEMA........uuuuuuiii e 89
3anonHeHue OTtBepcTus ¢ Ncnonb3oBaHmemM KomaHabl Fill ... 90
3anonHeHue OTBepcTua Nnockon MNoBepxHOCTbIO nu NoBepxHocTbio BpaweHus................. 90
3anonHeHne CIIOMKHOTO BbIPE3a ......cooiiiiiiiiiiii e 90
N3ameHeHmne MNoBepxHocTen PasbeMa JTNTENHOM DOPMDI.......ocuuiieeiiiiieeiiiieeeeniiee e e 91
OTHocuTensHO VismeHeHus MosepxHocTen Pasbema JIMTEMHON (OPMbI ......cccceevereeiniieeeeaneee. 91
MepenmeHoBaHNE NMOBEPXHOCTUY PA3BEMA .......cocuuiiiiiiiiiie ittt 91
YanuHeHne MoBEPXHOCTU Pa3beMa .......cccooeeiieiiiiieicceeeeeeee e 92
YanuHenune Kpomok MNosepxHocTn Pasbema Ao YkaszaHHOM MNOCKOCTW..........ccceeeeeeeeeeeeeeeee... 92
O6beanHeHne (Gather) Tonbko BHYTpeHHUX OBBEKTOB [eTaMMN. ...cccecvviieeeiiiee e 93
OxBaTbiBaHMe 3aroToBkM B [pYroM HaMPaBIEHUM ...........c..vveeeeieiiieiiiiiieeee e 94
Bbi6op Been Lienoukm FpaHNYHBIX KPOMOK.........uueiiiiiiiiiiiiiieie e e et 94
O6benmHenne Hoeon MoeepxHocTu B Onpeaenerne Tekyluen NoBepxHocTn Paszbema ........ 95
OBpe3ska NMOBEPXHOCTEN PABBEMA........ueiieiiiiiie ittt ettt et e e e 96
O6peska NosepxHocTH ¢ Ncnonb3oBaHnem BepLumHbl CKPYIMEHUS ......cccovviiieiiiiiie i 96
OBPE3KA MO KPOMKE CUMYDTA .eeeiiiiiieeiiitiie e eteee e ettt e e e ettt e e sttt e e e sttt e e e abbe e e e enbe e e e enbe e e e eenbeeeeennees 97
O6peska NoBepxHOCTU € Vicnonb3oBaHNEM DNEMEHTOB POPMbL........ueeireeeeeiiieiieeeeeeeeeeeieeeeens 99

-3-



Koncmpyupoesanue /lumeiinvix u Ilpecc-ghopm Pro/ENGINEER 20002

O6peska NMNoBepxHoCTU € icnonb3oBaHnem AnemeHTa CyuiecTBytowen [MoBEpXHOCTH .......... 99
Co30aHNE KPUBOM CUITYOTA ..utviiieieeeiiiiieeieee e e e seittteeeaeessessntaaeeeaeessssnstaaseeaaeesassntaaneeaeeesannnnnenes 99
MpeobpasoBanune MNoBepxHocTEN OTANBKN Y ONOPHBLIX KPUBDBIX .....evvveeeieiiieeeciiiee e 101
MpeobpasoaHue MNoBepxHocTen OTANBKN U ONOPHBLIX KPUBDBIX .....ceeevieeeieeiiiiiieeeeeeeciveeeee. 101
3epkanbHoe OTobpakeHNe DNEMEHTOB [TOBEPXHOCTM ...cceiiuvrieeeiiiieeeiiieeeesieeeeesteeeessraeeaeanes 101
BpaweHNe ONEMEHTOB [TOBEPXHOCT ......uvueiiiereeirerererereesesseesssssessssssssssssssssssssssrsssssssrsssrsrnrnrnnn 101
[epeHOC ONMEMEHTOB [TOBEPXHOCTM.....eeuvveveiiierererereressesesssssesssssessssssssssssssssssrsssrsssrsssrsrsrsrnrnrnnns 102
OnNPEOEITEHNE OB BEMOB. ... .ccoeieeiieietieeeee e e e e et ee e e e e e e e e e reeeeeaeeeseetaseeeaeeeeesaisbsreeeeeeseesassrneeeaaens 103
(OTokcTa = 17T I @ Lo Y=Y To - FR 103
ONPEAETEHNE OB BEMOB ........eeiiieiitiieeittieeeaitteee e e atteeeeastteeeeaasteeeesasbeeeesanbeeeesabeeeeeabaeeeeanseeeeeans 103
ONPEAETEHNE OB BEME ....ceeiiuiiiieeiiiieeeittiee e ettt ee e ettt ee e s st b eeeaaateeeeeaabeeeesanteeeeesbaeeeeabaeeesaasaeeaeans 103
MEHIO OF FSET ... ettt e e e e e et e e e et e e e e e ab e e e e e st e e e s anbeeeeannbeeeeeans 103
OCKNUBUPOBAHME OODBEME ......eveiieiiiiiiieeitiiee et e e ettt e e ettt ee e e sa bt ee e e anbeeeeeanbeeeeesnbeeeeeanbaeeeeaabeeeaan 104
KombuHmpoBaHune 3ckmnsa n Cobnpanune (Gather) ... 105
CospaHue MNecuyaHoro CtepxHs, ncnonb3yst Pro/CASTING ... ..o 105
PasaeneHNe MECUHAHBIX CTEPMKHEM ..........uuueeeeerererererereererersresssssesersrsrsssssrsrsrsrsrsrersrarae...——————. 105
COBUPAHME OB BEMOB........ueeiieie ettt e e et ee e e e e e e ettt e e e e e e e et aaeeeeeeeeeseeabaseeeeeeeeesennssneeeaaens 107
LN COOMPAHUA OB BEMA.........ccouuiiiiieeee et e e e e et e e e e e e et e e e e e e e e et aeeeaeeeeeseanbaeeeeeaens 107
BbIOOP TUMOB TTOBEPXHOCTEM........eeitiiieeeee e ettt e e e e e et ee e e e e e e e et e e e e e e e e e entabaeeeeaeeeeensnreees 107
UckntoveHune MNMoBepXHOCTEN U BHELIHUX KOHTYPOB .......uuuiiiiiieiiiiiiiiiee e 109
3anonHeHne BHYTPEHHMX KOHTYPOB ........ciiiiiiiieiiiiiie e ctiiee ettt et e et e e et ee e e snneeeeens 110
BAMBIKAHNE OB DBEME ...ceeeeieiiiiiiiiiieeees ettt e e e e e e st eteeeeeeeessaabsaeeeaaeesssastssaeeeaeeeesanssssaneeaaeneannns 111
BaAMBIKAHNE OB DBEME ...ceeeeieiiiiiiiiiie e e e s ettt e e e e e ssteeeeeeaeeeessaatsaeeeaaeeessastssaeeeaeesesassssaneeeeeasannns 112
OTobpakeHne OnNPeaeneHNT OBBEMA .........cuueiiiiiiiiieeiiiiee e eiieee ettt ee et e e e sate e e e s snbeeeesaeeeeeens 113
MBMEHEHME OB BEMOB .....cueiiieeeieiitiieeiteeeeeeeettteeeeeeeeessaseeaeeeeaaeessasssstaseaeaeeesaasstesaeaeaeesaaasnssenneeaens 115
OBPEBKA OBDBEMA......eeeieeeeeiiiieieee e e e e ettt e e e e e e ettt e e e e e e e ee et aeeeeeeeeeeeetaseeeeeeeeesaensasaneeaaaaeaanns 115
CospaHne CkpyrneHUs MNOCTOAHHOTO PAZINYCA .......coiiiiiiiiiiiiiieiie e 116
CospaHne OnemeHTa MpucoeanHeHuns O6bvema (Attach Volume Feature)........cccceveviveeeenes 116
UIBMEHEHME OB BEMOB ...eeeiuiiieeeiiiieeeitieeeeetteeeestteeeeatteeeeasteeeeaasteeeeaasteeeeaassaeeeeansaneeeansanasannses 116
ONa NIBMEHEHNSA OB BEMA..........coeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 116
MMepeynopAO0UNBAHNE OB BEMA. .......cccuuieeeiriieeeiitiieeestieeeeetteeeestteeesssteeeeansteeeeansteeeeaasseeesannses 117
Bbibop O6bema A5 [1epeyNOPALOUNMBAHNUS ........eeeeeiriieeeriiieaeeiieeeeestieeeesbeeeessseeeeesnreeesennees 117
[1EPENMEHOBAHNE OBBEMA ....cciiiuiiieeiitiieeeiieie ettt e ettt e e et e e e sttt e e s e tbe e e e e nbe e e e e anbeeeeesnbeeeeenees 117
Cospanwne YnpouleHHoro Npeactasnerus (Simplified ReP).......ooceeveviiiiiiiiieeeee 117



Pro/ENGINEER 20002 Konucmpyupoeanue Jlumeiinvix u Ilpecc-gpopm

Mcnonb3oBaHne Pro/MOLDESIGN unn Pro/CASTING

Pro/MOLDESIGN

Pro/MOLDESIGN nosgonsieT co3gaBaTtb U3BMIEKAEMbIE KOMMOHEHTbI, KOTOPbIE 3aTEM MOXHO
MCNoNb30BaTh A5 CO34aHUs 3NIEMEHTOB NMTeNHOM hopMbl B NpoLiecce ee co3gaHus. lNocne
COo3aHusa MOAenu NUTeHon hopMbl, Takue N3BreKkaemble KOMMOHEHTbI MOXHO MCMOSb30BaTh B
Pro/NC ™ ansa cosgaHusa Tpaektopun YUy,

Mo»xHO co3faBaTb OKOHYaTerlbHble M3BIeKaeMble KOMMOHEHTbI, KOTOPbIE OTPAXaloT reoMeTPUIO
KOHCTPYKLMM MOAENM C y4eTOM YCaaKu, COOTBETCTBYIOLLMX YKITOHOB, OTBEPCTUIA Mo TornKaTenwm,
NMTHUKOB U cUCTEM oxNnaxaeHus. Takke MOXHO NPOBepUTb KOMMOHEHTLI HAa OTCYTCTBUE
coydapeHns B NPoLEecce OTKPbITUSA NTMTENHOW opMbl.

Hwxe nnntoctpupyeTtcsa npouecc Pro/MOLDESIGN.
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TunuuyHaa Ceccusa Pro/MOLDESIGN

Mpouecc Pro/MOLDESIGN MOXeT COCTOSITb U3 CrieaytoLMX LLaros;

1. Co3pante mogenb nuterHon oopmbl. CobepuTe unmu cosganTe CCbiNTOYHbIE MOAENN,
3aroToBKW, KpeNNeHUs UM KOMMOHEHTbI MNANTbI IMTENHON dOPMBI.

unm
BbI30BUTE MOAENN NUTENHON hOpMBbI.

2. BoinonHute KOHTPOJIb YKITOHOB Ha CCbINOYHON Moaenu, YTobbl y66,EI,VITbCF| B BO3MOXHOCTU ee
CcBOOOAHOrO BbiTANKMBaHMSA U3 NUTENHON CbOprI. Onpep,enMTe OONOJIHNUTENbHbIE 3JTEMEHTDI
YKITOHOB B KOHCTPYKUMKN MOoAenn nnm CCbINIOYHOM Mogenun (‘-ITO VICﬂOJ'Ib3y6TCF|).

3. Co3paite ycagku onsa Bawen moaenv nutenHon gopmel. MoxxHO co3fgaBaTth ycaaky
M30TPOMHbIM MacliTabom unum ycagouHble KoadhprLUmMeHTbl 4N HEKOTOPbLIX UMM BCEX Pa3MepOB.
MoXHO HaknagplBaTb yCaAKy Ha pasmMepbl KOHCTPYKLMM MOAENN, YToObl OCTaBUTL ee
HEN3MEHEHHOW ANs UCMONb30BaHMA B APYrnX NpoeKkTax.

4. Onpegennte 06bEMbI UNM MOBEPXHOCTU pa3bema, YTobbl pa3duTb 3aroTOBKY Ha OTAENbHbIE
KOMMOHEHTBI.

5. N3Bneknte o6beMbl NTENHOW hOPMbI 411 CO3AaHUSA KOMIMOHEHTOB NUTenHon copmbl. MNocne
3TOr0 KOMMOHEHTbI NIMTENHOW (POPMbI CTAHOBATCS NONTHOMYHKUMOHANbHBIMKU AeTanamu
Pro/ENGINEER, koTOpble MOXHO Bbi3blBaTb B pexume [eTtanu, ucrnonb3oBaTb B PUCYHKaX,
obpabaTbiBaTb B Pro/NC 1 1.4.

6. [lo6aBbTe nUTaTENN, NMMTHUKU U BOAOBOALI B KAYECTBE 3NIEMEHTOB NNTENHON hopMbl. OHM
OyayT Mcnonb3oBaTbCsA NPU CO3aHMM NIUTENHON OPMbI, @ TaKKe NMpu NPOBEPKE COyAapeHnii B
npoLecce OTKPbITUSA NUTENHON hopMbI.

7. "3anonHute" NonocTb NUTENHOM POPMbI AN1S co34aHusA oTnmBkK. CucTema co3gaeT OTIMBKY
aBTOMaTU4YeCcKn, onpeaenss o6bem, OCTalLWMINCSA B 3aroTOBKE NOCHE BblYUTaHWUS U3BMeKaeMblX
anemeHTOB (extracts).

8. OnpegenuTte warun Ans oTKpbITUS nuTenHoOn opmbl (M. Amynsauns OTKpbITUA JInTenHon
dopmbl). [poBepbTe coyaapeHnsi ¢ HeNOABWXHbIMU KOMMNOHEHTaMM AN KaX4oro wwara.
N3meHnTe KOMMNOHEHTbI MMTENHON POpMbI B Criyvae HeobxoanmocTu.

9. OueHunTe NpeaBapuTenbHbIA pa3Mep NIMTERHON opMbl U BbIDEPUTE COOTBETCTBYHOLLLYIO MAUTY
nuTenHon opMbl.

10. MNpn HeobxoauMocTH, coBeprUTE KOMMOHEHTbI NANTLI TIMTENHON hopMbl. KOMMOHEHTbI NANTLI
nuTenHon hopMbl ABMAIOTCA AeTandaMu NUTENHOW bopMbl (HanpuMep, BEPXHSS 3aKUMHas
nnaHka (top clamping plate), onopHas nnuta (support plate), Tonkatenu (ejectors) n 1.4.).
Cunctema otobpaxaeT ux BMeCTe C MOAEIbIO NMUTENHON POPMbI, U OHW UCMONb3YTCA ANS
BM3yanu3aumm npouecca OTKpbITUS NUTeNHOW opMbl. C ONUMOHaNbHLIMU MOAYNEM
Pro/LIBRARY un 6ubnuotekorn MOLDBASE, M0OXHO BbI3biBaTh 1 cObrpaTb MHOXECTBO
CTaHOapTHbIX 3NIEMEHTOB KpenneHns hopm.

11. 3aBepmTe paboynit NPoOeKT, pa3MeLleHeM No CNOsIM CUCTEMbI BbITanknuBaHusi, BOAOBOAA U
PUCYHKOB.

12. lNepepnante KOMNOHEHTLI NUTeNHON bopMbl B Pro/NC ans 06paboTku Ha cTaHke.

B npouecce nuTbss MOTyT NPOM30WTM U3MEHEHNST B KOHCTPYKLMN Modenn. B aTom cnyyae oHu
OynyT NnpoBeeHbl MOBCIOAY B PUCYHKAX, MOAENAX KOHEYHO-3NIEMEHTHOrO aHanun3a, CGopOYHbIX
MOZENsIX U CNPaBOYHbIX AaHHbIX MO NUTbI0. ECnNun KOHCTPYKTOP NUTENHON hOpPMbI
HenocpeACTBEHHO CChINarncst Ha NapaMmeTpUYECKylo Mogerb, U3MEHEHNST OTPaXKaKTCHA BO BCEX
NPOMEXYTOYHbIX Larax 1 OUKCUPYOTCA B MOLENN NIUTENHON hOpMbI.



Koncmpyupoesanue /lumeiinvix u Ilpecc-ghopm Pro/ENGINEER 20002

KomnoHeHTel hophil

Otnueka

Amynsayuss Omkpsimus JlumeiiHol ¢hopmbi

Pro/CASTING

OcHoBHOW NpoLecc NUTbs BKNOYaeT nogadvy pacnnasneHHoro meTtanna B matpuuy (die block),
coaepKallyto MONocTb, MOBTOPAIOLLYIO KOHTYPbI M3roTaBnuBaemon getanu. Micnonb3ys
Pro/ENGINEER coBwmecTHo ¢ Pro/CASTING, aTOT npouecc MoOXeT ObiTb YCMeLHo
CMOAENMpoBaH AN CO34aHuns OTNIMBOK, KOTOPbIE HE MMEIOT AedeKTOB 1 0TBEYaloT BCEM
TeXHU4ecknm TpeboBaHUsM npoekTa.

Mpu amynauumn npouecca Nutbs ¢ ucnons3oBaHunem Pro/CASTING, Bce onepauun BbIMOMHAOTCA
Ha modenu numetiHol opmbl (cast model).

Mogenb oTnmBkK - cOopKa, COCToALLAsA U3 KOHCTPYKTMBHOM Mogenu (design model), maTpuubl
(die block), anemeHToB KpenneHus (fixtures), necyaHoro ctepxHs (sand core) n OTNNBKMU.

KoHCTpyKkTMBHast Mogenb, MaTpuLa U necyaHbll CTEPXXEHb - OCHOBHbIE 3N1IEMEHTbLI COOpKU
Mogenu otnmekn. KOHCTPYKTMBHaA Mofenb — nepsas Moaens, co3gasaemMas B Pro/ENGINEER,
KoTopasi ABMAETCH YacTbio KOHEYHOro pedyrnbTarta nuTes. MNpu go6aBneHun K MOAENu OTIINBKN,
KOHCTPYKTMBHasA MoAerNb 3aMeEHSIETCS CChlIoYHOU modernbio (reference model). Matpuua —
aetanb Pro/ENGINEER, cosgaBaemas ons npeacrtaBreHust Bcero obbema 3akpbiTON IMTENHON

dopmbl.

MOXHO NPOBEPATL CChINOYHYI0 MOAeNb, YTOObI ee NOBEPXHOCTN MMENW AOCTAaTOYHBIN YKIOH ANs
cBobogHOro yaaneHus ns nuterHon opmel. Ecnv TpebyeTtcs 4ONOMHMTENBHBIN YKIOH,
Pro/CASTING umeeT MHCTpyMeHTarnbHble CpeacTBa AN AobaBneHns ykrnoHa K NOBEPXHOCTSAM.

Pro/CASTING nossonsieT pasgenatb MaTpuuy Ha pasgefibHble KOMMOHEHTbl NMMTENHOW POPMbI U
aHanuampoBaTb NOCNeA0BaTENbHOCTb OTKPLITUS NMMTENHON (POPMbI. OTO NPOM3BOAUTCS MpK
NMOMOLLN MHCTPYMEHTOB Afs CO34aHNs OTreyaTka reoMeTpun KOHCTPYKTVBHON MOAENN B
maTpuue u, 3aTeM, pasgeneHns Ha nonb3oBaTernbCckue 06bembl U MOBEPXHOCTH pasbemMa.

CreayloLmii pUCyHOK UNIIOCTPUPYET NPOLECC NNTBS.
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C0308HWE KOHCTPYKTWEHOR

MOAENI OofaeneHue/cosnaque
. - METDWULI B MOOEMA
OTAHEKKA
CoanaHne MOAEN OTNHUEKKA +
Mo AT R A
Pro/CASTING M .
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L — — — — |
AoGaenenue/cosnanme nWTaTENSi, KaHanos
CCLIMKK HE MOOENS OTAMBKIA
OnpegeneHite HanpaeneHna FazpeneHue MaTpuLsl
- BETANKMBAHWA 4R Ha KOMMOHEHTR
CoenodHor Moaenu *
[
OnpegeneHre Nocnegoea-
Mposepka yknoHa Ha TENEHOCTH OTKPLITHA opME!
CoenodHor Moaenw *
[ Mposspka Ha coypapexHre
OnpensneHWe KpUBor #
CHNY3Ta Ha ChinaqHoi
Moaenu MaMeHEHWE MOOENK NPK
* HAMNUUMA COYAAPEHHA
MpoTArMBaHWe BAONL CHUINYaTE *
AN OnpefensHna
NOBEQXHOCTH PA3bEME MpoBepKa TOWMHE CTEHOK
W DOpMEl pE3YNETURYHOLWERA
¥ OTAHEKKA
DofasneHve yENoHoE 1
CEPYTMEHWIA K NOBEDXHOCTAM +
{npy HeodxooMMOCTH)
MameHeHWe MogenK
APy HeoGXoAUMoCTH
MpumMeHeHre yoaakm L
¥
OofaeneHuicoanaqHve
JanonHeHwe obpaba- ANEMEHTOB KPEMneHus
ThIBEEMEIX OTESDCTHA
* 3
JapepelleHre MOGENK
OofaeneHue/cosnaque NUTEAHOA opMbl
MEecYaHoro CTEDMHSA,
OTNEYSTKOE HE HEM
¥
PramNe~ — 1 OBpafioTka KomMno-
Lo N HeHTOE hopMel

Amynsayus lNMpoyecca Jlumbsi ¢ Ucnonb3oeaHuem Pro/CASTING

TunnyHaa Ceccusa Pro/CASTING

TunuyHasa ceccust Pro/CASTING MoXeT BkIovaTh criegyowme waru:

1. Cosgante unu BbI3oBUTE MOAENb OTNMBKKU. [Na co3gaHns HOBOW MOLENN OTNIMBKU CHavana
cnefyet co3gaTtb KOHCTPYKTUBHYHKO MOAerb, NpencTtaBlIALWYO U3rotaBnmMBaemMyto aetalb. OTa
KOHCTPYKTUBHAA MOoerslb 3aTeM OO0JKHa ObITb AoGaBneHa unu co3gaHa kKak getanb Moaenu

oTnuekn. Korga KOHCTpyKTMBHasa mogenbs 6yaet gobaeneHa Kk Mmogeny OTNNBKN, OHa 3aMeHsAeTCs
CCbINOYHON MoAenbio (KOMus TOM e camon Mogenu).

-9-
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3Ty CCbINIOYHY MOAENb MOXHO 0OBbABUTL 3aBUCUMOM UM HE3ABMCHMMOW OT OPUTMHAITBHON
KOHCTPYKTMBHOW MOLENN, NCMOMb3Yys CIIMSHWUE CCbINTOYHOM OYHKUMOHANbLHOCTW. ECnn cebinoyHas
Mogesnb 0ObABNSIETCA 3aBUCUMOMN, MEXAY HEN N UCXOLHOW KOHCTPYKTUBHOWM MOZENbLIO
yCTaHaBnMBaeTCs ABYXCTOPOHHSIS accouMaTMBHOCTbL. Ecnn cebinovHas mogens o6baBnseTcs
He3aBMNCUMEIN, cUCTeMa AenaeT KoMK UCXOLHOW CCbINIOYHOM Moaenn. Bce nameHeHus,
NPOBELEHHbIE B CCbIFIOYHON MOLENN OTpaXatloTCs B KOMWU, @ HE B MUCXOAHOW KOHCTPYKTUBHOWN
mMogenu.

2. OnpepenuTte onTUMansHOE HanpaBneHWe BbiTankuBaHUsi (HanpaeneHue, B KOTOPoM dopma
OTKPbIBAETCSA C MUHVMAarIbHOW BESNIMYMHON YKIOHA) A4S CCbINIOYHOM Moaenu. OnTumarnsHoe
HanpaBfieHVe BbITankuBaHWs MOXHO ONpeaesisiTb, BbIMOSHSS KOHTPOIb YKIOHA Ha CCbINIOYHOM
MOZesNn, KOTopasi UCMOSIb3yeT OMOPHbIE MIIOCKOCTh, KPOMKY, OCb, KPUBYIO I CUCTEMY
KOOpAMHAT B Ka4eCTBE CChINKW ANs onpeaesieHns HanpaereHysl BblTallkuBaHUs.

3. Onpegenute obnacTu, KoTopble TPeOYT AONOMHUTENBHOIO YKIOHA.

4. Co3pante KpMBYHO CUyaTa Ha ccbimodHon mogenu. Kpusasi cunyaTta — anemeHT JIntenHon
dopMbI , KOTOPbLIN NCNOMB3YeTCs ANS onpeaerieHns MecTononoXeHnst NOBEPXHOCTUN pasbemMa Ha
CCbINOYHON MoAEenMu.

5. Cospgante NOBEPXHOCTb pa3bemMa Ha CCbIfIOYHOM MoAenu.

6. [lobaBbTe YKIMOH 1 CKPYrMEeHUs K MOBEPXHOCTAM CCbINIOYHOM Mofenu (ecnv Tpebyetcs). MNpu
pobaBneHnMn kacaTenbHOro yKIoHa K NOBEPXHOCTAM MoAenu, cHavana Heobxoaumo co3aaTb
FIMHWUM YKIOHa Ha NOBEPXHOCTK pasbema.

7. YcTaHoBuTe ycaaKy ccbinovHon mogenn. MoxHo ycTaHasnmeaTb U3OTPOMHYIO ycaaky Ans
BCEn moaenu unv onpegenate KOdMOULMEHTbI YCaaku AN OTAENbHbIX pa3mepos.

8. 3anonHuTe BCce 0TBEPCTMS B CCbINOYHON MoAenu, KoTopble 06pabaTbiBaloTCs Ha CTaHKe.

9. Co3panite necyaHbli CTEPXKEHb 1 BCE OTNEYaTKn, HEOOXoaUMbIE AN CO34aHUS NOMOCTEN B
pesynbTUpyloLen OTrMBKE.

10. JobaBbTe K MOAENM OTNMBKM NUTATENN, NMIUTHUKM U NUTHUKOBYIO Wwanby. OHu gobaBnatoTca B
BUE 3N1EMEHTOB COOPKM U NCMOMb3YOTCS CUCTEMOW Mpu co3gaHumn aetanu JintenHon dopmebl 1
npw pacyeTe npouecca OTKPbITUS IMTENHON DOPMBbI.

11. JobaBbTe unm co3gante MaTpuly Kak YacTb Mogenu JlntenHon ®opmel.
12. PasgenuTe matpuuy Ha oTAeNbHble 06bEMbI NIUTERHON (DOPMbI MO MOBEPXHOCTU pasbeMa.

13. N3BneknTe 06 beMbl U3 MaTpULbl 4511 CO34aHUS KOMMOHEHTOB NUTENHON dopmebl. [Nocne
U3BMNeYeHNs, KOMMOHEHTbI IUTENHON POPMbI CTAHOBATCH MOMTHOMYHKLNOHANBHBIMU AeTansimMu
Pro/ENGINEER. Hanpumep, oHv moryT 6biTb nepeaaHsl B pexum [letann, MCnonb30BaThCs B
pucyHkax unu obpabaTbiBaTbCs Ha cTaHke ¢ Pro/NC.

14. OnpegenuTe nocnegoBaTeNbHOCTb OTKPLITUSA NUTENHON hopMbl (CM. AMynauusa OTKpbITUS
JlntenHon popmel). MNMpoBepbTe coyaapeHns C HEMOABWMXKHBIMU KOMMOHEHTaMM AN KaXKA0ro
wara. N3amernte mogens JintenHom opmel B criydae He06X0AMMOCTH.

-10 -
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METPWLI

MecyaHsIR
CTEDHEHD

Amynayuss Omkpbimusi JlumeliiHol ¢hopmbl.

15. "3anonHuTe" nonocTn nuTernHonm hopmbl 4N Co3naHua pesynbTupyrowen otnmeku. OTnvBka
co3fgaeTcsl aBToMaTU4eCKn, 06beanHsIs 06bEMbI MONOCTEN MATpULbl C NIUTATENAMU U
NUTHUKaMK, NPUCYTCTBYIOLLUMMU B MOZENMN.

16. lNpoBepbTe TONLWMHY CTEHOK U (POpMY pe3ynbTUPYIOLLLEN OTNMBKU. 3MeHuTe moaernb
OTIIMBKM B Criy4ae HeobxoanmMocCTu.

17. MNocne 3aBepweHunsn ceccum Pro/CASTING, MOXXHO nepefaTb KOMNOHEHTbI IMTENHOM hopMbI
B pexxum O6paboTku.

B npouecce nuTbs, MOryT NPOU3OMNTU N3MEHEHWS B CCbINOYHON Modenn. Ecnu cebinovHas
mMogenb Gbina 06bsABNEHa 3aBMCMMON OT KOHCTPYKTUBHOW Mogenu (Bblbopom Merge by Ref ns
meHio REF MDLB), To Bce nameHeHus 6yayT npoBeAeHbl NOBCIOAY B PUCYHKaX, MOSENSAX
KOHEYHO-31IEMEHTHOr0 aHanu3a, CbopoYHbIX MOSENSAX, MOAENAX NECHAHOr0 CTEPXKHS U
CMpaBOYHbIX AAHHbIX MO NMTbIO.

Mpn HenocpeaCcTBEHHOM CCbINIKE Ha NapamMeTPUYECKYH) KOHCTPYKTUBHYO MOAENb, nobbie
N3MEHEHNs1 B MOLENN OTPAXATCA BO BCEX MPOMEXYTOUHbIX Larax n (oMKCUMPYKTCS B MOLEN
nuTenHoOn opMbl.

-11 -
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Co3pgaHune Mogenu JlutenHon nnu lNpecc-

cbopmMbl

KoHuenuua CosgaHua Moaenu JlutenHon wnum MNpecc-chopmbl

Mogensb JlutenHon unu Mpecc-dopmbl - cOopka, KoTopasi COCTOUT M3 OQHON unu Gonee
KOHCTPYKTMBHBLIX MOZENen 1 ogHow unu bonee getanewn unu matpuy. Mogens JlntenHon unm
Mpecc-copmbl - Moaens, ¢ KoTopor paboTatoT B pexume JluteriHon (Cast) nnm Mpecc-gopmel
(Mold).

BonbLMHCTBO onepauun ¢ NMTENHON POPMON UMK OTIIMBKOW BbIMOSMHSATCH NYyTEM BbI30Ba
davina .mfg B pexxume Mold nnu Cast. Takke, MOXHO BbI3biBaTh hann .asm B pexmme COopku
WNW BbI3bIBaTb KaXkdbl U3 KOMMOHEHTOB B pexunme [eTtanu.

Onsa Bxoga B pexum JlutenHon nnu MNMpecc-cdopmbl, BoioepuTe New nnmn Open 13 metto File
Pro/ENGINEER. Bbibepute donaxok Manufacturing, Bbibepute dnaxok Mold nnu Cast u,
3atem, BBeguTe Unm Belbepute umsa Tpebyemoro darina.

KOHCTPYKTVI BHasdA mogenb

KoHcTpykTnBHas mogens Pro/ENGINEER, npeacrasnsiolwias rotoBoe usgenuve, asnseTcs
OCHOBOW Bcex onepauuu ¢ JlntertHon unu MNMpecc-popmont. Kak npaBmno, KOHCTPYKTUBHAS
Moenb co3faeTcs B pexume [eTtanu; ogHako, MOXHO co3aBaTb KOHCTPYKTUBHYIO MOAErb
HenocpeacTBeHHO B pexnMe Mold nnu Cast. Kak Tonbko KOHCTPYKTMBHas moaens 6yget
cos3aaHa, ee HeobxoamMmo AobaBuTb kK Moaenu JlnterHon unu Mpecc-cbopmel. Mpu pasmeLeHnn
KOHCTPYKTMBHOM MoAenun B cOOpKe, cMcTemMa aBTOMaTUYECKN 3aMEHSIET €€ CCbITOYHOU Oemaribio,
CreHepupoBaHHOW MO KOHCTPYKTMBHOW MoAenu.

Mpu co3gaHumn komnoHeHToB JlntenHon unu MNpecc-popmbl MOXHO BbIGUpPaTh 3NEMEHTHI,
NOBEPXHOCTU U rPaHN CCbINTOYHOM Moaenu. Micnons3oBaHne reoMeTpumn CCblfIOYHOM Mogenu
yCTaHaBnvBaeT napaMmeTpuyeckme 3aBUCUMOCTU MeXJy KOHCTPYKTUBHOW MOESbIO U
KoMnoHeHTamu JlutenHon unm Npecc-opmbl. ATV 3aBUCMMOCTU OTCMEXMBAKOT N3MEHEHNS
KOHCTPYKTUBHON MOAENN N U3MEHSIIOT BCE CBA3aHHble KOMMNOHEHTHI JluTertHon nnu Mpecc-

dopmbl.

Cuctema konvpyeT MHGOPMAaLMIO MO ONMOPHOWM NIIOCKOCTU U3 KOHCTPYKTUBHOW MOAENM B
CCbINOYHY0 Mofenb. Ecnu B KOHCTPYKTMBHOWM MOZENM CYLLEeCTBYET CION ¢ ogHOW unu 6onee
CBS13aHHBLIMU OMOPHBLIMM MITOCKOCTSAMU, TO COW, €ro Ha3BaHWE U CBSA3aHHbIE C HAM OMOpPHbIE
NMOCKOCTM KOMUPYHTCS M3 KOHCTPYKTUBHOWM MOJENW B CChINIOYHYIO MoAenb. Takke konupyeTcs
COCTOSIHME OTOBpaXeHMs Crnosi.

lNpumep Koncmpykmuerot Modenu dnsi Omnueku
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3arotoBka unu Matpuua (Die Block)

3azomoska (workpiece) npeacTaBnsieT cO00M NOMHbIN 00 bEM KOMMNOHEHTOB NIMTENHOMN (OOPMBI,
KOTOpble HENOCPeaCTBEHHO y4acTBYIOT B (DOPMUMPOBaHUM pachnaBieHHoro matepuana
(HanpvMep, BEPXHUE U HWXKHME BCTaBKM BMECTE). 3aroToBka MOXET SIBMATLCA COOPKON NNacTuH
A un B co BcTaBkamMu, koTopasi pasgerneHa Ha HECKOIbKO KOMMOHEHTOB. 3aroToBka MOXET UMETb
MOMHbIA CTaHAAPTHbIV pa3Mep Ansi COOTBETCTBUSI CTaH4APTHOM OCHOBE, UMW MOXET ObITb
M3roToBMEHa Ha 3aka3 Ans COOTBETCTBUS FEOMETPUM KOHCTPYKTUBHOW MOAENN.

Mampuya (die block) npeactaenseT coboi nonHbin 06bemM KOMMOHEHTOB JIMTelHon hopMmbl,
KOTOpble hOPMUPYIOT pacnnaBrieHHbIN MaTepuan: BEPXHSS NMOMOBMHA U HUXKHSASI NONTOBUHA
nntTenHon hopmel.

3azomoeka unu Mampuua

Ecnu 3arotoBka nnm matpuua — cylecTByiowas agetanb, ee MOXHO Job6aBuTb kK cObopke
JIntenHon nnwm MNpecc-opmbl, nn, ecnu ecTb onuuoHanbHeIn moayns Pro/ASSEMBLY, moxHO
co3gaBaTb 3aroTOBKY MITM MaTpuLy HenocpeacTBeHHO B cbopke JlutenHow munm MNMpecc-gopmbl.

C60pKy MOXHO Takke MCMOoSb30BaTb B KAYECTBE 3aroTOBKM Unn matpuubl. [ns gobaesneHus ee k
cbopke NutenHon nnu MNpecc-copmbl Bbibepute Assemble, 3atem Gen Assem unn Workpiece
(Die Block).

Ecnu TOYHOCTb 3aroToBKM UM MaTpuULbl OTIIMYAETCH OT TOYHOCTM CChINTOYHOW MOAENU, nNpu
cbopke X BMeCTe cucTema 3anpocuT, creayeT N MU3MEHUTb TOYHOCTb 3aroTOBKM 40 TOYHOCTU
ccoinodHon mogenu. MNosensaetca meHto CONFIRMATION, ¢ komangamn Confirm n Cancel. Mpwu
Bbl6ope Confirm, TOYHOCTb 3aroTOBKW UM MaTPULLbl UBMEHSAETCS 40 TOYHOCTMU CCbINTOYHOW
mogenu. MNpu Beibope Cancel, 3arotoBka UnNn MaTpmua COXpaHAIOT CBOIO NepBOHavanbHyo
TOYHOCTb.

Ecnu 3arotoBka nnu matpuua cosgatotcsa B coopke JluteriHon nnm Mpecc-hopmbl, 3arotoska mnm
MaTpuua aBTOMaTUYeCKN UCNOMb3YIOT TY Xe TOYHOCTb, YTO Y KOHCTPYKTUBHaA MOAeErb.

3aroToBKy Unu MaTpuLly Henb3s co3naBaTh B Ka4yecTBe NepBoro KOMNoHeHTa c6opku 6e3
c0o34aHVsA BHayarse OnopHbIX 31IEMEHTOB COOPKY.

Mopenb JlutenHon unu Mpecc-hopmbl

CcbinoyHas mogenb 1 3arotoBka unu matpuua cobrpatlotcs BmecTe ans hopMmMpoBaHus
moaenu JlutenHon unu MNMpecc-popmel.
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N\

CerinoyHaa Mogens

JaroToeka (AnA npecc-hopm)
WnW Matpuua (Ans nUTeRHsx fopm)

Modenb JlumeliHol unu lNpecc-ghopMbil.
Mogenb JlutenHon unu MNpecc-popmbl BKNOYAT NATb OTAENbHbIX (hanos:

¢ KoHcTpykTuBHaga moaens (design model) - filename.prt - KOHCTPYKTUBHaA MOAENb OOMKHA
ObITb AeTanbto.

* CcbinoyHas mogens (reference model) -name_ref.prt - CcbinoyHas Moensb nepBoHayarnsHO
COCTOUT U3 OOHOrO anemMeHTa cnuaHus (merge feature).

e 3arotoeka nnu matpuua (Workpiece or die block) - filename.prt - 3arotoBka unm matpuua
pa3buBaloTCs Ha U3BMNeEKaemMble geTanu, KOToOpble COCTaBNAT BCTaBkM JIMTENHON nnm
Mpecc-cdopmbl, NpuHaanexauwme cbopke JlutenHon nnm MNpecc-opmbl.

» Cobopka JluteiHon unu Mpecc-dopmbl - modelname.asm - Céopka JlntenHon nnm MNpecc-
dopMbl co3gaeTca aBTOMaTMYECKM NPpU co3gaHum mogenu JintenHon unum MNpecc-copmbl.
C6opka cocToUT U3 CChINTOYHON Moaenu (ei), 3aroToBKM (en) MM MaTpuLbl U
HeobsA3aTenbHOro kpennenns. Coopka Takke COAEPKUT BCE NeMeHThl JIuTenHon nnm
Mpecc-opmbl; HanpMMep, NOBEPXHOCTU pasdbemMa, 06beMbl 1 OTBEPCTUSA BbiTankusaTenen.
C6opky JlntenHomn unu Npecc-popmbl MOXHO Bbi3blBaTb M U3MEHATL B pexxume COopku mnu
B pexume JlntennHon unu lMNMpecc-popmbl.

e ®awnn o6paboTku JutenHomn unm MNpecc-cdopmbl - modelname.mfg — ®an o6paboTku
COOEPXUT COOTBETCTBYIOLLYIO UHGopMaLmto no JlutenHon nnm MNMpecc-dopme.

Mpu OTKPLITUM CYLLIECTBYIOLLIEN MOLENN, CUCTEMA OTKPbIBAET OKHO, cogepxallee .mfg chann n
oTobpaxaeT MeHto MOLD unu CAST n [lepeo Mogenu.

YnpouieHHble lNpeacraBneHus

Onsa ynpaBneHus KOMNOHeHTaMu NUTeHo cOopKkn HOPMbl MOXKHO UCMONb30BaTh YNPOLLEHHbIE
npeacrtasneHus, Bblbupasa komaHay Simplfd Rep B meHio MOLD MODEL wnu CAST MODEL.
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MeH10
Komangbl MeHto MOLD n CAST

B meHio MOLD n CAST Haxogdatca criefytolime KoMmaHapl:

Mold Model* — cobupaeT, co3gaeT, yoanseTt unu nepeonpegenset Mogenb NUTEeNHON
dopMbl. Takke MOXHO BbIMONHATbL KOHTPOITb YKMOHA, TOMLWMHBI U NITOLWaan NoBEPXHOCTU U
pa3MHoXaTb, CKpbIBaTb UM OTOOpaxaTb MaTpuLbl.

Cast Model** — cobGupaeT, co3gaeT, yganseT unu nepeonpegenser Mogernb NMMTENHON
CbOprI. Takke MOXHO BbINOMHATb KOHTPOJ1b YKINOHa, TOJNWWHbI 1 Nnowann NoBepxXHOCTU U
pasMHOXaTb, CKpbIBaTb UNM O0TOGpaxaTb MaTpULLbI.

Shrinkage — ykasbiBaeT BeNMUMHY ycaakn Ans CCbITOYHOW Moaenu

Feature* — co3gaeT unu nameHsieT aNemMeHTbl NMUTERHON POPMbI BKITKOUas KpUBbIE CUITy3Ta,
YKITOHbI, 3NIEMEHTbI OTCTYyNa, 06beMbI, MUTHUKA U T.A4.

Cast Feature™™ — co3gaeT unv n3MeHsieT aNeMeHTbI OTIIMBKU BKITOYAs KpMBbIE CUIYaTa,
YKINOHbI, 06 bEMbI, 3NIEMEHTbLI OTCTYNA, NMUTHUKA 1 T.A4.

Parting Surf* — onpepgensiet noBepxHOCTU pasbemMa NUTENHON POPMbI.

Die Opening** — onpegenseT warv OTKpPbITUS NUTENHOW (POPMbl, PACCHUTBIBAET YKIOHbI U
npoBepsieT Ha CoyAapeHue.

Mold Comp* — onpegensieT n pasgenseTt obbembl MMTENHON POPMbI N U3BMEKAET ee
KOMMOHEHTBI.

Die Comp** — onpegensieT n pasgensieT o6bembl MaTpuLbl U U3BNEKAET €€ KOMMOHEHTbI.
Modify — nameHsieT cCbinoyHy0 MOAEMb, 3aroTOBKY UNu MaTpuly, unm cbopky.

Regenerate — pereHepupyeT cbopky. MNepepaccunTbiBaeT 3aroTOBKY UK MaTpuLy Ha
OCHOBaHWN N3MEHEHWI, MPOBEAEHHbIX B CCbINTOYHON MOAENM.

Relations — pabGoTaeT ¢ 3aBMcMocTAMM B Mogenu JinTtenHon nnm MNpecc-opmbl.
Molding* — cosgaet oTnnBaemyto getarnb.

Mold Opening* — onpegenser waru oTKpbITUSA NMUTENHON (HOPMbI MPOBEPSIET Ha
coyaapeHus.

Family Tab — pepaktupyet Tabnuuy cemenctaa cO0pku Unu co3gaeT BXOXAEHUST COOPKN.
Interface — 4epTuT CcOOpKY.

Layer — ycTtaHaBnuBaeT u pabotaeT Co cCrnosmu.

Set Up — HacTpauBaeT cOOpKy.

Integrate — CconocTaBldeT aBe Bepcumn OAHOWN MOAENu U, npu HeobxoQMMocCTH, MHTEerpupyet
pasnnyuna.

KomaHabl MeHro MOLD MODEL n CAST MODEL

Mpun Bbi6ope Mold Model unn Cast Model ns meHto MOLD unu CAST, nosiBnsieTcst MeHto MOLD
MODEL nnu CAST MODEL, COOTBETCTBEHHO, CO CMeAYHLWMMN KOMaHgamu ons paboTtsbl ¢
KOoMMnoHeHTamu cbopku JlutenHomn nnum MNpecc-hopmebl.

-16 -



Pro/ENGINEER 20002 Konucmpyupoeanue Jlumeiinvix u Ilpecc-gpopm

Assemble — gobaBnsieT cylecTByoLL Y0 MOAENb K TeKyLleln coopke JluteriHon unu lMpecc-
dopMbl B BUAE CCbINIOYHON MOAENM, 3aroToBKN UNN MaTpULbl, NAXUTbLI NUTENnHOM opMbl UNK
KpenneHus. Mo pasMeLleHno KOMNOoHeHToB, cM. Onepaunn ¢ KomnoHeHTaMmu B
Pykosodcmee nonb3oeamerisi no ModenuposaHuto COOpPKU.

Create — co3gaeT HOBYIO CCbINIOYHYIO MOAEerb, 3aroTOBKY U MaTpuuy, NvTy IMTERHON
OpMbI NN KPENnIieHne HENOCPeaCTBEHHO B TekyLlen coopke JlutenHomn unm MNpecc-gpopmel.

Delete — ygansieT CCbIIOYHYO MOAENb, 3arOTOBKY UK MaTpuuy, NANTY NNTENHON (hOPMbI
UK KpenmeHue 13 TekyLlen cbopku.

Redefine — nepeonpeaensieT BbibpaHHblE KOMMOHEHTHI.

Reclassify — nameHset knaccudukaumo tuna mogenu JutenHon nnu MNpecc-opmbl B
COBpaHHbIX KOMMOHEHTAX.

Reorder — nameHseT nocnegoBaTeribHOCTb pereHepaumn KOMMNOHEHTOB.
Insert — Bkniovaet pexum BeTasku (Insert).

Pattern — co3gaeTt maccuB KOMMNOHEHTOB.

Del Pattern — yganseTt maccnB KOMMOHEHTOB.

Simplfd Rep — paboTaeT ¢ ynpoLleHHbIM NpeacTaBrieHneM cOOpKN.

Mold Check* — BbINONHSET NPOBEPKY YKIMOHA, TOMLWUHBI UK obnacten npoekummn Ha
KOMMOHEHTaXxX NUTenHon opmsl.

Cast Check** — BbINONHAET NPOBEPKY YKINOHA, TOMLWUHBI UM obnacTen Npoekuun Ha
KOMMNOHEHTAaxX OTIIUBKWU.

Blank — cKpbIBaeT KOMMOHEHT.

Unblank — BoccTaHaBnuBaeT oTobpakeHne KOMMOHEHTA.

Adv Utils — otobpaxaeT meHio ADV COMP UTL B KOTOPOM MOXHO KONMPOBAaTb KOMMOHEHTHI,
06beanHATL MaTepuan ogHoro Habopa getanen ¢ Apyrum Habopom u BeipesaTb maTepuan
ogHoro Habopa getanen us apyroro.

MpumeyvaHus:

OTn dyHKUMN NOA0GHbI TakoBbIM B pexxume Coopkn. OgHako, B pexxume JlntenHon ®opmbl
Henb3s NONYyYUTb CChINOYHYO MOAENb B pe3yrnbTaTe onepauuin CINsSHUA Uy Bblpe3aHus.

Henb3a nameHunTb knaccudmkaumo o6beKToB CKONMPOBaHHbIX AeTanen n 06bLEKTOB,
co3gaHHbIX B pexxume CHopku ¢ ucnone3oBaHneM komaHabl Reclassify (cm. ameHeHne
Knaccudumkaunm O6bektoB CHopkn).

Done/Return —Bo3Bpallaetcs B meHio MOLD (CAST).

KomaHabl MeHio MOLD MDL TYP u CAST MDL TYP

B meHto MOLD MDL TYP u CAST MDL TYP Bbibepute Assemble, Create nnu Delete.
Mosensietca meHto MOLD MDL TYP u CAST MDL TYP ¢ komaHgamu, KOTopble No3BONSA0T
onpegenuTb TMN ucnonb3yemon mogenu JlutenHon nnm MNMpecc-opmbl:

Ref Model — paboTtaeT ¢ ccbinovHon getansto JluteriHon nnu MNpecc-chopmbl.

Workpiece* — paboTaeT ¢ 3arotoBkoi Anst Mogenu nutenHon gopmol. K cbopke nutenHom
dOopMbl MOXHO [06aBUTbL NbGoe KONMYECTBO 3aroToBok. (Kpome Toro, MoxHo 6patb
06blYHbIE COOPKM U KraccMULMPOBaThb MX Kak 3aroTOBKW, Kak onncaHo B komaHge Gen
Assem, Hmxe).

Sand Core** — paboTaeT c geTanbio NecH4aHoro CTEPXKHA AN MOAENN OTIMBKW.
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» Die Block** — paboTtaeT ¢ maTpuuei ans mogenu oTnnekn. K cbopke oTNMBKM MOXHO
[o00aBuTb Ntoboe konmdecTBo matpuu. (Kpome Toro, MoxxHo 6paTtb 0Obl4HbIE COOPKM 1
KnaccmduumpoBaTh UX Kak 3aroToBKW, Kak onncaHo B komaHae Gen Assem, Huxe).

« Die Comp** — paboTaeT ¢ KOMNOHEHTOM pa3defnieHHOM MaTpuLbl.

« Mid Base Cmp* — paboTtaeT C KOMNOHEHTOM NINUTblI MOAENN NUTENHON POPMBI.
* Cast Result** — paboTaeT ¢c Moaenblo OKOHYaTETbHOW OTMMBKW.

*  Fixture** — paboTaeT c aeTanbio KpenneHus ans moaenu JinternHon opmei.

¢« Gen Assem — JOCTYMHO TOSbKO AN1S CTaHAAPTHBIX COOPOK, MCMonb3yeMbix Ans JIMTenHom
unu MNpecc-dopmbl. MoxHO cobupaTb cTaHgapTHble cbopku nobon koHdurypaunn. B atom
cnyyae MOXHO npefBapuTensHo cobpaTtb cOopKy (0e3 KOHCTPYKTMBHON MOAENM) C
3aroToBKOW UNN MaTpuULEN N MANTON NUTENHON (POPMbI UK anemMeHTammn Kpennexus. MNMpu
BblGOpe mncnonb3yemon cbopku nossnsetTca MeHto MOLD CLASS wunu CAST CLASS sanpaluvsas
KJ'IaCCMd)I/ILIMpOBaTb pas3nn4Hble KOMMOHEHTDI C60pKM.

Co6opka Mogenu

KOHCprKTMBHyPO Moellb 1 3aroToBKY Ui MaTpuuy MOXHO co3jaBaTb UMK nobaBnsaTh B nobom
nopaagke.

Ho6aBneHune CcbinovyHon Adetanu kK Co6opke JintemHon unu

Mpecc-cpopmbl

1. B meHio MOLD (CAST), Bbibepute Mold Model (Cast Model) > Assemble gna no6aenenus
cylwiecTByowen getanu unm cbopkn kak ccelnodHon getanu, unu Mold Model > Create ons
CO3[aHus1 CCbISIOYHOW AeTarnu.

2. Boibepute MOLD MDL TYP (CAST MDL TYP) > Ref Model.

Ecnu cobupaeTcs cyuiectBytoLas KOHCTPYKTUBHAA MOAeNb, cuctema otobpaxkaeT Ananorosoe
okHo Open.

Ecrn co3faeTcd HoBadA KOHCTPYKTMBHaAA mModernb, nepBbiM KOMMOHEHTOM OOJTKHA ObITb
cywecTBytowas getanb. (3aTeM, MOXHO CO34aTb AOMNOMHUTENbHbIE HOBLIE KOMMOHEHTbI, NPY
HeobxoaMMocCTH).

3. BoibepuTe ncnonb3yembin dpann .prt (KOHCTPYKTUBHAA MOAernb) 1 wernkHute no Open.

OT10 — 6a30BbIN KOMMOHEHT COOpKM. CUCTEMA OTKPbIBAET KOMUIO KOHCTPYKTUBHOW MOJENW B OKHE
moaenu JlntenHon unu MNpecc-popmbl 1 3anpaluinBaeT MMs CCbISTOMHON AeTanu.

Tonbko B pexume OTnuBKM, nosisnsaetca meHio REF MDL co cnefyowmmMm BapmaHTamm
BblOOpa:

— Merge by Ref — BbiGepute 3T0T NYHKT ANs 06BABNEHUS CChINOYHOM MOSENN HE3AaBMCUMOW
OT KOHCTPYKTMBHOW Mogenu. B aTom cniyyae, cuctema KonmpyeT TOMbKO UCXOLHYHO
KOHCTPYKTMBHYIO MOZENb.

- Same Model — BbIGepuTe 3TOT NYHKT 4518 0O BABMEHNST CChINTOYHON MOoAeny 3aBUCMMON OT
KOHCTPYKTMBHOIM Mogenu.

CcbinoyHas getanb reHepupyeTcs aBTOMaTU4eCKN Ha OCHOBAHMM KOHCTPYKTUBHOW Mogenu (en),
pobasneHHon k mogenu JlutenHon unm MNpecc-dopmel. VIMsi no ymonyanumio -
"modelname_ref.prt", rae modelname — Ha3BaHue cbopku JlutenHon nnum MNpecc-dopmbl (MOXHO
ykasaTb Apyroe ums getanm).
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4. Haxxmute ENTER, 4TOObI MCnonb3oBaTh MMSA MO YMOMYaHUIO, UM BBEAUTE HOBOE MMS, U
HaxmuTte ENTER.

MpumeyaHus:

— Tlpwu pobaBneHnmn ccbinovHom getanu Kk mogenu JlutenHon nnm MNpecc-opmbl COXPaHATCA
nonb3oBaTenbCckMe MMeHa onopHbIX anemeHToB (Tuna TOP, FRONT n T.4.).

- Crnou c onopHbIMY NJIOCKOCTAMU COXPaHSAOTCS C MUMEHAMM OMOPHbIX MIIOCKOCTEN.
5. Bbibepute Done/Return.
MpumeyaHus:

— Ha aTom aTtane MOXHO yka3aTb ycagkKy Anisi CCbifiodHon aetanu (cm. Shrinkage) u, 3aTem,
BepHyTbcs B MeHio MOLD (CAST).

— Ecnwu B ganee k Mmogenu nnaHmpyeTcst 400aBUTb LOMOSTHUTENbHLIE KOMMOHEHTbI NN
3N1EMEHTbI, MPOCMOTPUTE YCTAHOBKM CCbINTIOYHON MOAENM B abBCOMOTHY TOYHOCTbL (CM.
Pabota c A6contoTHon nnu OTHOCUTENBHON TOYHOCTHLIO).

Kak [lo6aButb 3arotoBky nnu MaTtpuuy kK C6opke JintenHon nnu

Mpecc-cpopmbl

1. B meHio MOLD (CAST), Buibepute Mold Model (Cast Model) > Assemble gns gobasnenus
cyllecTBytoLen getanu unm cbopkn B Ka4ecTBe 3arotoBku unm matpuubl, nnu Mold Model >
Create ons sBHOro co3gaHust 3aroTOBKN U MaTpuLbl.

O6paTuTe BHUMaHMe: Helb3si co3aBaTb 3aroTOBKY UMM MaTpuLly B Ka4ecTBe NepBoro
KOMMoOHeHTa cbopku 6e3 nepBoHaYanbHOro Co3aaHnsi ONMOPHOro anemMeHTa COopKu.

2. Beibepute MOLD MDL TYP (CAST MDL TYP) > Workpiece (Die Block).

3. BeBegute Ha3BaHWe co3gaBaeMol U Bbl3biBAEMOWN 3aroTOBKM UM MaTpuLbl U BblbepuTe
COOTBETCTBYOLLMIA dhans.

Ecnu 6yget BoibpaHo Assemble, 3arotoBka unu matpuua BbI3biBalOTCH B MOAOKHO ANsS COOPKM.
WcnoneayiTte gmnanorosoe okHo Component Placement ons go6aeneHus 3arotoskn. Cosgante
N n3mMeHuTe Tpebyemble 3aBUCUMOCTM M CCbINKK 1 WwenkHute no OK nocne HanoxeHus
COOTBETCTBYIOLLUX 3aBUCUMOCTEWN.

Ecnu 6yget BbibpaHo Create, ncnonb3yiite koMaHabl B meHio FEAT OPER gns cosgaHus
3aroToBKU UNU MaTpuULbl.

OGPaTVITe BHUMaHue: K C6op|<e MOXHO 006aBnATb NtoO0e KONUYECTBO 3aroTOBOK UMK MaTpuu.

4. BuibepuTe, File > Save ons coxpaHeHusi mogenu JlutenHon nnm Mpecc-dopmbl Kak
modelname.mfg.

O6paTtuTe BHMMaHMUeE: COXpPaHEHNE MOLENN NITENHON UK Npecc-hopMbl TAKKe COXpaHSET BCe
davinbl, CBA3aHHbIE C MOAENbIO, BKMOYasi KOHCTPYKTUBHYIO MOZENb, CCbINTOYHYI0 MOAErb,
3aroTOBKY MK MaTpuuy u c6opky JluterHon nnu MNpecc-dopmel.

Co6opka KomnoHeHTOB OcHOoBaHuA JlutenHon nnu MNMpecc-cpopmbli

KomnoHeHTbl ocHoBaHus JlutenHon unm Npecc-opmbl - KOMNOHEHTbI COOPKM JInTenHom nnm
Mpecc-dopmebl, kKOTOpbIE HE (POPMUPYIOT HEMOCPEACTBEHHO pacnaBrneHHbI MaTepuman.

MprvMepbl KOMMNOHEHTOB OCHOBaHWSA NUTENHOW (HOPMbI BKITHOHYAKOT BEPXHIOK NIUTY, OMOPHYHO
NAUTY U NAUTBI TONKaTens.
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Bubnuoteka Pro/ENGINEER MOLD BASE cogepXuT Ans 3Ton Lienm HEeCKOMbKO rOTOBbIX COOPOK
OCHOBaHWU NNTENHON POPMBI.

KoMNOHEHTLI OCHOBaHMS Npu NUTbE Ha3bIBalOTCsA KpernneHusimu (fixtures). Npumepbl KpenneHuin
BkrtoyatoT onoku (flask) npn NnuTbe B necyaHble GopMbI U ONOPHAas YacTb NUTENHOW bOpMbI NpU
nuTbe Noa AaBrneHneM. Vix npucyTcTBne B Modeny oTNnBKN HeobsasaTenbHo. KpennexHus moryt

nepemMeLLaTbCsl U NPOBEPATLCA Ha COyAapeHnst B MPOLLECCe OTKPbLITUSI TIMTENHON hopMbl.

KoMMOHEeHTbI OCHOBaHMS NUTENHOM hOPMbI U KPEMEHUSA MOXHO CO34aBaTb U COXPaHATL B
pexumax detanu n C6opku, 1 Bbi3biBaTb UX B pexume JlutenHon nnm MNpecc-opmbl B NnpoLecce
cbopkm mogenm.

KomMnoHeHTbl ocHoBaHWs JluTenHom unu lNpecc-popmbl MOXHO BPEMEHHO CKpbIBaTb AN
pasrpyskv Mogenu Ans gpyrux onepauun, Tmna cosgaHmsa noBepxHocTu pasbema. KornoHka
Status B [lepeBe Mopenu ykasbiBaeT, ABNSETCS M KOMMOHEHT CKPbIThIM.

Kak Jo6aButb KomnoHeHT OcHoBaHuA JlntenHon unu lNpecc-

copmMbI

—_

. Beibepute, MOLD (CAST) > Mold Model (Cast Model) > Assemble.
. Beibepute ognH 13 cnegytowmx Tunos mogenen 8 meHto MOLD MDL TYP (CAST MDL TYP):

N

- Ref Model — nobaBnseT getanb AN UCMOMb30BaHMUA B KAYECTBE CCbINTOMHOM MOoAEenn.
—  Workpiece* — gobaBnsieT getanb st UICNoNb30BaHNS B KAYE€CTBE 3aroTOBKMW.

- Mid Base Cmp* — go6aBnsiet KOMMNOHEHT OCHOBaHWS NIMTENHON (POPMBI.

— Sand Core** — gobaBnsieT KOMMNOHEHT NECYAHOr0 CTEPXKHS.

— Die Block** — gob6aBnsieT KOMNOHEHT MaTpULbl.

- Fixture** — pobaBnsieT KpenneHne B KA4eCTBE KOMMNOHEHTA OCHOBAHWUS OTIINBKM.

- Gen Assem — go6aBnseTt cbopky, cosgaHHyto B pexxume C6opku, JlutenHon unu MNpecc-
dopMbI 4518 NCNONb30BaHMs B cbopke JlutenHown munm Mpecc-dopmbl.

Mpu BbIGOpe KoMmaHabl Gen Assem, MOXXHO Mony4yaTb CTaHAapTHble cOopkm nobor
KoHGurypaumm. Takum 06pa3om, MOXHO npeasapuTeneHO cobupaTb cbopky (6e3
KOHCTPYKTMBHOM MOLENN) U3 3aroTOBKM U MaTpuLbl U KOMMOHEHTOB OCHOBaHUS JInTeHon nnm
Mpecc-gopmbl.

3. YKaxuTte nmsa unm Bbl6epMTe KOMMOHEHT, KOTOprVI Tpe6yeTc;1 BbI3BaATb.

4. Boibepute MOLD CLASS (CAST CLASS) > Workpiece (Die Block) unu Mid Base Cmp
(Fixture) ans knaccudumkaumm pasnmyHbl KOMNOHEHTOB COOPKMK.

O6paTtuTe BHMMaHMe: cuctema knaccmuumpyeT Bce HEKNaccuULMPOBaHHbIE KOMMOHEHTbI
Kak KOMMOHEHTbLI OCHOBAHUS NTUTENHOW (POPMbI UK KpPenneHus.

5. lobaBbTe KOMMOHEHT, NCMONb3ysi Auanorosoe okHo Component Placement.

Kak Yopanatb KomnoHeHT

1. Beibepute MOLD MODEL (CAST MODEL) > Delete.
2. BbiGepuTe TUM KOMMOHEHTa ANs yaaneHus.

3. BBeante HasBaHne unum Bbl6epl/ITe yﬂ,aﬂﬂeMblVl KOMIOHEHT.
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Ona Co3paHusa Co6opkn ¢ Heckonbknmn KOHCTPYKTUBHBLIMU

Moaensmu

Bbibepute Ref Model ns mevto MOLD MDL TYP unu CAST MDL TYP ans nobasneHus
HECKOJITbKMNX KOHCTPYKTUBHBLIX MOAENEN.

OGpaTtuTe BHUMaHMe: Kaxablil pa3 npy Job6aBneHnn KOHCTPYKTMBHOW MOAENW, co3haeTcs
[OMOSIHUTENbHAsA CCbITIOYHas Moaenb.

OrpaHnyeHus:
- [epBasi KOHCTPYKTUBHYIO MOAESNb HE MOXET ObITb yaaneHa u3 cbopku.

- Ecnu koHCTpykTMBHas MoAerb CCbINaeTcsl Ha 06GBEM MMM NMOBEPXHOCTb pa3beMa, OHa He
MOXeT ObITb yaaneHa u3 coopku.

CGOpKM MOTyT coaepXaTb HECKOJIbKO KOHCTPYKTUBHbIX MoZenen, BMOXEHHbIX B OONHOYHYHO
3aroToBKy Unun matpuuy.

1. Cosgante unu Bbi3oBuTe Moaens JlutenHon nnu MNMpecc-gopmel.
2. Boibepute MOLD (CAST) > Mold Model (Cast Model) > Assemble > Ref Model.

3. YKaxunTte nnu Bbl68pMTe Ha3BaHue KOHCprKTI/IBHOVI mMoaenu B JnarnoroBoM OKHe Open n
LenkHuTe no Open. CucTtema BbI3biBaeT KOHCTPYKTUBHYIO MOeslb B NOAOKHE.

4. [lo6aBbTE HOBYK KOHCTPYKTMBHYIO MOZEMb, UCMOMNb3ys Auanorosoe okHo Component
Placement.

O6paTuTe BHUMaHMWe: kaxaas A0oNONMHUTENbHAas KOHCTPYKTMBHAS MoAenb co3aaeT HOBYIO
CCbINOYHY0 Mogenb B cbopke JlntenHon unm Npecc-dopmel.

5. B oTBET Ha 3anpoc BBEANTE UMSI HOBOM CChINOYHOM Mogenu n Haxmute ENTER, nnun Haxmute
ENTER, 4TOoGbI NpMHATL MMsI MO YMOMN4YaHUIo, KOTopoe umeeT popmat modelname_ref _n.prt, roe
n -1 ansa nepeow AONOMNHUTENBHON CChINTOYHOM MOoAenu, 2 s BTOPOM U T.4.

6. MosTopuTe Wwarv 4 n 5 ons nobaBneHUs AONONMHUTENbHLIX KOHCTPYKTUBHBLIX MOAENEN Unm
BblibepuTte Pattern. Mo 3aBepLueHun, BbI3oBUTE COOPKY M 3aroTOBKY UMK MaTpuLly.

KoHCTpYKTHMEHaA Moaens NuteldHoii- Wnn MNpecc-hopmisl
MOAENE ANs HECKONbHWX AeTansi

Pesynsmvpylowan oTnvexa

Modensb JlumeliHoli unu lNMpecc-¢hopmbi Onisi HECKONMbKUX demaieu
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Ona Co3paHua HoBon Moaenu JiutenHon unu Mpecc-cpopmbl

1. B meHio Pro/ENGINEER, BbibepuTe File > New.

2. B gnanorosom okHe New, nog Type, BbibepuTe Manufacturing. Moa Sub-type, BbibepuTe
Mold (Cast).

3. Beeaute nms cosgasaemoro canna .mfg.

Cuctema oTkpbiBaeT HoBoe, nyctoe okHO Pro/ENGINEER u oto6paxaeT okHo Menu Manager ¢
MeH0 MOLD unu CAST u [depeso Mogenu.

NMoBTopHaa Knaccudukauma KomnoHeHToB CO60pKH

Mpu cospgaHum mogenu JlnteriHon unu MNpecc-popmel, KaxabIn TUM KOMMNOHEHTa
knaccuduuympyetcs nytem Bbibopa meHto MOLD MDL TYP unu CAST MDL TYP. Ins noBTOpHOM
Knaccudmkaumm KOMMNOHEHTa B Ka4ecTBe OPYroro Tuna:

1. Bbibepute Reclassify meHio MOLD MODEL unu CAST MODEL.
2. BoibepuTe KOMMOHEHT (bl) ANs NOBTOPHOW KracCcuduKauum.

3. Nepeonpeaenute knaccmgmkaLuio KOMNOHEHTa B cOopke, BbiIOMpasi o4HY M3 CrieayroLmx
komaHg B MeHio MOLD RECLASS (CAST RECLASS):

—  Workpiece* — gobaBnsieT getanb sl UICNONb30BaHNS B KAYECTBE 3aroTOBKMW.
- Mid Base Cmp* — go6aBnset KOMNOHEHT OCHOBaHWS NIMTENHON (POPMBI.

— Die Block** — pgobaBnsieT getanb A4ns UCnosnib30BaHus B KA4eCTBE MaTpuLibl.
— sFixture** — gob6aBnseT KOMMNOHEHTbl OCHOBaHUSA OTINUBKW.

— *Gen Assem — fo6aBnseT cTaHaapTHY COOpKy A4S ncnonb3oBaHusa B coopke JlntenHomn
unu lMNMpecc-opmbl.

O6paTute BHUMaHue: npu Boibope onunm Gen Assem, cneayet knaccuduumnpoBaTtb
komnoHeHTbl komaHaamu Workpiece (Die Block) unu Fixture; To ecTb Henb3s NOBTOPHO
knaccmduumpoBaTth CTaHOAPTHBIE COOPKU KakK CCbINIOYHbIE MOAENM.

Ona Ucnonb3oBaHua OcHoBaHus JiutenHon Popmbl U3
Bubnuotekn MOLD BASE

Mpwn Hanuunm nuueHsnm Pro/LIBRARY moxHO ncnone3oBatb bubnuoteky MOLD BASE
Pro/ENGINEER, kotopas cogepxut getanu n cbopku ctaHgapta komnaHum DME n meTpuyeckume
OCHOBaHus nuTenHbIX popm, ctaHgapTa komnaHum HASCO n meTpuyeckne ocHoBaHuUs
NUTENRHBLIX POPM N METPUYECKME OCHOBaHNS NUTeNHbIX popm FUTABA. JTio6oe 13 aTnx
OCHOBaHUM NUTENHBLIX (HOPM MOXET MCMONb30BaTbCS B Ka4ecTBe KpensneHus B Bawen cbopke
nuTenHon opMbl.

OcHoBaHust NUTENHbIX popM, BKIMtOYEHHbIE B Bubnuoteky MOLD BASE cogepxaT 3arotoBku
nnacTuHbl 6€3 MmexaHnyeckon obpaboTkM, U MOryT ObITb BCTaBMNEHbI B NIMTENHYO opMy. ITn
OCHOBaHUS NMUTENHbIX hopM MOryT BbITb MCMONB30BaHbI NPY CO34aHUN KAPMAHOB B NNTaX U
N3MEHEHNN pasMepoB NMTeNnHoM hopMbl 4O Heob6XxoaMMbIx. 3aTem, HeobxoamMmMo Aob6aBuTb
nuterHyto oopmMy B C6OpKY OCHOBaHUSA NMUTENHON POPMBbI.
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U3meHeHue ba3 JlutenHon Popmbl

HesaBuncumo oT cnocoba M3MeHEeHNs ONMOPHON NANTLI IMTENHON POpMbI, HEOB6XOAMMO CO3aaTh
Konum 6a3 nuTenHom popMbl 4O NPOBEAEHMS B HAX N3MeHeHM. CoxpaHeHne N3MEHEHUI B
OnbnnoTeyHbIx cOopkax unu getansax (nobbix poanTenbCKUX 00BEKTAX NN BXOXOEHUSIX) OyayT
BbINOMHEHbI HAa MOCTOSHHOW OCHOBE.

O6paTtute BHUMaHUE: He N3MeHsinTe coopku B bnbnuoteke. MNpoBognTe N3MeHeEHUst TONbKO B
Kornusix cOOpOoK 1 AeTanen. YctaHoBuTe onuumio danna koHgurypauum "override _store_back" B
Yes, a "save_objects" B All, 4yToObl 06ecneunTb HEM3MEHHOCTb BUBMOTEK N COXpPaHEHME
0OBEKTOB, UCMONb3YyEMbIX CKOMMPOBaHHBLIMWU MOLENSAMU.

Kak Ucnonb3oBaTtb OcHoBaHue JlutemHon ¢popmbl U3
Bubnuortekn MOLD BASE

1. Bbl30BUTE BXOXAEHUE COOPKM OCHOBaHUSA NUTENHON hOpMbI C TPEBYEMBIMU pasmepamu.

2. CKOI'II/IpyI7ITe BXOXOEeHUe B HOBYIO MOAeESb U rlepevlmeHylhTe BCe COCTaBndAwowmne ee aetanu.
|/|Cﬂ0ﬂb3yl7ITe nepenMMeHoBaHHYyO Moaernb 1 aetann and M3MEHEHNIN N UCMONb30BaHMS.

3. Vicnonb3yiTe anemMeHTbl Bbipe3a Ang co3AaHnst KapMaHOB B OMOPHbIX NIIMTaxX NUTENHON
OpMBbI, B KOTOPYIO MOXXHO [,06aBUTE MOAENb NTUTENHOWN POPMBI.

MUcnonb3oBaHue [lononHuTtenbHbIX MNnut

Ecnn MOLI,M(bMKaLI,I/Iﬂ Tpe6yeT OornbluUero KkonmMyecTBa NInT, YeM ObIfo BKITHOYEHO B
©O1bnnoTeyHble OCHOBAHWUS NNTENHbIX CbOpM, TO, MO Mepe HeobxoQMMOoCTH, K ncnosib3yemomy
OCHOBaHWIO NIUTENHOMN (bOprI MOXHO 006aBNATL 4ONONHUTENbHbIE OOBbEKTHI.

Mo>XHO ncnonb3oBaTh 3HAYEHNS CMELLEHUST U BPaLLEHUS], OTIINYHbIE OT 3HAYEHWI MO
YMOJS4aHu I, UCnonb3ysa napameTpbl offset n rotation. Pro/ENGINEER oTobpaxaeT B
COOTBETCTBUM CcO 3HaYeHusiMn offset — 0, rotation - 0. B oTBeT Ha 3anpoc BBeauTe COOCTBEHHbIN
BapuaHT.

Cb6opka OcHoeaHusi lMpecc-Popmbi
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CkpbiTue n OTob6paxeHue

WNcnonb3sya Mento View > Mold Display nnu nuktorpammy Blank/Unblank, moxHo ckpbiBaTb mnu
oTobpaaTb KOMMOHEHTLI, MOBEPXHOCTM UM 00bEMbI B TekyLlen mogenu. Ecnu obbekT 6yget
CKPbIT, €r0 KONOHKa YKaxeT TeKyLlee COCTOsHMe.

Mocne BbIGopa CKpbITOro unu otobpaxaemoro o0bekTa, COCTosiHME 0TobpaXKeHust BbIGpaHHOro
oObekTa MeHsieTCcsl Ha NPOTUBOMONOXHOE. To ecTb, Npu BbiGope BbiNagatoLwero meHto Surfaces
Items, Bce CKpbITble MOBEPXHOCTM OTOOPaXatoTcs, a Bce 0ToOpakaeMble NOBEPXHOCTM -
CKpbIBaloTCA. 3aTEM, MOXHO BblGMpaTbh 06bEKTbl HEMNOCPEACTBEHHO U3 rpadhYeCKOro OKHa.
Mocne BbiGopa Bcex TpebyemMbix 06BHEKTOB U Lwenyka no Done Sel B meHio GET SELECT,
BblbpaHHble 06bEKTHI NOACBEYMBAtOTCS B cnucke ltems unu gepese.

Kak CKpbITb O0BbeKT

1. B Boinagatowem meHio View, wenkHute no Blank/Unblank nnu wenkHuTe no nukTorpamme
Blank/Unblank.

2. Boibepute apnbidok Blank.

3. YcTaHoBUTbL unbTp Ha TpebyeMblii knacc o6bekTa.
4. Bbibepute 06beKTbI, KOTOPbIE TPEOYETCSA CKPbITh.

5. WenkHute no Blank.

6. LenkHute no Close.

Kak OTo6pa3utb O6bekT

1. B Boinagatowem meHio View, wenkHute no Blank/Unblank nnu wenkHuTe no nukTorpamme
Blank/Unblank.

2. Boibepute apnbidok Unblank.

3. YcTaHoBUTb unbTp Ha TpebyeMblii knacc o6bekTa.
4. Bbibepute 06beKThI, KOTOpPblE TpebyeTca oToOpasnTh.
5. WenkHute no Unblank.

6. WenkHute no Close.
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KomnoHoBKa JinutemnHou ®opmbl

Ucnonb3oBaHne KomnoHoBku JintenHon ®opmbi (Mold Layout)

MpumeHeHne KoMmnoHoBkm JlutenHom doopmMbl obecnevmBaeT gUHAMUYECKYO cpeay Ans
NPOEKTMPOBAaHNSI 1 COOPKN MHOFOMOMNOCTHBLIX KOMMNOHEHTOB COOpkM. KomnoHoBka JIuTenHom
dopmbl Takke obecrneunBaeT IMPEKTUBHbIE MHCTPYMEHTbI Anst 6bICTPOro M TOYHOTO
NPOEKTUPOBaHUS OAHO- UNN MHOTO-NOMNOCTHBLIX NIUTENHLIX PopM. MOXHO nerko HapalumeaTb
cOOopKy C MONocTHbIMK noacbopkamu, cGopkamm OCHOBaHWIA hopM 1 MexaHM3MaMm nogayu
MeTanna B popmy noa aasneHneM. MoxHo Takke cosgaBaTb HEKOTOpble (HOPMO-
OPWEHTUPOBAHHbIE 3NIEMEHTHI.

MoxkHO nepekntoyaTbes ¢ paboTbl Haa cGOPKON MHOrOMNONOCTHOW hOopMbl Ha paboTy ¢
OZHOMOJOCTHOM, UCMOMb3Ys CTaHAAPTHYI CTPYKTYpa cGopku, rae Moaess cGopku
MHOrOMOMOCTHOW (POPMbI - CGOpKa BepXHEro YpoBHS, a MoAenb Kaxow nonoctu - nogcbopka.

Mo>XHO NPOBOANTE U3MEHEHUS B OQHOMONOCTHOM Mogenu cOopku, KoTopble 6yayT NposiBNSATLCA
BO BCeX MoAensix Cbopku MHOrononoCTHOW NUTENHON POpMbI.

NHcTpyMeHT nobaBneHusi nonocTen no3BossieT rmbko co3gaBatb NPSMOYrofibHbIE, KPYroBbIE U
nonb3oBaTenbckMe Maccusbl. MoxHO [06aBnsTh, yaansTe, nepeMeLlatb unu
NepeopueHTMPOBaTb Kax bl KOMINOHEHT MaccKBa NOMOCTEN NO OTAENBHOCTU, UMK Aaxe
3aMeHsATb Nobylo Moaenb NonocTu BXOXAEHUEM Tabnumubl ceMeiicTaa.

JononHuTtenbHble dyHKUUK KomnoHoBku JlutenHon dopmbl:
*  BbIOOp 1 pasmMeLleHne OCHOBaHMS NUTENHOM hopMbl;

*  BblOOp M pa3melleHre Mogenu MexaHuama nogaydum pacnnaeneHHoro matepmana (injection
molding machine);

e cO3aHue 3MeMeHTa NUTHKKA Ha YpOBHe COOPKY;
e cO34aHMe aneMeHTa BOAOBOAA Ha YPOBHE COOPKMY;
e co3aaHuWe 3NeMeHTa OTBEPCTUSA TONKaTesnsl Ha ypoBHe COOPKU.

[ns Bbi3oBa KomnoHoBku JInTenHo dhopMbl oTkponTe coopky 1 Beibepute Mold Layout u3
meHo Application.

MeTtoauka: MNpeacraBneHne MHorononoctHbix Popm B Pro/E

CyuecTBytoT Ba OCHOBHbIX crnocoba npeacTaBuTb MHOrONonocTHele dopmbl B Pro/E: Ha ypoBHe
Mogenew nMTenHbix OpM 1 Ha ypoBHE Mofernen cbopok.

YpoBeHb Mogenu JlutenHon ®opmbl

WNcnonbsyinte Ref Part Layout onsa cosgaHus nutenHon dpopmel, cogepkallen MHOrO CCbINTOYHbIX
getanewn. Vicnonb3ynte aToT cnocob, rae obLwmnin cTepXeHb U NONOCTb UCMNONb3YTCA AN BCeX
nonocTen.
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YpoBeHb Mopenen C6opok

WNcnonbayinte KomnoHoBKy JlnTenHon chopMbl Ha cOOpKe BEPXHETO YPOBHSI U CODUpanTe Kaxayo
NONOCTb - KaK OTAENbHYIO MOAEMNb NUTENHON (PopMbl. DTOT METO UCMNONb3YeTCH ANS NUTEAHbIX
dopm, rae ons Kakgowm NonocTn UCNOoNb3yeTCca OTAENbHAsA Napa CTEPXKHA U NOSOCTY.

C Takon CTpyKTYpOn MOAENMN MOXHO paboTaTb B COOpKe BEPXHEr0 YPOBHS U C KaXaom
noacObopKon NOMocTu.

e [1nsa cbopku BEpXHEro YPOBHS, ncnonb3ys KomnoHoBky JluTeriHom doopmbl, MOXXHO CO34aBaThb
KOMMOHOBKY MOSIOCTH, 3aTeM J06aBNATb OCHOBAHME U 3NIEMEHTbI INTENHON (hOPMbI.

e [Ina c6opku BEPXHErO YPOBHS, UCMONb3ys CTaHA4aPTHbLIE ONUMM COOPKM, MOXKHO MOSTHOCTbIO
KOHCTPYMPOBaTbL MHOTFOMOSIOCTHYH NUTENHY0 chopMy (006aBnATE KOMMNOHEHTbI, 3NIEMEHTHI U
T.4.).

e [ns kaxgon nogcOopKM NomnocTu, UCNonb3ys pexxum JIntenHom dopMbl, MOXHO
KOHCTPYMPOBAaTb 3NIEMEHTbI TAKOM NOJIOCTU (COo3aaBaTb MOBEPXHOCTb pasbemMa, pasgerneHune
nT.g.)

Cneayowee [lepeso Mogenu nokasbiBaeT CTPYKTYPY MHOIONOMOCTHOW DOPMbl Ha YPOBHE
Moaenu coopku.

.
e W&Wm?@“@%ﬁ%ﬁ% -

F-T3 CAVITY_4. A3
MOLD_BASE ASM
303 INJECTION_MACHINE A5 M
LB RUMNER_1
& WATERLINE 1
WATERLIME_Z
(5} EJECTOR_PIM_1 FRT
[} EJECTOR_FIN_1 FRT
(5} EJECTOR_PIM_2 FAT
B EJ_PIN_HOLE_!
“ B EJ_PIM_HOLE_ 2

KomnoHoBka Nonoctu

KomnoHoBka MonocTu no3sonsieT 6bICTPO U NErko co3aaBaTth NPSIMOYrofibHbIE, KPYroBble U
nosb3oBaTesbCKNe MacCcuBbl NONOCTEN NuTeHon dopmbl. MoxHo fo6aBnaTh, yaansaTb,
nepemeLLaTb UM NepeopmneHTUPOBaTL Kaxabli KOMIOHEHT MacCcKBa NONOCTEN NO OTAENbHOCTH,
UK gaxe 3ameHaTb NoOy0 Mogesb NOrocTy BXOXAEHMEM Tabnumubl ceMelcTBa
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Hwxe paccmaTtpuBaeTcs, kak KomnoHoBka NMonoctu n gpyrme pyHKUNOHaNbHbIE BO3MOXHOCTU
KomnoHoBku JTntenHon popmbl JOMOMHAT NPOLLECC KOHCTPYMPOBAHUSA TUMNYHOMN
MHOronoNoCTHOM OOpMbI:

1. Cospante moagens nutenHon coopmbl B Pro/MOLDESIGN, cogepxallyto CCbINTOYHYI0 MOAEeNb
(nn) n 3aroToBky (n).

2. Cos3pawte mogenb cbopkm B Pro/ASSEMBLY.

3. Cobepute mogenb nutenHon opmbl B Moaenb cOopku, ncnonb3ys onuuio Cavity Layout B
meHio Mold Layout.

4. Bbibepute n cobepnte oOCHOBaHWE NUTERHON (DOPMbI N-UIM MEXaHW3M Nogayn
pacnnaeneHHoro matepuana (Injection molding machine), ncnonb3ys KomnoHoBky JlutenHowm

dopmbl.

5. 3aBepLumnte KoHCTpynpoBaHue nonoctn B Pro/MOLDESIGN. Cosgalite noBepXHOCTH
pasgenenunsa n oobembl Ans onpeaeneHns oTAenbHbIX KOMMNOHEHTOB NUTENHON hOPMBbI.
Pasgenute 3arotoBky aTumMm o6bemamm n nosepxHoctsimn. CosganTe Bce Heobxoaumble
KOMMOHEHTbI 1 3NIEMEHTbI NOSOCTEN.

6. Co3sgainte BXOXAEHUSA MOAENN NUTENHON DOPMBbI, ECINN FTEOMETPUS MOSIOCTEN pasfnnyHas.

7. B Pro/ASSEMBLY, 3ameHuTe Tpebyemble Mogenu NMTeNHON hopMbl, KOTOpble Obinu
pa3mMeLleHbl pyHKUNER KOMMOHOBKW MOJIOCTU, BXOXAEHUSIMW 3TON MOZENMW.

8. 3aBepLumnte KoHCTpyKUMo B Pro/ASSEMBLY. Co3garite NUTHUKKU, BOAOBOAbI 1 OTBEPCTUS
BbiTankueatens. Cobepute BbiTankmpaTenu ns 6MbnNnMoTekn ocHoBaHUs NIMTENHON POpPMbI.
CobepuTte nobble 4ONONHUTENBHBLIE KOMMOHEHTBI U CO34aNTe 3NIEMEHTbI, NCMOSb3YS
cTaHgapTHble onumm cbopku.

Ovanorosoe OkHo KomnoHoBku lNMonoctu (Cavity Layout)

BbizoBute gnanorosoe okHo KomnoHoBkum Nonoctu yepes onumto Cavity Layout B meHio MOLD
LAYOUT.

HyneBas Touka JiutenHon ®opmbl 1 KomnoHoBku lNMonoctu

Mpu paboTe ¢ KOMNOHOBKOW MOMOCTU, HEOBXOAUMO OnNpeaennTb Hayano AByX CUCTEM
KoOpAuHaT, ANst MOAENWN NNTENHOM POPMbI U AN KOMIMOHOBKM NOSTOCTU. DTN CUCTEMBI
KOOpAUHAT NO3BOMAT pasMellatb NOACO0PKM NONOCTU B COOpke BEPXHErO YPOBHS.

Havano koopguHat mogenu nutenHon opMbl onpegenseT opreHTaumio noacbopok nonocTen B
KOMMoHoBKe. 1o ymonyaHuio, Hayano KoopauHaT - nepeasi cuctema KoopauHaT B MOAENU
nuTEeNHON opMbl.

Hauano KoopAuHAT KOMMOHOBKMK MNOJNIOCTU onpeaendaeTt obLiee MecTononoXxeHne KOMMOHOBKM
nosiocTn B cGopKe BEpPXHEro ypoBH4. MoxkHo nepeonpeaenntb MecTonosioxxeHne BCEN
KOMIMOHOBKN, nepeonpenenda aTy Cuctemy KoopaunHar.

O6paTtuTe BHMMaHMe: NCNonb3ynTe onumio danna koHdurypauun mold_layout_origin_name
AN YCTAaHOBKM YKa3aHHOW CUCTEMbI KOOPAMHAT B Ka4eCTBe Havarna koopauHat rno yMonyaHuio
AN KOMMOHOBKM NOJSIOCTMU.

NMpaBuna Pa3melwieHunsn

PacnonoxeHvne mogenun oTAensHON NuTernHon (npecc-) opMbl HECKONBKO pa3 B npegenax
KOMMOHOBKM NOJIOCTM Ha3blBaeTCA cxemon pa3melleHus (populating the layout). Cywectsyet
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yeTblpe rpasusia pa3MmeweHus:, UNn BapuaHTa No3MUMoHNpoBaHusa noacbopok NonocTu B
npegenax KOMMNOHOBKM MOMOCTW. 3TU Npasuna No3nUMOHMPOBAHUS YNPaBASAIOTCS B AMarioroBom
OkHe Layout.

MpaBuno EauHcTBeHHocTH (Single Rule)

Mcnonbk3yinTe aTo NnpaBmno Angd pasMmeLLeHns Moaenu ¢ HynesbiMu "NpsMoyrosnbHbIMU"
pasMepamu 1 co3faHusi nycton Tabnuubl Maccmea. MNpy NoMOoLLM 3TOro NpasBua co3gaeTcs
obLasn CTpyKTypa Mogenu nepes CXemon pasmeLLeHus.

O6paTtuTte BHMMaHue: [pu pas3meLLeHn nogcbopkm nonoctu B cbopke BEPXHEro ypoBHS,
MCnonb3ys Hayano KoopauHat MoAenu NUTeNHoN hopMbl M Ha4Yarno KOOPAMHAT MOOCTH
KOMTMOHOBKM, CUCTEMa CUUTaeT 3TO €AMHCTBEHHbIM NPaBUITOM pa3MeLLeHns. 3aTemM MOXHO
nepeonpeaensTe pasmeLleHne, UCnomnb3ys Ananorosoe okHo Layout.

Mpasuno MNMpamoyronbHuka (Rectangular Rule)

Mcnonb3yiTe 3TO NpaBuiio Ans pasMeLLeHns Mogenuy no npsiMoyrosibHOM cxeme. YKaxuTe
crnegyoLyo nHopmaLmio:

¢ Orientation (Opuentauns) — Constant (lMoctosiHHas), X-Symmetric (CummeTpryHO
oTHocuTenbHo X) unu Y-Symmetric (CUMMETPUYHO OTHOCUTENBHO Y).

e Cavities (lMonoctn) — obLiee KONMYECTBO pasMeLLEeHHbIX Mogernen B HanpaBneHnsx X n'Y.

e Increment (MpupalleHne) — paccTosiHue Mexay pasmMeLLleHHbIMM MOLENAMN B HANpaBneHUsIX
XnY.

MpaBuno OkpyxHoctu (Circular Rule)

Wcnonb3yinTte 310 NpaBuiio AN pasmMeLLeHns MOAEN MO KPYroBoW CXeMe. YKaxuTe cnenyoLLyto
WHopmMauumio:

e Orientation (OpuenTauna) — Constant (IMoctosiHHasn) unm Radial (PagmuanbHas).

e Cavities (lMonoctn) — obLlee kKONMMYECTBO MogeNeNn.

* Radius (Pagunyc) — pagnyc KpyroBon KOMMOHOBKU.

« Start Angle (HauyanbHbI yron) — yrnosas kKoopanHaTta nepBoro YneHa nonocTv KOMMOHOBKMU.

¢ Increment (MNpupalLeHue) — yrnoBoe pacCcTosiHUE MeXay MoaensaMM.

MpaBuno NepemeHHown (Variable Rule)

MCHOJ‘Ib3y17ITe 3TO NpaBuno and pasMmelleHna Mmogernn B COOTBETCTBUN C nosib3oBaTeIbCKOMN
Tabnuuen maccuea. YkaxuTte Mchopmau,mo B 3aBUCMMOCTU OT nocrnegHero ncnosb3dyemMmoro
npasuna:

e Orientation (OpueHTtauus) —Constant (MoctosHHas) Radial (PagnansHas), X-Symmetric
(CummeTpryHO oTHOCKTENBHO X) unu Y-Symmetric (CMMMeTpuYHO oTHOCUTENBHO Y).

e Cavities (lMonoctn) — obLlee konM4ecTBO Mogenen unu obLiee KONMYECTBO MoAeNen B
HanpasneHmax X n'Y.

¢ Radius (Pagunyc) — pagmyc kpyroson KOMMNOHOBKM.

-28-



Pro/ENGINEER 20002 Konucmpyupoeanue Jlumeiinvix u Ilpecc-gpopm

e Start Angle (Ha4yanbHbI yron) — yrnoBasi KoopanHaTta nepBoro YsieHa nosiocTy B KPYroBon
KOMTMOHOBKMW.

¢ Increment ([NpupalleHune) — yrnoBoe pacCcTositHUE MEXAY MOLENSAMM UM PACCTOsTHUE MEXAY
MoAenamMu B HanpaeneHnax X n'Y.

MO>HO M3MEHATL pasMepbl KaXX4oro YreHa KOMMOHOBKM HeNnocpeaCcTBEHHO B ANANIOrOBOM OKHE
unu gobaenaThb, yoanaTtb Unn 3aMeHATb ntobble OTAENbHbIE MOAENU (3a NCKn4vyeHnem
Ha4valribHOro KOMMNOHEHTa Maccvuaa).

MpumeyaHus:

— Wcnonesynte meHio File B ananorosom okHe Cavity Layout ans coxpaHeHusi unuv Bbl3oBa
npasuna nepemMeHHoro pasmeLleHuns B davine unu Ha guck.

- MoXHO KonMpoBaTh NpasBma KOMMOHOBKM MOSOCTU Ansi co3aaHnsa bubnuoTek
Nonb30BaTENbCKUX MPaBUI Pa3MeLLEHUSI.

Co3spanue lNMpocTton LectunonoctHon KoMmnoHoBKKU

. Cosparite HOBYIO COOpKY.

. Boibepute Applications > Mold Layout.

. Beibepute MOLD LAYOUT > Cavity Layout > Create.

. BeibepuTe cyulecTBytoLLyt0 MoAeNb NUTERHON (Npecc-) opMbl.

. BbibepuTe Havano koopauHat Moaenu JluteriHon / Mpecc-dopmbl.
. Bbibepute Havano koopauHat KomnoHoBku Monoctu.

. Wenknute no Circular n Radial.

o N o b~ W N -

. YctaHoBute Cavities B 6.

9. YcraHosuTe Radius B 100.

10. YcraHosuTe Start Angle B 0.

11. YcraHoBuTe Increment B 60.

12. WenkHunte no Preview onsg npoBepky 3HaYEHWIN. YBENNYbTE PUCYHOK COOTBETCTBEHHO.
13. WenkHute no OK. B cbopke nosiBUTCS KOMMNOHOBKA.

O6paTtuTe BHUMaAHME: MOXHO Takke ncnone3osatb MeHio MOLD LAYOUT gns go6aeneHus
OCHOBaHWS NUTENHON hOpMbl, MEXaHM3Ma BrpbIicka, BOAOBOAA, IMTHUKOB U BbiTanknBaTenen
Ansi cOOpKM BEPXHENO YPOBHSI.

MeTtoaguka: CospgaHme Mopenu JlintenHoun unu Mpecc-hopmebl no

Xopay MNMocTpoeHusn

q)yHKLJ,MOHaJ'IbeIe BO3MOXHOCTU KomnoHoBku NMonoctun nogaepXXmBarT npolecc
KOHCTPpYyMnpoBaHuA CBepxy BHUS. I'IpM CO34aHNM HOBOM KOMMOHOBKW NMOMOCTN, MOXXHO CO34aBaTtbh
MoZerb NOSIoCT ANst 3TON KOMMOHOBKWU NO Xoay NoCTpOoEeHUA.

1. Co3ganTte HoBYO Mofernb cObopku.

2. Beibepute Applications > Mold Layout.
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3. YKaxuTe CyLeCcTBYOLWMIA WabnoH Mogenu NMTEeNnHon opMbl, KOTOPbIN HY>KHO UCMONb30BaTh
B KayecTBe CTapToOBOW MoAeniv "Havyana" u-unv BHeLWHero Npo4omMKeHMs HOBOW Moaenn
nnTENHON OPMbI.

3aTteMm, cuctema cosfaeT ABYXMEPHYIO OMOPHYIO KPUBYIO, MPEACTaBASIOLLYI0 BHELLHee
npoaormKeHne HOBON Moaenu NMTENHON hopMbl.

4. PazmecTnte KOMMNOHOBKY NOOCTU, MCMOMb3Ys S3TU OMNOPHbIE KpUBLIE B IBYXMEPHOW cpefe.
MpumeyaHus:
— Bbi3biBanTe HOBYIO CO3aHHY0 MoAernb B pexume JlutenHown / MNpecc-dpopmebl.

- Wcnonb3yiiTe ABYXMEPHYIO OMOPHYHO KPMBYIO B Ka4eCTBE MPUBA3KM A8 CO34aHus
dakTUyeckon reoMeTpumn Moaenu NNTENHON PopMbl.

MexaHusmbl Nogaun Matepunana B @opmy (IMM)

B npouecce KOMNOHOBKM NUTENHON DOPMbI, HEOOXOAMMO 3HATb pa3mMepbl MEXaHU3Ma Nogaqn
MaTepuana B oopMy AN ornpeaeneHus pasmepos UCMOMb3yeMOro OCHOBaHNS NUTENHON
dopmbl. Certvac MOXXHO HacTpanBaTb MHTEPdENC NoNb3oBaTeENS ANs:

*  MowucKa NMonb30BaTenNbCKOro CnMcka MexaHM3MoB nodady matepuana B popmy;
e BblbOpa MexaHn3ma;
*  aBTOMAaTWYECKOro BCTpamBaHWs €ro B Mofernb COOPKM BEPXHETO YPOBHS.

O6paTtuTte BHMMaHue: NpeacrtaBneHne Mexannsma lNMogaun Matepuana B @opmy (IMM)
OOJDKHO SAABMATLCSA MOLENbI0 COOPKN.

BctaBka MexaHuama Nogauu Matepuana B @opmy (IMM)

1. Boibepute MOLD LAYOUT > Inj Machine > Add.

MosiBnsietcs amanorosoe okHo IMM Selection. 310 gnanorosoe okHO cogepxut Becb Ul
(nonb3oBaTenbCKUn MHTEPAENC MpumMeYaHue nepesodyuka), HeoOXoaUMbIN NS onpeaeneHns 1
BblOoopa IMM.

2. Ucnonbayiite obnactb Filters gns coptupoBku cnvcka no Tie Bars (cTsikHom Tsre), Pressure
(BaBneHuo) 1 Apyrum napameTpam.

O6patute BHMMaHue: kHornka Search Bbi3biBaeT ananorosoe okHo Machine Filters, koTopoe
ucnonb3yeTcs Ansa Belbopa opyrux napaMmeTpoB COPTUPOBKM CMMCKa MEXaHU3MOB.

3. Boibepute IMM u3 nonsa Machine List.
MapameTpbl BbIGpaHHOrO MexaHn3ma nosiBnsTCA B cnvcke Parameter.
4. B IMM Origin, co3gaiTe nnm Belbepute CMCTEMY KOOPAMHAT B TEKYLLIEN MOOENN.

Mo ymon4yaHuio, NCNoMnb3yeTcs cucTeMa KOOpAMHAT, yka3aHHasa B ONUMU KOHUrypauum
MOLD_LAYOUT_ORIGIN_NAME wunu nepBas cuctema KoopauHaT, co3gaHHasa B MOLENN.

5. WenkHute no OK, 4Tobbl NPUHATL BbIOOP MexaHW3Ma 1 3aKponTe anarior.

6. LenkHute on CANCEL gnst oTMeHbl Bbibopa MexaHu3mMa 1 3akpbiTUs gnanora.

-30-



Pro/ENGINEER 20002 Konucmpyupoeanue Jlumeiinvix u Ilpecc-gpopm

MeTtoauka: 3ameHa MexaHusma Nogaum Martepuana B chopmy

HacTtpounka MexaHnama Nogaun MaTtepuana B ®opmy (IMM)

YcTaHoBKa

Cospganne IMM TpebyeT cucteMbl kKoopaMHAT U ABYX OMOPHbIX MIIOCKOCTEW, NapannenbHbIX
Mnockoctn XY. YbeanTech, YTO HAXOAUTECH B pexnme cbopkn. PasmecTute cuctemy koopamHat
B HyNeBOW TOYKE U NPUCBOMTE aneMeHTy napameTp imm_orig_csys = "imm_orig_csys".
Y6enutech, 4To Havano KooOpAMHaAT HaxXoaUTCsl HEMOCPEACTBEHHO B LLIEHTPE Ha3HAaYeHHOoro
pacctosHua oTkpbiTus IMM nnu " daylight (B npocsete)".

CmecTuTe 0HY OMOPHYIO MMOCKOCTb B NOMOXUTENBHOM HanpasneHun Z oT imm_orig_csys.
MpuceonTe aTomy anemeHTy napameTp top_datum = "top_datum", a paccTosHUIO cmeLleHuns
"top_dim". CmecTuTe Opyrov ONOpHbLIN 3NIEMEHT OT iMM_Orig_Ccsys B OTpUUaTeNbHOM
HanpasneHuu Z. lNpuceorTe 3TOMy ONOPHOMY anemMeHTy napameTp bottom_datum =
"bottom_datum", a pasmepy cmewieHums "bottom_dim".

TOF _DaTUM
top_dim 7
] ‘Elr:IH_l;}RIG_CSTS
boltom_dim; 1
SOTTCM_DATLM

YucneHHble NapameTphbl

[na Hactporikn IMM, cnefyeT yCTaHOBUTL TPU YNCIEHHBIX NapameTpa. YCTaHOBUTE YNCITEHHbIN
napameTp "max_open" 1 NpMCcBONTE eMy 3Ha4YeHMe HanbornbLLero paccTosiHuA, Ha kotopoe IMM
MOXET ObITb OTKPbIT (Takke, U3BECTEH KaK MakCUmarnbHbIN NPpOCBeT). Takke, cneayet
YCTaHOBMWTb YNCMNEHHbIV NapaMeTp "open_dim" n npuceBonTb emy 3Ha4veHue 0 (Honb), Tak Kak aTo
3Ha4yeHue ucnonb3yeTcs Ans oTKPbITUA 1 3akpbiTvsa IMM. Mpu cbopke ¢ nuTeHoM OpMOK, 3TO
3Ha4yeHue byoeT n3aMeHATbLCA NporpaMMHO. B koHUe, ycTaHoBMTe YmcrioBor napameTp "fix_dim" n
npucBonTe emy Mobyo NPOU3BONbHYO BEMNUYUHY K, Tak Kak OH Takke OyaeT M3MEeHSITbCS
nporpaMmmHo.

Takxe, cnegyeT ycTaHOBUTL ABe 3aBMcuMocTu. NepBaga 3aBucumMocTsb - "top_dim=fix_dim".
Bropas 3aBucumocTb "bottom_dim=open_dim".
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TekctoBbin Pann MNapameTpos

Copepxunmoe guanorosoro okHa IMM ynpaBsngaetca dannom, rmdt_imm_params.txt. OH
HaxoauTcs B kaTtanore <installation_dir> /text/mold_data. 3ToT cann cogepxut onncaHns
mogenewn IMM n nx napameTpsbl. [JaHHbIE B 3TOM (haline opraHn3oBaHbl B Mogernb cbopku. To
€CTb MMEeeTCH BXOXOEHMEe AN KaXaon Mmodenu, KoTopas Bbl3blBaeTCsl, UCNONb3ys 3TO
ANarnoroBoe OKHO.

Y6eauntech, YTO nepsasi ctpoka onvcanms IMM HasbiBaeTcss ASSEMBLY, ¢ umeHem channa
cbopkn Pro/ENGINEER, npeacraenstowero IMM. Yb6eauTtech, 4To cnegyrowas cTpoka
HasbiBaeTcs NAME, ¢ nmeHeMm, nepeyncrieHHsIM B AnanorosoM okHe. Ecnv IMM — B3aTO 13
Tabnuubl cemencTBa, A4o00aBbTE AOMONMHUTENBHYIO CTPOKY ¢ Ha3BaHmeM FT_INSTANCE,
CTOSILLYIO 32 UMeHeM BxoXaeHus. [pu cozgaHmmn 3anncu Ans BXOXOeHUS poAUTENbCKON Moaenu,
npuceonite ASSEMBLY HasBaHne poanTenbckon COOpKN.

O6patute BHuMaHue: NAME fomkHO SBNSATbCA UMEHEM, KOTOPOE AOMKHO NOSBUTLCS B
ONanoroBOM OKHe.

YctaHoBka ®PunbTpoB IMM ana KomnnekcHoro Noucka

MexaHusmoB

1. B ananorosom okHe IMM Selection, wenkHute no More.

2. Bblbepute napameTp, ornepaTop 1 3HaYeHMe B MEHIO OMNUUIA.
3. WenkHute no Add/Change.

B cnuvcke BbipaxeHUi NOSBNAETCS BblpaXeHue.

4. lllenkHuTe no BbIGpaHHOMY BbIP&XEHMIO.

5. WenkHnTE NO MEHI0 ONUMIN ONA N3SMEHEHMWS BbIPAXKEHUS.

6. WenkHute no Add/Change.

7. BbibepuTe BbipaxeHue Ana pasMeLleHns MeHio BbiGopa napameTpa, onepaTtopa 1 3HauyeHus ¢
3HaAYEHUSAMU BbIBPAHHOIO BbIPaXKEHUS.

8. WenkHute no Add/Change.
9. [INst NpUHATMA n3meHeHus, wenkHute no Close.

10. Ecnu TpebyeTcs OTMEHUTL M3MEHEHNS, LLENKHUTE No Remove ans yaaneHus sanvicu B
CM1CKe BblpayKeHusl.

NUHdopmaumna no KomnoHoBke JlntenHon ®opmbl

B Mold Layout moxxHO nony4ntb nHpopmaumio no KomrnoHoske JlutenHon popmbl, UCNOrb3yA
HOBYIO KHOMKY MHpopmauun no KomnoHoske JlutenHomn dopmel. OHa nosiBnseTcs B
BblnagatoLem meHto Info Hag MeHIo NukTOrpamMm. 3Ta KHOMKa AOCTYMNHa TONbKO B @KTUBHOM
pexume Mold Layout.

O6patuTte BHMMaHue: B Pro/MOLDESIGN, nonb3oBaTtens MOXET NOMAy4nTb MHPOPMaLMIO No
KomnoHoske JlutenHon popmel ncnonssys Info > Mold.

OKHO UHbopMaLMK No NUTENHOW POPME COAEPXKUT CcrneayoLme pa3gens:

e Cavity Layout
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Pasgen KOMNOHOBKM MONOCTM COAEPXKUT NepeveHb MHOpMaL MK, CBSA3aHHbIN C TEKYLLEN
onpeaeneHHon KOMMOHOBKOW NOSIOCTH.

¢ Injection Machine

Pasgen MexaHuamoB BI'IprCKa COAEePXNUT CNNUCOK NapaMeTpoB AJ1A4 TeKyllero onpeanerneHHoro
MeXaHn3mMa BrpbICKa.

* Mold Base

OcHoBaHMe NUTENHOM hOPMbI COOEPXKUT CMUCOK NapaMeTpPOoB A1 TEKYLLEro onpeaeneHHoro
OCHOBaHus nuTenHon popmbl. OH Takke CoOepXXUT pacvyeTHOe 3HayYeHne NOMHON BbICOThI
OCHOBaHus NMTenHON hopmbl. 34ecb cogepXKaTcs 3HaYeHMs HyNeBon TOYKN CUCTEMbI KOOpAMHAT
OCHOBaHWA NUTENHON OPMbI 1 BpaLLEHNs1 OCHOBAHUS NUTENHOW hOpMbI.

*  Runner, Waterline and EJ Pin Hole

ChyY pasgenbl coaepXxart Mchopmau,mo Nno CTaHAAPTHbIM 3JIEMEHTaM ANA KaXxXaoro tmna.

KomnoHoBka CcbinoyHon [letanu

KomnoHoBka CcbinoyHon geTtanu obecnevmBaet BO3MOXHOCTb pa3MeLLLEHMS CChIFIOYHON aeTanm
B MaccuBe B Npefenax KOHKPETHOM Moaenu nutenHon opmbl. MoxHO co3gaBaTb, 406aBNsTh,
yAanaTb U nepemMeLLaTtb CCbINTIoYHY0 AeTanb B KOMMNOHOBKE.

KomnoHoBka CchblnlovHOM geTanu JoCTynHa npu paboTte ¢ MoAenbio NIMTERHOM (POPMbI.

1. Boibepute Ref Part Layout 13 meHio MOLD MODEL. NMosBnseTca guanorosoe okHO Layout.

Ounanorosoe OkHo KomnoHoBku CcbinovyHou [detanu

Onanorosoe okHO Reference Part Layout Bbi3biBaeTcs yepes MOLD > Mold Model > RefPart
Layout > Create.

HyneBas To4ka CcbinoyHoun aetanu u KomnoHoBku CcbisToO4HOMN

Oetanu

Mpu paboTe ¢ KOMNOHOBKOW CCbINOYHOW AeTann, Heo6xoANMO ONpeaennTb HYNeBYy TOYKY ABYX
CUCTEeM KOOPAMHAT; O4HY HENOCPEACTBEHHO AN CChINIOYHOW AeTann 1 OgHY AN KOMMNOHOBKM
CCbINOYHON AeTanun. ATU CUCTEMbl KOOPAMHAT NO3BONAIT pa3MeLlaTb CCbINIOYHbIE AeTanu B
npegenax cbopku hopMbl.

Hayano koopauHaT cCbIToYHON AeTanu onpeaensieT OpUeHTauUuio CCbINTOYHON AeTanu B
npegenax KOMNOHoOBKKW. Hayano koopavHaT No yMOMnyaHuio - ogHa OT NepBON CUCTEMBI
KoopauMHaT B CCbINTOMHON geTanu.

Hauano KoopAuHAaT KOMMOHOBKU CCbIfIOYHOM getanu onpependet obLee MecTononoXeHne
KOMMOHOBKM CCbINNOYHOW AeTanu B c6opKe d)OprI. Mo>kHo nepeonpenenAaTb MeCTonosyioXXeHne
BCEN KOMMOHOBKM, nepeonpenendd 3ty CACTeMy KoopanHar.

MpaBuna PasmeweHunsn

PasmelleHne oToenbHOM CCbINTOYHOM AeTanu HeCKOSbKO pas3 B npeaenax KOMNOHOBKU
CCbIJTOYHOM AeTann HasblBaeTcs pasmMeLlleHnemMm KOMNOHOBKN.
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CyLLl,eCTByI'OT YeTblpe rpaesursia pa3dmew,eHus nnn BapmaHTa no3nMLnNoHNpoBaHnA CCbINTOYHON
aetanu B npegenax KOMMNOHOBKN. ,D,OCTyI'I K 3TUM npasunam pas3mMelleHnda ocylecTBiiaAeTcq
Yyepes3 gnanoroBoe OkKHoO Layout.

MpaBuno EanHcTBeHHocTH (Single Rule)

Mcnonbk3yinTe aTo NnpaBmno Angd pasMmeLLeHns Moaenu ¢ HynesbiMu "NpsMoyrosnbHbIMU"
pasMepamu 1 co3gaHus NycTon Tabnuubl Maccuea.

O6paTtuTe BHMMaHMe: Npu pasMeLLeHMN CCbINTIOYHOW AeTanun B cObopke nuTerHon opmel,
MCMNonb3ys Hayano KoopaMHaT CCbINIOYHOW AeTanu U KOMMOHOBKU, CUCTEMA CYMTAET 3TO
€OMHCTBEHHbIM NPaBuiioM pasmeLleHus. 3aTeM MOXHO nepeonpeaensiTe pasmeLleHme,
ncnone3ys amanorosoe okHo Layout.

MpaBuno MNMpamoyronbHuka (Rectangular Rule)

Vcnonb3yiTe 310 NpaBuiio AN pasmeLLeHUs CCbITOYHON AeTanu no NPSMOYrofbHON CXeMe.
Ykaxute criegyoLyo nHdopmaumio:

¢ Orientation (Opuentauns) — Constant (lMoctosiHHas), X-Symmetric (CummeTpryHO
oTHocuTenbHO X) un Y-Symmetric (CuMMeTpu4HO oTHOCUTENBLHO Y).

e Cavities (lMonoctn) — obLee KONMYECTBO pasMeLLEHHbIX CCbINTOYHbLIX AeTanen B
HanpasneHmax X n'Y.

¢ Increment ([NpupalleHue) — paccTosiHue Mexay pasmeLLleHHbIMU CCbINOYHbIMU AeTansamu B
HanpasneHmax X n'Y.

MpaBuno OkpyxHoctu (Circular Rule)

Vicnonb3yinTe 3TO NpaBusio Ansa pasMeLLeHns CCbifIoYHOM AeTanu no KpyroBom cxeme. YKaxuTe
crnegyoLlyo nHopmaLmio:

e Orientation (OpueHnTauna) — Constant (IMoctosiHHas) unm Radial (PagmuanbHas).

e Cavities (lMonoctn) — obLLee KONMYECTBO CCbINIOYHbIX AeTanen.

* Radius (Pagunyc) — pagnyc KpyroBon KOMMOHOBKU.

e Start Angle (HauyanbHbI yron) — yrnosas KoopanHaTta nepBou CCbINOYHON AeTanu.

e Increment (lMpupalieHne) — yrnoBoe paccTostHue Mexay CCbIfIOYHbIMU OeTansiMu.

MpaBuno NepemeHHown (Variable Rule)

Wcnonb3yiiTe 3To NpaBunio Ansa pasMeLleHnst CCbiNoYHO AeTanu B COOTBETCTBUM C
nonb3oBaTenbckol Tabnuuen Mmaccuea. MoxHO ykasaTb NoGYyio criedytoLLyo MHopMaLuio:

¢ Orientation (Opuentauns) —Constant (lMoctosiHHasa) Radial (PaguanbHas), X-Symmetric
(CummeTpuryHO oTHOCKTENBHO X) unu Y-Symmetric (CMMMeTpU4HO OTHOCUTENBHO Y).

e Cavities (Monoctn) — 06Llee KONNYECTBO CCLINTIOYHbIX AeTanen nnm obuiee KONMYecTBo
CChINTOYHbIX AeTanen B HanpasfieHnax X n'Y.

¢ Radius (Pagunyc) — pagmyc Kpyroson KOMMNOHOBKM.

»  Start Angle (Ha4anbHbI yron) — yrnosas koopavHaTa NepBON CCbINIOYHONM AeTanu B
KpyroBon KOMMOHOBKE.

-34-



Pro/ENGINEER 20002 Konucmpyupoeanue Jlumeiinvix u Ilpecc-gpopm

* Increment (MpupalleHre) — yrioBoe paccTosiHUE MeXay CCbITOYHbIMY AeTansaMu Unm
paccTosiHME MEXAY CCbINOYHLIMU AeTansMu B HanpaBneHnax X n'Y.

MO>XHO M3MEHSATb pa3mepsbl KaXK[OW CCbIfIO4HONM aetanu HenocpeacTBeHHO B AManoroBoM OKHe
unu 0obaensaTh, yOoanAaTb Unn 3aMeHATb ntobble oTAenbHblE MOAENU (3a NCKIo4YeHnem
Ha4yalribHOro KOMNOHeEHTa MaCCI/IBa).

MpumeyaHus:

- Wcnonb3ynte meHto File B ananorosom okHe Layout onga coxpaHeHusa nnu Bbi3oBa npasuna
nepeMeHHOro pasmeLleHns B hanne nnm Ha gUcCk.

- MoXHO KonupoBaThk npaswuna KOMMNOHOBKM CCbINOYHON AeTanu Ans co3aaHus GubnmoTtex
Nonb3oBaTeNbCKUX NPaBUNO pasMeLLieHNs.

Co3aaHue KomnoHoBku Npocton CcbinovyHoun fetanu

3agava cocTouT B CO30aHUN NUTENHOM hOPMbI, KOTOpas MPOM3BOAUT LLECTb AeTanen B
NPSMOYroNbHOMN KOMMOHOBKE.

1. Boibepute File > Open > Manufacturing > Mold aonsi cosgaHua HoBow Mogenu NMTeRHoN
dopmbl.

2. Bbibepute MOLD > Mold Model > RefPart Layout > Create. OTkpbiBaeTcsa agnanoroBoe okHO
Layout ans ccoeinoyHom getanu.

3. BeibepuTe ccbinovHyto getans.

4. Yxaxute Havano koopauHaT CebinoyHon Mogenu (Reference Model) n KomnoHoBku
CcobinoyHon Jetanu (RefPart Layout).

5. Beibepute gns komnoHoBku (Rectangular) u Constant B kauecTBe opueHTauum.
6. Pagom ¢ Cavity, yctaHoBUTe 3HayeHne X B 2, a 3Ha4yeHue Y B 3.
7. Pagom c Increment, yctaHoBuTe 3HadveHne X B 10, a 3HaveHune Y B 20.

8. WenkHute no Preview ans NnpoBepku 3Ha4YeHnn npupawerms. NameHnte 3HadeHus npu
HeobXxoanMOCTW.

9. WenkHute no OK.
10. Cobepwute unu cosgamnTe 3aroToBKY.
11. Co3fganTe NOBEPXHOCTL pasbema.

12. Pasgenute 3aroToBKy No NOBepXHOCTU padbeMa — cospanite o6bembl pasgeneHna
cepaueBnHbI U NONOCTW.

13. N3BnekuTe 06beMbl — cO3aalTe BCTaBKM CEPALIEBMHbBI 1 MOMOCTMW.

MeTtoauka: CospaHmne Cucremol KoopamHar CcoinoyHou [letanu

no Xoay MNMoctpoeHusn

Wcnonbsyinte ananorosoe okHo Ref Model Orientation ans cosgaHus cuctemsl kKoopavHar,
onpeaensoLe OpMeHTaLUmMIo CCbINMOYHOW Modenu.

Haxopgsce ¢ cbopke cdopmel, Boibepute MOLD > Mold Model > RefPart Layout > Create.
MosiBnsietcs amanorosoe okHO Layout. BeibepuTte Reference Model Origin 13 gnanorosoro
okHa Layout; 3atem BbiGepute GET CSYS TYPE > Dynamic. lNosiButca gnanorosoe okHo Ref
Model Orientation.
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OTOT AManoroBoe OKHO COAEPXUT CrieaytoLine aremMeHTbl.

e Projected Area — kaxabiin pa3 npu wenyke Update otobpakaeT npoeumpoBaHHyto 06nacTb
TEKYLLEN OpUEHTaLMM.

* Draft Check — BBOAWT YKINOH 1 0TOGpaxaeT TOHUPOBAHHYIO CCbINIOYHYIO MOAErb Ha
OCHOBaHWW BBeeHHOro yrna npu wendyke no Shade.

06paTMTe BHUMaHue: LWEeNIKHUTE no Repaint OnAa yoaneHna TOHMpoBaHuA.

« Bounding Box — aTa uHopmauums otobpaxkaeTcs npy MaHUMynauMm ¢ Ha4anomM KoopauHat
(CSYS) Ref Model 1 npeactaBnsieT MakcumarbHble pasmepbl CCbiniodHoM Mogenn. MoxHO
pasmellaTb CCbINMOYHYIO MOAEMb NO MNOCKOCTU pasbema Urnv B HanpasneHnn BbiTankMuBaHus
nyTemM U3MEeHeHNs opueHTauun orpaHmymnBatoLLero npsaMoyroneHuka (Bounding Box).

« Coordinate System Move/Orient — onpefensieT nonoxeHune ccoinovHon mogenuv 8 IMM

HoBas cuctema KoopaMHaT CO30aeTCsA CO CMEeLLEHNEM OT paHee OnpeaerieHHON HyrNeBo TOUKM,
WM OT CUCTEMbI KOOPAMHAT MO YMOMYaHMIo. VICronb3yinTe AnManoroBoe OKHO A onpeaeneHms
BPALLIEHUS 1 MEPEHOCa CO CMELLEHNEM.

MOXHO BbIUMCNSATL NPOELMpYEMY0 061acTb U NPOBEPSITh YKMOHbI COFMAacHO OpueHTauum
TeKyLlen cucteMbl koopauHat. OrpaHnunBaroLLmiA NPSIMOYroSNbHUK CCbINTOYHOM AeTanu
AMHaMMU4Yeckn 0GHOBMNAETCS COrMacHO OpUEHTaLMM TEKYLLEH CUCTEMbI KOOPAMHAT.
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NMpoBepka Monenu JiutemHou nnu lNpecc-

cbopmMbl

NMpoBepka Moaenu JlutenHoun unu lNpecc-hopmbl

NMpoBepka YkrnoHa

WNcnonbayiTe, nposepky yknoHa (draft checking), 4Tobbl onpegenutb, UMEET N AeTarb
COOTBETCTBYIOLLME YITibl YKIIOHA, NO3BOMSIOWME OTNNBKE CBOBOAHO yAanaTbCs U3 OOpMbl.

MpoBepka yknoHa ocHoBaHa Ha NOSb30BaTENbCKOM Yrie YKINOoHa W HarpasieHuUU 8bimasnkugaHusi
(HanpaBneHue, B KOTOPOM OTKPbIBAETCA NUTENHAs unn npecc-gopma). [ins nposepku, cnegyet
N M3MEHSITb YKITOH MOBEPXHOCTU BbIOpaHHOW AeTanu, cuctema npoBepsieT yron Mexay
HOpMansMm K NOBEPXHOCTSIM AeTanu 1 HanpaBrneHneM BbiTankuBaHus. Yron OrmKeH ObiTb B
npegenax 90° nnoc / MUHYC YKIOH.

Ecnu npoBepka yKkrnoHa npov3BoanTcs Ha OHON CTOPOHE, TO NMOBEPXHOCTU, UMEIOLLME
[OCTaTO4YHbI YKIIOH, OTOGpaatoTcs NypnypHbIM LBeTOM. Ecnv npoBepka yknoHa npoussoamTcs
c 06enx CTOpoH, Torga ofHa CTOpoHa oTobpaxaeTcs NypnypHLIM LIBETOM, a Apyrasi CTOpoHa
(cTopoHa, NPOTMBOMOSIOXHAs HaNpaBeHNIo BbITankueaHus) oToGpaxaeTcsl CUHUM LiBETOM.
MoBepxHOCTU, KOTOPble TPEBYIOT YKINoHa, 0TOGPaKaloTCA B AManasoHe LBETOB, YKa3blBatoLLmMX,
HaCKOIbKO OHU OTKIMOHSATCS OT TpeGyemMoro yKkrioHa.

KomaHnpga Draft Check goctynHa ns meHto MOLD CHECK unu CAST CHECK.

OnpepgeneHue OnTumanbHoro HanpasneHua BbiTankuBaHus

HanpaBneHMe BblTallkknuBaHuna nAa npoBepKU YKIOHa onpenendeTca BbI60pOM KPOMKW Moaenu,
OCW 1IN rpaHn.

CnepyeT co3gaTb OMOPHYO NOCKOCTb C YrNOBOW CChINKOW AN UCMOMNb30BaHUS B YCTaHOBKE
HanpasreHuns BbITankMBaHWS AN NPOBEPKM YKIMOHA. 3aTeM, MOXHO U3MEHUTb YITIOBYIO CChISIKY U
MOBTOPWTL NMPOBEPKY YKIOHA, NOKa He AOCTUrHeTe ONTUMAaribHOrO HanpaBfeHNs BbiTankuBaHus.
OnTvmanbHOe HanpaBneHne BbiTanknBaHWs cYUTaeTCa AOCTUIHYTbIM, KOrga npoBepka ykrnoHa
bornbLlue He ykasbiBaeT Ha HeobxoaMMOCTb JobaBneHms (Mnu ykasbiBaeT Ha He06X0AMMOCTb
HEe3Ha4YMTEeNbHOro YKIOHa) K NOBEPXHOCTAM MOAENn Ansd 6ecnpensaTCTBEHHOro BbiTankuBaHUs
OTNNBKW U3 3aroToBKWN nnu maTtpuubl. MIHorga, Ans CRoXHbIX MMTENHBIX POPM MM OTAMBOK
HeobX0AMMO UCMNOMb30BaTb HECKOMLKO HanpaBfeHN BbITankuBaHus.

BbinonHeHue NpoBepku YKnoHa

HDOBepKa KOPPEKTHOCTU OTIIMBKK NO3BOJIAET 6eCFIpeFIﬂTCTBeHHOFO BblTallkKnBatb pe3yribTaTbl
JINTbA.

1. Boibepute, MOLD (CAST) > Mold Model (Cast Model) > Mold Check (Cast Check) > Draft
Check. NMosensieTca meHto SETUP DFT CK.
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2. MoaTteepauTte Unv N3MeHUTe criegylolme 3HaYeHus:

— Pull Dir — ycTaHaBnuBaeT HanpaeBneHve BbiTankmaHus. o ymonyaHuio, aTa onuus
BKIOYEHa.

- Draft Angle — ycTraHaBnuBaeT BenuunHy ykrnoHa. o ymonyaHuio, 3Ta onums BKNOYEHa.
— Both Sides — HaknagbiBaeT yknoH Ha 06e CTOPOHbI NIMHMM pa3bema.
— One Side - HaknaablBaeT YKNOH Ha OfHY CTOPOHY NHUK pasbema.

- Full Color — oto6paxaeT pe3ynbTaThl NPOBEPKU YKIMOHA, UCMONb3Yys MOSHYHO LBETOBYHO
rammy.

— Three Color - oToGpaxaeT pe3ynbTaTbl MPOBEPKM YKIOHA, UCMONb3ysa TPy LBeTa:
NypPNypPHbIA, XXEeNTbIN 1 ronyooi. MypnypHbI LUBET 0603HaYaeT 061acTu ¢ NONOXUTENbHBIM
3Ha4eHMeM 1 bonbwmm yknoHom (8o 90°). Nonybon uBeT ob6o3HavaeT obnactu ¢
oTpuuaTeNbHbIM 3Ha4YeHMEM U HEBONbLLMM YKNoHOM (4o -90°). XXenTbin uBeT 0603Ha4aeT
ocTasnbHble obnacTu.

3. Boibepute Done gns Havyana NpoBEPKM YKITOHA.

4. OnpepenuTte HanpaBneHWe BbiTankMBaHUS (OPYrMMI CIOBaMK, HanpasBrieHe OTKPbITUS
nUTenHo unu npecc-opMbl) BelIGMpas rpaHb, ONOPHYH NIIOCKOCTb, KPUBYHO, KPOMKY, OCb UIN
cucTeMy KoopauHar.

5. Buibepute Flip nnn Okay B OTBET Ha ykazaHHOE HanpaBrieHue.
6. BBegute yKroH.

7. Ykaxute geTarnb Unm noBepXHOCTb AN BbINOMHEHUS NPOBEPKN yKIoHa. BeibepuTte ogHy 13
cnegyrowmnx komang B meHio DRFT DISP:

- Part - YKaXute getalnb AnA BbIMOJIHEHNA NPOBEPKU YKITOHA.

Surface - ykaxxuTe NOBEPXHOCTb A1 BbINOMHEHWSI MPOBEPKU YKIOHA.
— Volume - ykaxxute nuTenHyo nnu npecc-popmy A BbINOSTHEHWUSI MPOBEPKM YKITOHA.
8. Bbibepute Done.

O6nacTn, nmetoLme 4OCTaTOYHbIN YKINOH, 0ToBpaxatoTcsa NypnypHbIM Un ronybbiM LIBETOM.
O6nacTu, TpebytoLime 4ONONMHUTENBHOrO YKNOHAa, oTobpaxatTca ApyrumMun LBeTamm, B
3aBMCUMOCTM OT TOr0, HACKOSbKO OHM OTKIOHSOTCS OT Tpebyemoro yknoHa. OkHo Color Range
oTOOpaxaeT 3HauYeHus1, CBSI3aHHbIE C KaXAbIM LIBETOM.

dii e

HenTeiM

Bect cnexTp

MonyGon
MypnypHLIA

Omob6paxeHue lMpoeepku YKoHa

9. MNocne 3aBepLUeHNs MPOBEPKN YKITOHA, MOXHO MUCMOMb30BaTh CreaytoLiMe KoMaHabl B MEHIO
DRFT DISP:
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- Part, Surface unu Volume - gnsa ykasaHusi opyron getanu, NoBEpXHOCTU N obbema Ans
KOTOPbIX BbINOJSIHSAETCHA NPOBEPKa YKIOHA.

- Setup Dft Ck — onsa ykasaHusa gpyroro HanpasfeHus BblTankMBaHWs NN BENUYUHBI YKINOHa
npu NpoBepKe YKIoHa.

10. Boibepute Done/Return.

MeHio ana lNpoBepku TonWKUHBI

[nsi npoBepku, UMeET N yKkasaHHas obnactb mogenu JluteriHon nnum Mpecc-hopMbl TOMLLUHY,
KoTopas ABnsieTcs 6onblle UM MeHbLUe Yka3aHHOW MakCMMarbHOro UM MUHUMAarbHOro
3HayeHus, BoibepuTe Thickness Ck n3 meHio MOLD CHECK unn CAST CHECK. Obnactb
npoBepsieTcs No Nonepe4YHoMy cedeHmio. Ecnmn obnacTb Tornue MakcumMansHO JONYyCTUMOMN
TOJLLMHbI, OHa OTOOpaXaeTcs C KpacHOW LUTPUXOBKOW. Ecnmn obnacTb TOHbLUE MUHUMAINBHO
AONYCTUMOW TOMLWUHBI, OHa OTOOpaXaeTcsi C ronyoow LUTPUXOBKOMN.

Bbibepute Thickness Ck 13 meHio MOLD CHECK nnn CAST CHECK. NMosiBnsieTcs MeHto
SETUP THK CK co crnegyloLumm KomaHgaamu:

e Part — BoiDepuTe getanb ans NnpoBEpPKM TONLUHBI.
e Sel Plane - BbibepuTe 0f4HY UNKU HECKOSBKO MIIOCKOCTEN ANS MPOBEPKN TONLLMHbI.

¢ Make Slices — onpegenseT cpe3 ons NpoBEPKN TOMNLWMHBIL. Acnonb3oBaHMe cpe3os
NoO3BOMSET BbIMOMHATbL MPOBEPKY TONLWMUHBI 6onblumx obrnacten mogenu, paspesast nx
HECKONbKMMM NIiockocTaMM (cpesbl (slices)), pasgeneHHbIX Mexay cobor pacCTOAHUAMM
(cmeweHne (offset)).

- Start Point — ykaxxnTe HayanbHyl0 TOUKY ONS onpedeneHns cpesa.
— End Point - ykaxute koHe4Hy0 TOUKY Ans onpeaeneHns cpesa.

— Slice Dir — yka3biBaeT HanpaBneHne co3gaHns Cpesos.

- Slice Offset — yka3biBaeT uHTEpBan Mexay cpesamu.

Mo 3aBepLUEeHMM NPOBEPKN TOMLWUHBI 1 OTOBPaXeHUn pesynbLTaToB, NosSBNSeTCS MeHo THICK
DISP co cnefyoLwmnmM KoMaHgamMu:

e Setup Thk Ck - Bo3BpaluaeT B MeHtio SETUP THK CK. Bbibepnte Done 13 meHio SETUP THK
CK ans BospaTa B MmeHio THICK DISP.

. Info — 0T06pa>i<aeT Mchopmau,mo O TOM, KaKme cpe3bl NnpeBbllakT UM He COOTBETCTBYHOT
MakcnManbHbIM U MUHUMaAlbHbIM 3HA4YEeHUAM.

¢ Next — oTobpaxaeT cneayloLlee nonepeyHoe ceveHume.

e Previous - oTobpaxaeT npeapigyLiee nonepevyHoe ceveHue.

* Go To — oTtobpaxaeT cpe3 No ykasaHHOMY HOMEPY.

e All — oTobpaxaeT Bce creHepupoBaHHbIE MONEPEYHbIE CEYEHMS.

e Clear — ygansieT usobpaxeHusi BCex NonepeyHbIX CeYEHUMN.
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BbinonHeHue NpoBepku ToNwWmHLI

1. Boibepute MOLD (CAST) > Mold Model (Cast Model) > Mold Check (Cast Check) >
Thickness Ck > Sel Plane.

2. Bulbepute ogHy unv 6onee nnockocTen AN BbINOMHEHNS NPOBEPKU TOMLWMHDI.
3. Beibepute MaxThickness n-nnu MinThickness onsa BBoga 3HayeHWIn NPOBEPKW.

4. MNpw BbIGOPE ONOPHOM NMOCKOCTU A5 NPOBEPKN TOMLLMHbBI, KOrda 3Ta onopHas NnocKoCTb
ABNSAETCHA KOMMOHEHTOM MaccuBa, nosaensieTcs MmeHio PLANE PAT ¢ komaHgamu Single n Pattern,
NpefoCTaBNAOWMMY BapyaHT BblOopa ApYrnx ONOpHbIX NIOCKOCTEN B MacCUBE.

5. Beibepute Done ns Hayana npoBepKM TOSMLWMHbI.
6. Bbibepute aeTanb ANS BbINONHEHUsI NPOBEPKU; AeTanb NoAcBe4YMBaeTCs.

7. BoibepuTte nnu cosgante ogHy unu 6onee onopHyo NAOCKOCTb, UCMOMNb3yeMbIe B MPOBEPKE
TONWMHbI 1 Bbibepute Done Plane no 3aBeplueHun.

8. Ecnun 6bino BbibpaHo MaxThickness, ykaxuTe 3Ha4YeHNE MakCUMarnbHO AOMYCTUMOM TOSLUMHbI
CTeHkn n Haxmnte ENTER.

Ecnu 6biro BeiopaHo MinThickness, ykaxuTe 3HayeHne MUHUMaIbHO AOMYCTUMON TOMNLWMHBI
CTeHkn n Haxmmnte ENTER.

9. OTObOpasnTcs NonepeyHoe ceveHre aeTany BAosb NepBoO BbiIGpaHHOM MNAOCKOCTH (CM.
MpoBepky TonwuHbl ¢ icnone3osaHneM Sel Plane ons npumepa) n noasnsieTcs meHio THICK
DISP. Bonee ToncTtble 06r1acTu Mogenu LUTPUXYOTCA KpacHbIM LIBETOM, a obnactu, rae TonwuHa
MOOENN MeHbLLE JOMYCTUMOro MUHUMYMA - LUTPUXYHOTCSH CUHMM.

10. Ecnu 6bino BbibpaHo Gonee oAHOM NNOCKOCTU, MOXHO UCMOMb30BaTh NOGYI0 M3 CriedyoLmx
KoMaHg B MeHto THICK DISP:

— Next, Previous, Go To — nepeknio4aeT Mexay nornepedHbiMn CEHEHUAMMU.
— All — oToGpaxxaeT Bce nonepeyHble CeyYeHnst 3a pas.
- Clear — yoansieT nsobpaxeHust Bcex (Kpome TEKYLLEro) NONepeYHbIX CEYEHUNA.

11. BuibepuTe Info, 4tobbl oTo6pasnTe MHdopmaumoHHoe OkHO, oToGpakatoLlee cpesbl,
KOTOopble NnexaT 3a npegenamm MakcMarnbHOro / MMHUManbHOro 3Ha4YeHui, obnacTu, KoTopble
HapywarT 3Ha4yeHund, HeCoOOTBETCTBYHOLWMNE NIOCKOCTb U 3HA4YeHUne.

——

-

! QENacT, rog CeMEHWE BblXOAMT 338
N i AMANa30H MaKCUMANEHOR TONLWWMHEI,
LUTPUXYETCA KPECHEIM LIBETOM

=t
I
i’

CeqeHve MOJENK CO WTPMXOBKOR
WENTOro LgeTa

lpoeepka TonuwiuHbl ¢ Ucnonb3oeaHuem Onuuu Sel Plane
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Bbiuncnenue Nnowaau NosepxHoctu NMNonoctu

[nsa npaBUnNbHOro pacyeTa Cusbl NpKaTUs, NOTPEOHON ANA YAEPKMBAHUSA NUTEAHON UITM Npecc-
opMbI 3aKpbITLIMK B Npouecce paboTbl, He06X0ANMO BblMUCTIEHME NOMHON Nnowaan
NOBEPXHOCTU SIMTENHOW NN Npecc-popMbI.

1. Boibepute, MOLD (CAST) > Mold Model (Cast Model) > Mold Check (Cast Check) > Proj.
Area Ck. Nosensetca meHio GEN SEL DIR ¢ komaHgamu Plane, Crv/IEdge/Axis, Csys n Quit.

2. BbiGepute NpUMUTUB, NEpPreHaVKYNAPHbIA HanpaBneHuo npoekumn. Cuctema BbluMcnAET
npoeuupyemMyto 06nacTb CCbINOYHO AeTanu (eid) Ans Modenu u oTobpaxaeT pesynbTaT B
KOMaHHOW CTpoKe B KBagpaTHbIX eAnMHMLaX.

BbinonHeHue MNpoBepku TonwuHbl ¢ CozgaHnem CpesoB

3. Boibepute, MOLD (CAST) > Mold Model (Cast Model) > Mold Check (Cast Check) >
Thickness Ck > Make Slices.

CtaHoBATCHA AOCTYNHBIMKU 1 aBTOMaTu4ecku nomevatotrcsa Start Point, End Point, Slice Dir 1
Slice Offset.

4. Boibepute MaxThickness n-unu MinThickness.

5. Boibepute Done gnis 3anycka npoBEpPKM TOSLLMHBI.

6. Bbibepute getanb ANng BbINONHEHUst NpoBepku. [leTanb noacsevmBaeTcs.

7. Ha getanu BbibeprTe HayanbHy M KOHEYHYIO TOYKM AN 3a4aHus NepBOro cpesa.

JInHuA, onpeperneHHaa aTuMmn gByMma To4KamMum 6y,qu npoeunpoBaTbCA Ha getanb And
onpeaeneHna niocKoCcTy, I/ICI'IOJ'Ib3yeMOl7| B Ka4yeCTBe NepBOro cpesa B npoeepke TOJNIWUHbI.

BuibpadHan NnockocTs, K KOTOPO 3Ta cTpenka yKaslolBaeT Hanpasnaxne
CO3faBaEMBbIA CPE3 - NEpNEHANKYNADEH CO3AEHWA CRe3a

Bropas Touxa, esGpadHan
ANA orpegensHia cpeaa

TNHMA, ONPSAENeHHaR YEE3aHHBIMA TOMKaMA
W CAPOSLMPOBAHHER HA BCK MOAEMs ANA
ONpeneneHla Nepeoro cpesa

Mepean TouKa, eebpanHan
ANA ONpeenaHna cpesa

OnpedeneHue lMepeozo Cpe3a dns lNMposepku TonuwjuHb!

MosiBnaetca meHo GEN SEL DIR ¢ komaHgamu Plane, Crv/Edge/Axis, Csys n Quit..
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8. BbibepuTe NpMMUTUB, K KOTOPOMY HanpaBreHne co3aaHusl NacTVHbl SBSETCH HOPMarbHbIM.
MosiBrisieTcs CTpernka ¢ Hayariom Ha BelGpaHHOM NPUMKTHBE.

9. Buibepute Flip nnn Okay anst 0603Ha4eHns HanpaBrieHUs NPOBEPKM TOJLUHBI, KOTOpOe
AIBMSIeTCS HanpaBneHMeM co3faHus cpesa.

10. Ha 3anpoc ykaxuTte 3HauyeHue cMmelLLeHuns (MHTepBan) Mexay cpesamu n Haxmute ENTER.

11. Ha 3anpoc BBeguTe 3HaveHne MakCMMarnbHO AONYCTUMON TOMLMHbLI CTEHKU U HaXMUTe
ENTER.

12. Ha 3anpoc BBeanTe 3Hav4eHne MMHMmMaribHoO Ll,OﬂyCTI/IMOIZ TONLWMWHbI CTEHKN N HAXXMUTE
ENTER.

Cuctema cospaeT psag nonepeyHbiX CeYEeHUN, OTAENEHHbIX APYr OT Apyra Ha BENUYMHY
CMeLLleHMs cpesa (CM. CrieayoLmii PUCYHOK B Ka4ecTBe NpMMepa nnactuHbl). Takke nosBnsaeTcst
mMeHto THICK DISP. O6nacti mogenu, KOTopble sIBMSIOTCS TOJLLE AOMYCTUMOro MakCcumMyma,
LUTPUXYIOTCS KpacHbIM LIBETOM, @ obriacTu, rge TONWmnHa MOgenNu - MeHbLUE A0MYyCTUMOrO
MWHUMYMa, LUTPUXYIOTCA CUHUM LBETOM.

13. Kak TonbKko nosiBnsieTcsi NonepeyHoe ceyveHne, MOXXHO UCMNonb3oBaTh Nobyo N3 cnegyowmnx
komaHg B meHto THICK DISP:

- Next, Previous — nepekntovaet Mexay nonepeyHbIMn Ce4HeHNSIMM.
— All — oTobpaxaeT BCce nonepeyHble Ce4YeHnst 3a pas.
- Clear — ygansieT nsobpaxeHus Bcex (Kpome TeKyLLEero) NonepeyHbiX CeYeHnN.

- Info — nokasbiBaeT NHdopmaunoHHoe OkHo, oTobpaxkatoLiee cpesbl, KOTOpble nexar 3a
npegenamMmm MakCMManbHOro / MMHMMarbHOro 3Ha4YeHun, 06racTu, KOTopble HapyLwatT
3Ha4YeHWs1, HECOOTBETCTBYIOLLME HOMEP CPe3a, BENMMUMHY OTCTyMNa U 3HaYeHe.

OGnacTi Nnonepea4Hor
CEYEHWS, KOTOPLIE Mpe-

2 BILUIOT MAKCHMEanbHYIO
MNonepeqHos CEHEHWE MORENH, K

I TOMLLWMHY, - JELLTPUXOEaHEI
SAWTOMXOEaHHOE MEnTeiM LBeToM KPACHEIM LIBETOM

O e e S psHEI

i

0/

lMepebiti Cpes dns lNMpoeepku TonuwuHb!
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Ouuctka MNMocne NMpoBepku Moaenu

CcbinoyHas mogenb, 3aroToBka UM matpuvua, U Aetanu, UCrnonb3yeMble B Ka4eCTBe KpenseHui
MOTYT YNpaBnATbCS Kak nobasi Apyrasi AeTanb: UX 3f1IEMEHTbl MOTyT OblTb U3MEHEHDI,
nepeonpegenexsl, nogaenexsl n T.4. Ons atoro Beibepute Modify B meHio MOLD unu CAST u,
3aTeM, UCMONb3ynTe criefylme KOMaHabl:

e Mod Part — co3paeT, ygansiet, nogaBnsieT afIieMeHTbl U U3MEHSAET pa3mepsl Nobor getanu B
cbopke NutenHo nnu MNpecc-hopmbl.

¢ Mod Ref - cosgaeT, ygansieT, nogaBnsieT SfieMeHTbl U U3MEHSIET pa3Mepbl Yka3aHHOM
CCbINTOYHON MOAENN.

e Mod Die BIk** - co3gaeT, yaansieT, nogaBnsaeT 3f1IeMeHTbl U U3BMEHSIET pa3Mepbl MaTpuLbl
(die block).

¢ Mod Work* - co3paeT, yaanseT, nofaBnseT afieMeHTbl 1 U3MEHSIET pa3Mepbl 3aroToBKU
(workpiece).

¢« Mod Assem - co3gaeT, yaansiet, NoAaBnsieT ArIeMeHTbl COOPKU N N3MEHSIET pa3mepbl
cbopku NuterHon nnm MNpecc-hopmbl.

¢ Mod Subasm - co3gaeT, yganser, nogaBnseT afieMeHTbl N0ACO0PKM N N3MEHSIET pasMepbl
cbopku NutenHom nnu Mpecc-hopmbl.

¢ Mod Dim — nsmeHsieT niobow 1 Bce pasmepsbl (aetanb, cOopka, pa3amepbl B 06bemMax
nuTenHon unun npecc-opmel 1 T.4.).

¢ Mod Pattern — nameHsiet onpegeneHne maccvsa.
* Mod Expld — nameHsiet paamepbl pasHeceHnsi COoOpKu.
« Edit Expld — HasHa4aeT HanpaBneHne n PaccTosiHME pas3HEeCEeHuUs.

¢ Done/Return — Bo3epalaetca B MeHto MOLD unu CAST.

PereHepauus B Pexxume JlutenHon nnu lNpecc-cpopmbli

N3meHeHWe BENUYMH pa3aMepoB UNN peaakTUpoBaHWe ypaBHEHMI TpebyeT pereHepauumn cbopku.
PereHepauunst getanu nepecymTbiBaeT reoMeTpuio getanu nocne nameHeHmin. Pro/ENGINEER
BbINOSHAET ObICTPYIO pereHepaumio TONbKO TEX ANIEMEHTOB, HA KOTOPbIE BIUSAIOT HEKOTOPbIE
JencTBUs.

PereHepauus gomkHa BbINOMHATLCA Koraa Obinv M3MeHeHbl pa3Mepbl AeTany unu
OTHOCUTESLHOE NOJIOXEHWE CChINTOYHOW MOAENN 1 3aroTOBKM UNn maTpuubl. Hanpumep, ecnm
3Ha4YeHus ycagku nocrie copkn 1 pasbemMa 3aroTOBKU UMM MaTpuLbl U3MEHSIIOTCS, CCbINTOYHas
Mogenb 06HOBNAETCS B COOTBETCTBMM C HOBLIMU pasMepamu, U NofnocTb B 3aroTOBKE UM
MaTpuue He COOTBETCTBYIOT HOBOW reOMETPUUN CChINTOYHOW AeTanu.

BbicTpas pereHepaums NpomMcxoauT Koraa:

*  3HauyeHus pa3mepoB ObInM N3MEHEHbI — AeTanb pereHepupyeTcsl, Ha4ynMHas ¢ NepBOro
W3MEHEHHOTO 3reMeHTa.

. Bbinu BocCTaHOBMNEHbI 3f1IEMEHTHI - AeTalb pereHepunpyeTtcd, Ha4nHaa ¢ nepBOro
BOCCTAHOBJ1EHHOIO 3fieMeHTa.

. OnemMeHTbl 6binu nepeonpenerneHol - Aetalnb pereHepupyeTtcd, Ha4nHada ¢ nepBoro
W3MEHEHHOro afieMeHTa.

1. Boibepute MOLD (CAST) > Regenerate.
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2. BbibepuTte pereHepupyemyto getans (1) B pexnme Coopku. Ecnv Hukakve getanu He 6yayT
BblOpaHbI, pereHepupyTCs TONBKO 3aBUCUMOCTM NMOMNOXEHUSA MEXAY MOAENbI0 NpoeKTa u
3aroToBKOW Unu maTpuLen.

YnpaBsneHue TouyHocTb0 Moaeneu

[1o nameHeHnss TO4HOCTN MOAENN HeobxoaMMo onpenennTb, TpeGyeTCﬂ i ncnonb3oBaTb
OTHOCUTENbHYIO UNKn a6COJ'II-OTHyI0 TOYHOCTb.

YTto6bl ncnonb3oBaTh abCOMOTHYIO TOYHOCTb, HEOOXOANMO YCTAaHOBUTL onuumto charina
koHdurypaumm "enable_absolute _accuracy" B yes. Kpome Toro, onuma canna KoHpurypaumm
"default_abs_accuracy" gomkHa GbITb yCTAHOBIEHA B 3HAYEHME MO YMOMYaHUIo 4151 abConoTHON
TOYHOCTU. 3aTeM, cMCTEMA BKITKOHAET 3TO 3HAYEHME MO yMOMN4YaHuo B 3anpoc npu Bbibope Enter
Value B meHio ABS ACCURACY.

1. Boibepute MOLD (CAST) > Set Up > Accuracy.
2. Boibepute Relative unun Absolute B meHio ACCURACY.

Mpu nepeom BbizoBe MeH0 ACCURACY ansa mogenwu, aktMBeH n noacesevvBaetcs Relative
(noTomy uTO MoAenb u3HavanbHo cos3aaetcda ¢ OTHocutensHou (Relative) TouHocTbI0). Mo3TOMY,
Npu BbI30BE MEHI0 aKTMBU3NPYETCH NocneaHuin BolopaHHbIA PEXUM.

3. BBegute HoBoe 3HaveHue To4HoCcTU U Haxxmute ENTER vnn Haxkmmute ESC, 4T00bI
NCMosib30BaTb 3HAYEHME NO YMOSYAHUIO.

MpumeyaHus:
- [pu Beibope Relative, ncxogHoe 3HayveHve npuHumaeTcs pasHoe 0.0012.

- Ecnu npu Bbibope Absolute npeabiayimm sHadeHvem 6bino Relative, 3HayeHem no
YMOIYaHuo CTaHOBUTCSA NNnn, ykasaHHoe ans “default_abs_accuracy”. (Ecnv 3HaveHune He
yKa3aHo 3anpoc oTobpaxkaeT TONbKO units B KBaApaTHbIX CKOOKax).

- Ecnu npu Beibope Absolute npegbigywinm sHayeHvem 6bino Absolute, 3HavyeHnem no
YMONYaHu1Io CTaHOBUTCA nnnn, 3anpoc units OTHOCUTCA K eAVHULAaM U3MepeHus getanu
(Hanpumep, inches).

4. MNpwu Boibope Absolute, BbibepuTte Select Part, 4ToObl Ha3HaYMTb 3Ha4YeHUe abCoNOTHOM
TOYHOCTW OT Apyron aetanu B ceccun. B atom cnyyae, nosisngetcs meHo IN SESSION
NAMELIST co cnvuckom getanen, HaxoAsLWmXcsa B HACTOALLMI MOMEHT B ceccun. BeibepuTte ogHy
13 HuX. Cncrtema coobLmT abComnTHYH TOYHOCTbL MOAENb U 3anNpOCUT NPUHATL ee.

5. Ecnun 6yp,eT BBELEHO HOBOE 3HA4YeHMEe TOYHOCTU, CUCTEMA COOBLUUT, YTO MOAENb AOMKHA
ObITb MNOJTHOCTLIO pereHepunpoBaHa 1 3anpocuT pa3peLlieHne Ha npogoinkeHune.

OTtHocutenbHo ToyHocTu Moaenen

KomaHga Accuracy U3amMeHsieT TOYHOCTb BbIYUCIIEHMI reoMeTpun. TOYHOCTb cOopku JTInTENHOM
unu lNMpecc-popMbl — OTHOCUTENBHA NO OTHOLLEHUIO K pa3mMepy pesyrnbTupytoLen JintenHon unm
Mpecc-gopmbl.

Wcnonb3syembit gnanasoH - ot 0.01 go 0.0001; 3HayeHue no ymonyaxuio - 0.0012. Onuwnsa canna
KoHdurypaumm "Accuracy_lower_bound" MOXeT BbIXOOUTb 3@ HUXKHIOK FPaHuULLy 3TOro
AvanasoHa. YKasaHHble 3Ha4YeHUs Anst HYWKHEN rpaHuLbl 4OIMKHbI 6b1Tb Mexay 1.0000e-6 n
1.0000e-4.

[Mpn yBENMYEHNN TOYHOCTU, BpEMS pereHepaumm Takke ysennumeaeTtcd. cnonb3ynte TOYHOCTb
no ymonyaHuto, noka He noTpebyeTcs ee ysenuyeHme. BoobLle, 3HayeHne TOYHOCTH
Heob6Xxo04MMO yCTaHaBMMBaTb MEHbLUE, YeM OTHOLLUEHUE AJTMHbI HAMMEHbLLEN KPOMKN MOLENM K
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ANvHe HanGorbLe CTOPOHbI BOOBpaxaeMoro nNpsiMoyrosibHVKa, OnMcaHHoro BoKpyr Mmogenu. Mo
BO3MOXXHOCTU, CTapaiTecb UCMOMNb30BaTk TOYHOCTb MO YMOSTYaHUIO.

B crneayowmx cuTyaumsx, MoxeT NoTpeGoBaTbCa M3MEeHUTb TOYHOCTb:
+ PaamelleHue Ha Mogenu arieMeHTa HeGombLINX pa3mMepoB.

« [lepeceyeHne (Npu CMSHAN UK BbIPE3E) ABYX MOLENEN, UMEIOLLMX AOCTAaTOYHO OOMbLUYO
pasHuuy B pasmepax. [Ansg AByx NpMMepHO OAMHAKOBbLIX MOAENeN TOYHOCTb AOJPKHA ObITh
OAMHAaKOBOW. [1Nsi 3TOro oLEeHUTE pasMep KaKAoN MOAENN N YMHOXbTE KaXKAbIN Ha ero
COOTBETCTBYIOLLYIO TOYHOCTb. ECcnin pesynbTat OygeT otnuyaTtbesl, BBeaUTe 3Ha4YeHne
TOYHOCTU, KOTOPOE NpMBEeAEeT K OANHAKOBOMY pe3yrnbraTty. CrnenyeT yBenuumMBaTb TOYHOCTb
nuTenHon dopmbl Ans 6onblon Mogenu, BBoAS HEOOMbLLOW AeCATUYHbBIA KOS MULNEHT.

Hanpumep, ecnu pasmep meHbllen mogenu - 100, n TouHoCTh - .01, NponsBegeHue aTnx
uncen 1. Ecnn pasmep 6onbluent mogenu - 1000, n TouHocTb - .01, NponsBeaeHne aTux
yncen - 10. 'ameHuTe To4HOCTb Gonbluen mogenu go .001 gns nonyyYeHus TOro xe
npounsBeneHus.

PaboTta ¢ AbcontotTHon u OTHoCcuTenNnbHOU TOYHOCTBLIO

OmHocumernbHas TOMHOCTb ONpeaensieTcs Kak 4ons camon ANVHHOW AuaroHanu
orpaHuymBaroLLLero Moaenbs NPAMoyronbHuKa (3HadyeHre no ymondanuio 0.0012).

Ab6conomHasi TOMHOCTb ynydllaeT COOTBETCTBME MOgeNen pa3nnyHbliX pasmepoB nnm
BbIMOSIHEHHBIX C Pa3NMYHON TOYHOCTLIO (Hanpumep, UMNOPTUPOBaHHbIE MOAENW, CO3aHHbIE B
apyron cucteme).

O6paTtuTte BHMMaHue: Bo n3bexaHne BO3MOXHbIX Npobnem npyn AobaBneHMn HOBbIX ANIEMEHTOB
K MOO€enu, pekoMeHyeTcs ycTaHaBNMBaTb abCOMOTHYIO TOYHOCTb AN CChINOYHbIX MOAEenew
nepen nobasneHnem ONOMHUTENBHBIX AeTanen K Moaenw.

ABconioTHas TOYHOCTL NoMnesHa nNpu:

*  KOMMPOBaHWUWM reoMeTpuu 13 ogHoW hopMbl B APYrylo NPy onepaumsax ¢ BHyTPEHHEN YacTbio
(core operations), Tuna Merge n Cutout.

e [lpoekTupoBaHun Mogernen ans o6paboTku 1 NMTENHbIX hopm.

*  CooTBeTCTBUSI TOYHOCTN MMMOPTUPOBAHHOW FrEOMETPUM MO OTHOLLEHWIO K KOHEYHOW MOZENMN.
TOYHOCTM HECKONbBKMX MOAENEN MOXHO NPMBECTU B COOTBETCTBUE ABYMS MYTAMM.

* [pncBOWTbL UM BCEM OAMHAKOBYIO abCOMIOTHYIO TOYHOCTb.

° HasHaunTb OOHY N3 HUX (nquue, Hal/IMeHbLIJYIO) B KayecTBe 6a30800 MOAENN U HA3HAYNTb ee
TOYHOCTb ApYyrumMm Moaensam.

UHdbopmaumna Mo Moagenu JllntenHon unu MNpecc-opmbl

PaboTta ¢ ®annamu

Mogenu nuternHom unm npecc-hopMbl COCTOSIT U3 HECKOSbKMX dhannoB. Tpebyemble danrnbi:
e KoHcTpykTuBHasa mogensb (nun) (Design model) - filename.prt;

e CcbinoyHasa mogens (nn) (Reference model) - filename.prt;

e 3arotoeka nnu matpuua (Workpiece or die block) - filename.prt;

e Cbopka nutenHon nnu npecc-cdopmsbl (Mold or die assembl) - name.asm;
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¢ KOHCTpYKTMBHbIV dhann NMTenHon nnu npecc-popmsl - name.mfg;
HeobsizaTenbHble daninbi:

e  WN3BneyeHHbI koMNOHEHT (Tbl) (Extracted component) - filename.prt;
e ®opmoeka unu otnueka (Molding or casting) - filename.prt;

Mpn co3gaHMm HOBOW MOAENUN UMK OTKPbLITUM CYLLECTBYIOLLIEN, cucTeMa oTobpaxaeT [lepeBo
Mopenu, koTopoe nokasbiBaeT dainbl B APeBOBUAHON CTPYKTYpE.

Mpu coxpaHeHnn mogenu, HoBble Bepcum dannos ".mfg", n ".asm" 3anuceiBalOTCA Ha AWUCK BHE
3aBMCUMOCTM OT HaNU4YnUs U3MEHEeHUn B Moaenu nutenHon dopmbl. COOTBETCTBYIOLLME (PansbI
Aetanu (ccblnovHast MoAenb, 3aroToBka 1 T.4.) COXPaHATCA TOSNbKO, €CN OHWU BbINv U3MEHEHBI.

Mpn ncnonesoBaHun komaHa MeHto File, yuntbiBanTe cnegyioulee:

e Save As — konupyeT dannel “.mfg” 1 “.asm”. MoxHo ykasaTb, TpebyeTcs nu co3gaBaTtb
konuu cannos getanen (kak ecnum 6bl konMpoBanacbh cbopka). MOXHO ykasaTb HOBblE MMeHa
Ansi getaneu; cbopka uMeeT TOXe UMS, YTO U MOAeNb HOBOW NMUTENHON pOpMbI.

¢ Rename — nepeumeHoBbIBaeT annbl “.mfg” 1 “.asm”. Ana nepenmeHoBaHusa danna “.mfg”
unn “.asm”:

a. BeizoBute mogens NutenHon unu MNpecc-dopmebl (".mfg" dainn) B ceccutio.
b. MepenmeHyinte cdann .mfg.

c. Nepenmenynte dann .asm.

d. Coxpanute dann .mfg Ha gnck.

+ Erase — npegocTtaBnseT CNMCOK OOBbEKTOB, KOTOPbIe ByayT cTepThl (kak u B pexnme CHopku).
OpHako, Tak kak nHgopmauusa Pro/MOLDESIGN u Pro/CASTING coxpaHseTcs, To Ansi
yoaneHust noboro obbema NMTENHON Unm npecc-popmel, CO34aHHbLIX B 3TON CECCUM,
HeobxoaMMO BbIOpaTb 3a20mosKy unu Mampuuy n cbopky. Ecnn kakon nmbo KOMMNOHEHT Obin
n3BMeYeH, Nx Takke Heobxoaumo BblbpaTh; nHave, MHpopmauusa no obvemy He byget
cTepTa.

BbizoB Heobxoaumon NHdopmaumn

Bbibepute Info n3 meHio Pro/ENGINEER ans otobpaxeHus cnucka onumin. OgHa 13 onuum —
Ha3BaHWe u3genusl, KOTopoe B HacTosllee BpeMsi obpabaTtbiBaetcs, nnoo Mold nnmn Cast.
Bbibepute Mold unu Cast ons otobpaxkeHnsi AManoroBoro OkHa, CoaepKallero HeCKobKo
BapuMaHTOB OTODOpaxeHums uHcpopmaumm.

«  BOM - oTobpaxaeT cnncok MaTtepuarnos Ans MOAENN NMUTENHON opMblI.

* Components — oTobGpaxaeT nmsi COopKM, KOTOPOW MPUHAONEXUT KaXKabli KOMMOHEHT, a
TakKke HoMep KOMMOHeHTa u ero uaeHtucdukatop (ID), nma getany n NOTOMKOB, €CNn
TaKoBble MMETCH.

* Split Volumes — nepeuncnset nmeHa Bcex o6beMoB, CO3aaHHbIX Npu pasgeneHun (split)
3arotoBku. MHdpopmauus BknoyaeT umsa obbema, CCbIfku, UCNONb30BaHHbIE AN ero
€03aaHus, ctatyc otobpaxkeHnsa oobema u ID ero anemeHToB.

¢ Created Volumes - nepeuncnsieT umeHa Bcex 06beMOB B 3aroTOBKe, CO34aHHOM Npu
3CKM3upoBaHumn unm cbopke. MHopmaums BKItovaeT nmsi 06beMa, CChISKY,
NCMNOMb30BaHHbIE AN ero Co34aHus, ctaTyc otobpaxeHus obvema u ID ero anemMeHToB.

¢ Parting Surf* - nokasbiBaeT nMs 1 cTaTyc oTobpakeHMs BCeX NOBEPXHOCTEN pasbema,
NPUCYTCTBYIOLLMX B MOAENWN NUTENHON POPMbI.
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Split — otobpaxaeT nHpopmaLmo N0 BCEM ANeMeHTaM pazbema, NpecTaBNeHHbIX B
mMogenu JlutenHon unm MNpecc-opmebl, BKOYas CCbINIOYHbIE 06beMbl, MOBEPXHOCTU
paszbema 1 UMs pe3yrnbTUPYHOLLNX OOBHLEKTOB.

Last Volume — oTobpaxaeT nocneaHuii co3aaHHbIN B cbopke 06beM, BKoYas nmst obbema,
CCbIJIKM, MCMOMb30BaHHbIE AN €ro Co3AaHus, cTaTyc ero otobpaxeHusa u ID ero aneMeHToB.

Screen — BbIBOAWT pe3yfbTaThl Ha 3KpaH.

File — coxpaHsieT pesynbTaThl B anne.

OTo6paHHas nHgopmauus otobpaxaetcs B IHdopmaumoHHoM OKHe nnmn coxpaHsieTcs B
dharnne, B 3aBUCMMOCTM OT BapuaHTa Bblbopa. MHdopmauns BOM oTtobpaxaeTcsi nepBoi, 3aTem
— MHbopMaLMsi NO KOMMOHEHTY, MHopMaLMs Mo ob6bemy, MHopMaLLMsi MO NOBEPXHOCTU
pasbema, U MHpopMaLWs NO ANIEMEHTaAM pa3fereHuns.
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Ucnonb3oBaHue dnemeHToB JInHuu YKNoHa

dnemeHTb! JIuHuM YKnoHa

INMnHun YknoHa v Ycaaka

Ecnu Bawa ccebinovHas getanb elle He MMeET YKIOoHAa U ycaaku, X Heo6X0AMMO NPUMEHUTL 0
npoaomkeHnsa pabdoTbl Hag moaenbko JlntenHon nnu MNpecc-cdopmebl. [leTanu co CrnoXxHon
reoMmeTpuer obbl4HO TPEBYIOT NMMHUIA YKNOHA 40 CO34aHUs YKITOHA.

Mcnonb3oBaHune BENUYMH YKNoHa Ana CCbINNOYHOM MoAenu YYnUTbiBaeT CoKpalleHune
nnacTtMacCoBbIX UM MeTanJIM4YeCcKnxX OTIIMBOK NMPU X OTBEPXAEHUU N OXNaXXOeHUN.

OneMeHTbl Ha CCbINOYHON mMoAenn MOXHO co3gaBaTb BHE 3aBUCUMOCTU OT NPUCYTCTBUA
3arotoBKU UnNn matpuibl.

Co3paHwve JlnHun YKknoHa

JTInHna YKIOHa — Ha6op 3NIeMeHTOB, UCNOoJib3yeMbIX ONA CO34aHNA KacaTellbHOro yKrnoHa ansa
aeTanemn co CroXHon reomeTpMeVl. JInHnsa YKInoHa ﬂeVICTByeT KaK TpaeKTtopua and nepemMmelleHns
KacaTesibHOro afieMeHTa yKInoHa; OHa yKa3blBaeT, rae KpoMka yKroHa CTaHOBUTCA KacaTesnbHOM K
NOBEPXHOCTU YKIOHa. JInHna YKITOHa COCTOUT N3 KPUBLIX YKITOHa U KPUBbIX pa3bemMa.

Kpueaﬂ YKIIOHa - KpuBas Ha CCbIITOMHON MOAenu, co3gaHHasi Mo MeCTOMOSIOXKEHUIO TOYEK, rae

NOBEPXHOCTb, OPUEHTUPOBaHHaA Nnoa yka3aHHbIM YKITOHOM K HanpaBJlieHUIO BbiTallKUBaHUA,
SBMSAETCA KacaTeNbHOM K AeTanu.

K,OUS&FI pa3bemMa - KpuBasa Ha Kaxkaomn CTOpOHE NOBEPXHOCTU pa3gerieHnd, co3gaHHasa no
MECTONOJIOXEHUIO TOYEK, rae noBepxHOCTb, OPUEHTUPOBaHHaA Nod yKa3aHHbIM YKITOHOM K
HanpaBleHnto BbiTallknBaHuaA, nepecekaeT NoBepxXHOCTb pa3bemMa.

O6paTtute BHUMaHMUE: NOBEPXHOCTb pa3beMa Anda CCbINIOYHOM MoAenun Heobxoanmo
onpefenuTb 40 COo34aHus KPpUBLIX pa3feneHusl.

B NPOCTbIX Cry4yasax, rae Kpmeasa pa3bemMa He nepecekaeT NoBepXHOCTb pa3bemMa, JIMHUN YKIOoHa
MOTyT OTCYTCTBOBATb.

;
= K ;
e K

- )\‘ r

MosepxHoCTs pasbema

Anemenmesi JluHUu YKnoHa
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OnpepeneHue MNMapameTpoB YKoHa

Mepen co3gaHMeM 3rEMEHTOB JIMHWUM YKITOHA, TWUMa KPUBLIX YKITOHA U pa3bema, Heo6Xxoanumo
onpeaenvTb NapameTpbl YKIOHa.

1. Boibepute MOLD FEATURE (CAST FEATURE) > Ref Model > Draft Line.

2. BBeaunte HasBaHue ons nuHum yknoHa. MNMosiensetca meHto DRAFT LINE ¢ asTomatnyeckn
BblOpaHHoM komaHgow Dft Envrnmt; npu atom nosiensietca meHto SEL ELEMENT.

3. Boibepute Pull Dir v Parting Surf, 3atem BoiGepute Done 13 meHio SEL ELEMENT ans
onpefeneHnsi aNeMeHTOB NIMHUM YKITOHA.

4. OnpeaenvTe HanpasreHWe BbiTankMeaHus, BbIOMpas NiocKoCTb, ONpeaensitoLLyio
HanpaeBreHue BblTankneaHus, n Boibepute Flip nnn Okay Ha 3anpoc ykasaTb HanpaBieHue
BbITanknBaHus.

5. Beibepute noBepxHOCTb pasbema. Jllobas nockyTHas noBepxHOCTb (quilt) Ha cbopke OTNMBKM
MOXET ObITb BbIOpaHa B KayecTBe MOBEPXHOCTU pasbeMa.

CoszpnaHue KpnBon YKrnoHa

KpI/IBaﬂ YKIIOHa - KpuBad Ha CCbIITOMHON MOAenu, co3fgaHHasi Mo MeCTOMOIOXKEHUIO TOYEK, rae
NOBEPXHOCTb, OPUEHTUPOBAHHAA Nog yKa3aHHbIM YKITOHOM K HanpasJieHUIO BbiTallIKUBaHUA,
SIBNAETCA KacaTenbHON K AeTanu.

1. Boibepute DRAFT LINE > Draft Crv.

2. NMossnsaeTca guanorosoe okHo CURVE, cogepxatluee anemeHTol Draft Angle, Surface Refs,
u Flip. BBeguTe 3HayeHue ykrnoHa.

3. Boibepute Include ansi Beibopa cCbinoYHbIX MOBEPXHOCTEN, KOTOPbLIE CUCTEMA UCTONb3YeT
ONS CO3aaHNs 3NIEMEHTOB KPUBOW YKIOHA.

4. YkaxuTte, Kak JOJPKHbI ObiTb BbIOpaHbl CCbINTOYHbIE MOBEPXHOCTU, BbIOMpas ogHy 13
cnegytowmx komang B meHto SURF OPTIONS:

— Indiv Surfs — BbiOGepuTe oTAeNbHbIE MOBEPXHOCTM B KAYECTBE CCbINTOYHbIX.

- Surf & Bnd — cobepuTe ccbiNoyHble MOBEPXHOCTU, BbIBMpPas NCXOOHY NOBEPXHOCTL (seed
surface) n orpaHuymBatoLme noBepxHocTn bounding surfaces)

— Loop Surfs — BbiGepuTe rpaHnYHblE MOBEPXHOCTU U3 BbIOPAHHbIX.
- Quilt Surfs - BbIGepuUTE NOCKYTHLIE MOBEPXHOCTU B KAYECTBE CCbINTOYHbIX MOBEPXHOCTEWN.

- Solid Surfs - BbIGepuTe cnnowHble (solid) NOBEpXHOCTM B KAYECTBE CChINOYHbIX
NOBEPXHOCTEN.

5. BeibepuTte ccblnovHble NoBepPXHOCTU. [pyn HEOBXOAMMOCTH, MOXHO N3MEHUTL BbIOOP
nocpeacteom Exclude, Redefine unu Delete.

6. MNocne BbIbOpa BCeX CCbINOYHbIX MOBEPXHOCTEN, HEOOXOANMBIX OS5 CO30aHUSA 3NIEMEHTA,
BblOoepuTe Done 13 meHio SURF SELECT.

7. MNMosBnsaeTca cTpenka, ykasbiatoLwwas CTOPOHY NOBEPXHOCTU pa3bemMa AN co3faHust KpUBom
yknoHa. Beibepute Flip unn Okay B 0TBET Ha yka3aHue HanpasreHus.

8.To 3aBepLUeHNN YKa3aHNA BCeX 3JIEMEeHTOB, WeNKHUTE No OK. Cuctema cosgact KPpUBYIO Ha
yKa3aHHOI‘/‘I NOBEPXHOCTMU.

-50-



Pro/ENGINEER 20002 Konucmpyupoeanue Jlumeiinvix u Ilpecc-gpopm

CospaHue KpnBon Paszbema

1. Buibepute DRAFT LINE > Parting Crv. MNMosiensietca ananorosoe okHo CURVE, cogepxaluee
anemeHTbl Draft Angle, Surface Refs u Flip.

2. BBegute 3HayeHne ans yrna ykroHa (ot —15° go +15°).

3. Buibepute Include B meHto SURF SELECT, 4To6bl BbIOpaTh CCbINIOYHbIE MOBEPXHOCTH,
KOTOpble cucTeMa UCMONb3yeT A8 CO34aHUsA ANIEMEHTOB KPUBOW pasbeMa.

4. YkaxuTte, Kak JOIMKHbI ObITb BbIOpaHbl CCbINOYHbIE MOBEPXHOCTH, BbIOMpPasa O4HY 13
cnepytowmnx komaHg B meHtio REF OPTIONS:

- Indiv Surfs — BbiGepuTe oTAEMNbHBIE MOBEPXHOCTU B KAYECTBE CChINTOYHBbIX.

- Surf & Bnd — cobepuTe ccbinoyHble MOBEPXHOCTH, BbIBMpas NCXOQHY NOBEPXHOCTL (seed
surface) n orpaHuymBatoLLyto noBepxHocTb (bounding surfaces).

- Loop Surfs — BbiGepuTe rpaHnYHbIe MOBEPXHOCTU U3 BblOpaHHbIX.
- Quilt Surfs - BbIGepuTe NOCKYTHbIE NOBEPXHOCTU B KAYECTBE CChINIOYHbIX NMOBEPXHOCTEN.

- Solid Surfs - BbibepuTe cnnowHelie (solid) NoBepXHOCTM B Ka4eCTBE CChINOYHbIX
NoOBEPXHOCTEN.

5. BeibepuTte ccbiniovHble NoBepXHOCTU. [1pyn HEOBXOAMMOCTM, MOXHO M3MEHUTL BbIOOP
nocpeactesom Exclude, Redefine unun Delete.

6. MNocne BbIGOpa BCEX CCbINOYHbIX MOBEPXHOCTEN, HEOOXOAUMBIX AN CO3AaHUs ANeMeHTa,
BbiGepuTe Done.

7. MNosaBnsieTcsa cTpenka, ykasbiBatoLlasi CTOPOHY NOBEPXHOCTM pa3bema Ans Co3aHus KpUBOK
pasbema. Boibepute Flip unu Okay.

8. o 3aBepLUeHUM yKa3aHUs BCcex dNeMeHTOoB, LWernkHuTe no OK. Cuctema co3gacT KpuBYHo Ha
yKa3aHHOW MOBEPXHOCTH.

MeHio DRAFT LINE

KpuBble pazbema, KOTOpble cucTema co3gaeT Ha 0b6omx CTOpoHax MOBEPXHOCTU pa3bema, He
Bcerga cosnagatot. B atom cnyyae, Heob6xoAnMO M3MEHUTb KpUBblE pasdbemMa A co3aaHuns
€[VHCTBEHHOW KPMBOW, KOTOpasi Bceraa npeacraBnseT MakcumarnbHbii TpebyeMblin YKIOoH.

MeHio DRAFT LINE cogepxuTt cnegytoLime KomaHbl, KOTOpble NO3BOMSOT U3MEHATb KpUBbIE
pas3bema, co3fjaHHble Ha NOBEPXHOCTU pasbema:

* Project — Bpy4yHyto co3gaeT v pa3MellaeT KpuBble pasbema.
»  Split — pasgensieT kpuBble pazbema, rae OHU CoBnaaaroT.

e Connect — coegunHseT YacTu pasgeneHHon KpMBoW pasbema AN AOCTUKEHNS
MaKCUManbHOro pe3ynbTUPYIOLLEro yKroHa.

* Include — Bkno4aeT NoNb30BaTENBCKYH OMOPHYIO KPUBYIO B KPUBYIO pa3bema.
* Exclude — uckrnoyaeT HEHYXXHYIO KPUBYIO pasbeMa.

* Delete Last — ynanset nocnegHne gencteme KpMBOW pasbema.

* Redefine — nosTopseT npeabigyliee gencTBme KPMBOM pasbema.

*  Show Crv — nokasbiBaeT KpUBYyto pasbema.
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¢ Info — oTkpbIBaeT MHdopmaumnoHHoe OKHO, cogepKallee UMsi CCbINTOMHOW AeTanu, MMs
KprBOW YKIoHa, ID anemMeHTa KpMBOW YKNOHA U HOMepP aNeMeHTa KpMBOW YKIOHa.

MNMpoeuupoBaHune KpuBon Pasbema

B HEKOTOPbIX CUTyauunax, cuctema He co3aeT 3N1IeMEeHTbI KpI/IBOIZ (Hanpmmep, €CIn BCe TOYKU
NOBEPXHOCTN MMEIOT HOpManwu, nepneHanKyndapHble HanpasineHUno BbITaJ'IKI/IBaHVIH). B aTtom
cny4vae, Takne 3rfieMeHTbl MOXHO CO3aBaTb BPYYHYIO KaK ONnnMcaHoO B HACTodALleM pasaene.

1. Boibepute DRAFT LINE > Project > Sec3d Opt > Sket On Pin.

2. CospgaiTte acku3 Kpl/lBOVI Ha nnockocTtu. Cuctema npoeunpyeTt KpuByro Ha CCbIJTIOYHYHO MOLETb
UInn NoBepxXHOCTb pa3bema.

MOXHO U3MEHSITb LIBET KPMBLIX YKINOHA MU pa3bema nyTem ux nepeonpeseneHus.

MpumeyvaHus:
- KpuBble pekomeHayeTcs pa3meLLaTb Ha CIOsIX.

- [ns nameHeHus yknoHa Bbibepute FEAT OPER (CAST) > Modify v BeiGepuTe KpurBble
YKINOHa unm pasbema.

ABToMmatnuyeckoe CosgaHune Kpuson Pazbema

[nst aBTOMaTU4ECKOro co3gaHus rmaakux KpMBbIX pasbema A1 kacaTenbHOro afieMeHTa YKIToHa,
BbibepuTe Auto PrtgCrv n3 meHto DRAFT LINE. 3Ta komaHga BbluMcnseT onTuMarnbHoe
pacnosioXXeHne KpMBOM pasbemMa, Ha OCHOBAHMM CYLLIECTBYIOLLMX MOb30BaTENbCKUX KPUBBIX
pasbema 1 MMHMManbHoro paguyca. lNpu pereHepauum Mogenu, cuctema NOMHUT POANTENbCKUE
KpuBble pasbema 1 pagnyc KpMBKU3HbI, U MOXET OOGHOBUTbL OKOHYaTESNbHYIO KPMBYIO pasbema.

Heobxogumo BbIOpaTb NO kpaHeEN Mepe ABa CErMeHTa CYLLECTBYHOLLMX KPUBbIX pasbema,
yKasaTb BHELUHeEe HarnpaBrneHue anst KpMBowm U BBECTU MUHMMarbHBIN paguyc KPUBON.

1. Boibepute DRAFT LINE > Auto PrtgCrv.

2. Boibepute oguH nnm 6onee cerMeHTOB KpMBOW pasbema Anst 4aHHOro HanpasneHust
BblTankMBaHus.

3. Boibepute oanH unu 6onee cermeHTOB ApYyron KpMBOW pasbema AN NPOTMBOMONOXKHOIo
HanpaBneHusl BbiTankneaHms. Ha ogHOM U3 KOHEYHbIX TOYEK KPUBOW pasbemMa NnosiBnsieTcs
cTpenka.

4. YKaxute BHeLLHeEe HanpasreHne KpnBon.

5. MNoBTopuTe Wwar 4 Ansa cTpernkun, kKoTopasa NoSABNAETCA Ha APYro KOHEYHON TOYKE KPUBOW
pasbema.

6. BBeguTe 3HavyeHWe MMHUMANbHOTO paguyca KpMBMU3HbI ANst COEAUHEHUS KPUBBLIX pasbema.
Cunctema aBTOMaTMYECKas CTPOUT KPUBYHO pa3bema.

 M—— AsTomartiqecsy CoanaqHas Kpueas Paztema
Kpuean paseema 1 '

Kpwean Paswema 1 w Kpyean Paswema 2 Ha
OAMOR BETANW WCNONEIYIOT OOHY W TY ME NOEEPXHOCTE
PaILEME, HO MMEIT Ra3NMYHOE HaNPaBNeHWe BETankMBaHua

Aemomamuyecku Co3zdaHHas1 Kpueasi Pazbema
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Ucnonb3oBaHue Ycaaku

Ycaaka

Ycapka - cokpalleHne hopMOBOK UMM MeTanmMYecknx OTIMBOK NPU UX OTBEPXKAEHUN U
oxnaxaeHuu. NpuMeHeHne BENWNYMH YKIOHAa K CCbISIOYHON MOAENN yBeNMUMBaeT pa3Mmepsl
CChINTIOMHON MOAENN NponopunoHarnsHO ycaake, BO3HUKatoLWE B npouecce npolecca hopMOBKU
UINn OTIIUBKMN.

I'Iepep, Ha4ariom npotecca (bOpMOBKI/I W OTNIMBKM, HEOOXOAMMO BbINOMHUTL HaCTpOIZKVI YKIOHa.
CyLLl,eCTBleT ABa MeTo[a HalloXXeHWUdA YKIoHa, no pasMmepam n no MaCLIJTa6y.

Mpu BeIGope Shrinkage 13 meHio MOLD nnn CAST, nosasnsietcs meHio SHRINKAGE co
cnegylowuMmn KOMaH4aMu:

* Formula - Bbibepute opmyny ans onpegenexHms koadduumeHta ycagku. dopmyna no
yMOI4aHuIo onpeaenseT ycaaky no UCXo4HoOM reoMeTpun getanm.

« By Dimension — yctaHoBUTe 0auH KO3(pULMEHT ANs BCEX pa3MepoB MOAENU U yKaxXute
ycagouHble koaduumeHTsl (shrink coefficients) ans otaeneHbIX pasmepoB. Cuctema
ncnonb3yeT aTy ycaaKy Anst KOHCTPYKTUBHOW MOLENM U, CnefoBaTenbHO, AN CCbINTOYHOWN
MoAenu.

e By Scaling — co3gante ycagky reomeTpumn getanu nytem mMaclutabupoBaHums OTHOCUTENBHO
cucTembl koopauHaT. MOXHO ykasaTb pasnmyHblii KOSMMUUNEHT ycaakn ANA Kaxaoun
KoOpAuHaThl. OTa ycagka BO34eNCTBYET TOMbKO Ha CChINIOYHYI0 MOAenb NPy YCTaHOBKE B
pexnme dopmoBkm nnn OTANBKN.

e Shrink Info — oto6paxaeT MHdopmaunoHHoe OKHO ¢ MHCpopMaUUer No ycagke Ans
TekyLen moaenu.

Bbi6op ®opmynbl Ycaaku

KoahpmumneHT ycagkm MOXHO yKkasaTb Ha OCHOBaHMUM OKOHYaTEeSTbHOW reOMeTpun CCbINTIOYHON
geTanu nocre npuMeHeHnsa ycaaku, UM MOXHO yKasaTb npeasapuTenbHbl KO3 hULNEHT
ycagKkn Ha OCHOBaHUWN UCXOOHOW reoMeTpun getanu.

Ecnu cyliecTByeT HECKOMBKO CChINIOYHbIX AeTanen 1 kaxaas Aetanb MoxXeT ObiTb coeguHeHa
(merged), npu BeiGope dopmynbl 13 meHto SHRINKAGE, cuctema 3anpawmBaet ykasaTb
dopmyny, NnpegHa3HavYeHHyo Ans getanu.

Ecnu nmeetcsa egnHcTBEHHas CCbinNoYHas geTtanb, COeQUHEHHAsA CO CChINKOW, cucTema
3anpaluvBaeT yKasaTb KOHCTPYKTUBHYIO UMW CChINTOYHYIO AeTarb A58 NpuMeHeHus (opmyrbl
ykroHa. NosiBnseTca MeHI0 C NepeyHeM CCbINIOYHbIX AeTanen; nocne Belbopa Tpebyemon getanm
MOXHO yKa3aTb (hOpMyny A11S YKIOHa.

Ecnu cywecTtByeT HECKONBbKO CCbINOYHBIX AeTanemn, cuctema 3anpawmsaeT BolbpaTh CCbINTOYHYHO
getanb Ans npuMmeHeHus dopmynbl yknoHa. Ecnu BeibpaHHas getanb 6bina cnvrta co CCbINKon,
cucTemMa Ucnornb3yeT BblleonucaHHyo npoueaypy Ans o6beguHEeHNs CCbINOYHbIX AeTanen.

Mpu BbIbope Formula, nosensietca meHto FORMULA co cnegytowmmm KomaHgamu (obpature
BHMMaHwue, 4To S 0603Ha4YaeT KO3 PULMEHT ycaakn):

1+ S - koacpdrUMNEHT ycaaku BbIGUPaETCA Ha OCHOBAHUM UCXOAQHON reoMeTpun aeTanu.
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e 1/(1-8) - k03dhpMUMEHT ycaaku BbIBMpaeTcsa Ha OCHOBaHWUM Pe3yrbTUPYIOLLEN FEOMETPUM
aetanu

Ecnu ycagka onpeaeneHa, nsmeHeHvne popmynbl 3actaBnseT 06HOBNATLCS BCe 3HAYEHMS
pa3mepoB n-unu macwtabos. Hanpumep, ecnu ycagka no pasmepy Obina onpeaeneHa NCXO4HOM
dopmynon (1 + S), koTopas, 3aTem, usmeHunace Ha popmyny 1/ (1-S), cuctema sanpocut
NnoaTBEpAWTb UNM OTMEHUTL M3MeHeHWe. [py NoaTBepXKAEeHUMN N3MEeHEHNUs, MoAerb
pereHepupyeTcs OT NepBOro M3MEHEHHOrO ANeMeHTa, ecnuv ycagka bbina BeibpaHa no pasmepy
WIM OT 3MIEMEHTA ycagkm No MacliTaby (UTO MCMonbL30Barnoch).

YkaszaHue ®opmyrnbl Ycaaku

B cnyyae owmnbku npu pereHepauun, moxxHo BelopaTb Fix Model B meHto INFO REGEN, ¢
nocriegyowmm Boibopom Setup, Shrinkage n Formula ans pewwennsa npobnemei.

1. Boibepute MOLD (CAST) > Shrinkage.

2. Bbibepute UMSA KOHCTPYKTUBHOW AeTanu Ana npuMeHeHuns ycaaku. MNossnseTcs MeHio
FORMULA.

3. Bbibepute 1 + S B KayecTBe OCHOBHOWM ycaaku Anst ucxogHon reometpum getany unm 1/ (1-S)
ONS B Ka4eCTBE OCHOBHOW yCaOKu A1 OKOHYaTEeNbHON reomMeTpun aetanu.

4. Bbibepute Done.

NMpumeHeHne Ycaakm no Pasmepy

1. Boibepute MOLD (CAST) > Shrinkage nnn PART_SETUP > Shrinkage.

2. I'Ipvl pa60TaeTe C HECKOJIbKMMW CCbIJTI0O4YHBbIMN MOAENAMMN, BbIGGpMTe CCbIJIOYHYIO AeTallb, K
KOTOpOIZ XOTUTE NPUMEHUTb yCaaKy.

3. Boibepute Formula > By Dimension gns onpegeneHusa popmyrbl, CAONb3YEMON Npy
BblYMCNEeHUN yKknoHa. KOHCTPYKTMBHas Mogenb Bbi3biBAaeTCs B HEOONbLUOE OKHO.

4. Buibepute Set/Reset. Ecnn nuteiHas dopma nnu moaenb OTNIMBKM coaepkaTt 6bonee o4HOM
ccbinovHon mogenu, noasnsietcs SEL MENU.

5. Boibepute getanb, kK koTopon TpebyeTca npumeHnTb ycaaky. Mosensetca meHio SHRINK
SET, co crneayoLmMm KoMaHaamu:

— All Dims — «ycaxuBaeT» Bce pa3mMepbl MoAenun. YKaxnte BenuuHy ycaaku.

- By Dim - ykaxute BeNMYMHY OKOHYATENbHOIO ycago4yHoro pasmepa. lNMpu akTuBHOM koMaHae
Final Value BbiGepuTe aneMeHTbl geTanu anst otobpaxeHns pasmepoB, 3aTeM Bbibepute
pasmepsbl AN ycagku U BBeAMTE 3HAYEHNE OKOHYATENbHON YCaaKu Anst KaXK4oro pasmepa.

— By Feature — «ycaxnBaeT» BCce pa3Mmepbl BbIOpPaHHOIO 3rieMeHTa.

- By Table — ncnonb3ayet Pro/TABLE gns ycTaHOBKM unu cbpoca BENNYUH OKOHYATENbHON
ycaaku Ans otaenbHbIX pasmepos. NMpu aktueHon komaHae Final Value Pro/TABLE
oTobOpa)kaeT BENNYUHY OKOHYATENbHOW YCaaKu N ycaaouHbln KoadhduumneHT. MoxHO
[06aBUTb HOBYIO 3aN1Cb UMM U3MEHWTb CYLLECTBYIOLLYIO.

- Switch Dim — nepekntoyaeT oTobpaxeHne pasmepos Mexgy UMgpoBbIM N CUMBOMLHBLIM.
— Clear — yganseT Bce 3HaYeHWs ycaakv B MOAENW.

- Shrink Ratio — yctaHaBnuBaet koadpumumeHT ycagku n nossonsiet Pro/ENGINEER
paccyMTaTh BENMYMHbI ycadku. 3TO BapuaHT Bbibopa no ymonyaHuto. [Npu Beibope Final
Value cuctema genaet HegoctynHeiMy All Dims n By Feature.
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— Final Value — yka3biBaeT okOHYaTENbHbIN «yCaQ04YHbIN» pasmep 1 No3BonseT
Pro/ENGINEER aBTomaTnyecku ceoautb B Tabnuuy ncnonb3yemMblin Ko3MULMEHT ycaaku
S.

- After Rels — npumeHsieT BENUYMHbLI yCaZku NOCMe pacyeTa ypaBHeHMI. ATO BapmuaHT Bbibopa
no ymonyaHuto. Ecnn ypaBHeHus ynpaensloTcs pacyeTHbIMU NapameTpamMm unm
cnpaBoYHbiMu pa3mepamu, Pro/ENGINEER npegynpeaut, 4To ycagka MOXET ObiTb
NpUMEeHeHa HEKOPPEKTHO MOCIe pacdeTa ypaBHEHUS. DTO BapMaHT BbiGopa No ymonyaHuto
ansa mogenen 0o Bepcum 16.0, KoTopble MMenu ycagky nNo pa3Mepy ykasaHHyr gnsi ceos.

- Before Rels - npumeHsieT BennumHbl ycaaku nepes pacyeTomM ypaBHEHUA. DTO BapuaHT
BbIGOpa No ymonyanuo agns mogenewn ao Bepcun 16.0, koTopble MMenu ycagky no pasmepy
yKasaHHyto ans cebsi.

6. Mo 3aBepLueHnm, BoibepuTe Done/Return 13 Menio SHRINK SET gna npumeHeHus ycagxkw.
YKa3saHHas Moaenb pereHepupyeTcs.

Ycapka no Pasmepy

Ycapgka no pasmepy Bcerga npMMeHseTcs K KOHCTPYKTUBHOW mogenu. Cuctema BblumcnseT
MacLTabHbI KOahPUUMEHT, ncnonbayst opmyny 1+S unm 1/ (1-S), B 3aBUCUMOCTH OT
BbIGpaHHON hopmyrbl.

Ycagka no pasmepy npuMeHsaeTcs nyTeM co3aHns HoBOro anemeHTa tuna Shrinkage. Mpwu
npuMeHeHUn ycaaku B pexxume JlutenHon nnu MNMpecc-¢opMbl, B KOHCTPYKTUBHOW MoAenu
co3faetcs anemeHT Ycagku (Shrinkage feature).

I'Ipvl onpeneneHnn Benn4YnH yKrioHa, y‘-lVITbIBaVlTe cnenywulee:

+ BBOZA OTpMUATENLHOMO 3HAYEHUs1 yMeHbLUAeT pasMep, a NonoX1TerbHOe 3HadYeHne —
pacLmpsieT.

«  3HaueHus ycagku o pasmepy He Hakarnsnusatomcs. Hanpumep, npu BBoge 1.5 B kayecTBe
obwwen ycagku ans kyba pasmepom 10x10x10 n npu nocnegytowem BBoge 2 A5isi O4HON U3
CTOPOH, pacCTOsiHNE BAOSb 3TOM CTOPOHbI n3meHnTca Ha 20, a He Ha 30. 3HaveHus
omdenbHoU ycadku 0115 pa3mMepos gcezda UMerm rnpeumMyLecmeso neped obuwum
3Ha4YyeHueM ycaldku modoesu.

» Bespe, roe fetanb umeeT MHGOPMALIMIO MO YCaZKe, HOMUHAMbHbIE 3HAYEHUS] pa3MepPOB
COMPOBOXAAIOTCA BENMYMHAMM yCaaku B ckobkax. B Takom cnyyae, ycagka npeacraBnseT
coGOI NPOLEHT OT HOMUHANBHOTO pasmepa.

Onsa «ycaxeHHOW» getanun pasMmepbl oTobpaxaloTcs NypnypHbIM LBETOM; ecinv AeTanb B
HacTosiLee BpeMs He «ycaxeHa» (cm. ObHoBneHne KoHcTpykTuBHonM Mogenu), pasmepbl
OCTaloTCS XeNTbIM LBETOM.

e Onuwus daina koHdurypauum “shrinkage_value_display” oTobpaxaeT pa3mepbl B IpoLEeHTax
UIn B BUAE OKOHYATESbHbIX 3HAYEHWA. DTN OBE ONUMK CrieayroLne:

— percent_shrink
- final_value

O6paTtuTe BHMMaHue: ecnu TpebyeTtcs, 4TOOLI pa3mepbl oTobpaxanuce B Buge
OKOHYaTerbHbIX 3Ha4YeHW B PUCYHKe, HEOOXOAMMO yKasaTb 3Ty onumio darna
KOHdurypaumm B (paine ycTaHOBOK pUCYHKA.
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Beapexa ycanka - 0.2
/ Fasmep ymeHewaeTca Ha 20%

100 (205
{ ) Beepnena yocanka 2
- - Paimep yeenuyueasTea Ha 20%

2ofboes)

lNpumeHeHue Ycadku no Pa3mepy
MpumeyaHus:

— MPOUEHTHOE 3HaYeHmne ycagakm oTobpaxaeTcs TOMNbKO B MH(POPMALMOHHBIX LEensx; 310
3Ha4yeHWe Hemnb3s U3MEeHNTb NyTem ero Belbopa. Beibepute Set/Reset ons nameHeHns
BEINVYUH yCaaKu.

- Henbas yKa3aTtb ycaaKy no pasmepy anda mogersnu, ecnv mogersib CoaepXUT BHELWWHNE CCbITKn
Unn NMNOpPTUpPOBaHHbIE AaHHbIE.

- [Onsa nuTenHbix OPM MIM OTIMBOK COAEPXKaLLUX HECKONbKO MoAENeN, Korga ycagka no
pas3Mepy NPUMEHSETCS K YKa3aHHOW CCbINIOYHOM MOLENW, BCE CChINTOYHbIE MOAENM B
Tekywen mogenu JlutenHon nnm MNMpecc-opMbl, CCbinatowmecs Ha 3Ty KOHCTPYKTUBHYIO
Mogenb nony4yatroT ycagky. OctanbHble CCbINToYHbIe Mogenu B mogenu JlntenHon unu Mpecc-
dopmMbl ocTatoTcs 6€3 3MEHEHUN.

- Ycagka no pasmepy Bo3gencTBYeT TONbKO Ha 3fIeMeHTbI, KOTopble Bbinv co3aaHb! Unm
nepeynopanoyeHsl nepea aNemMeHToM ycaaku.

— 3OnemeHT Ycagkm MOXHO NoaaBuTb UK yoanutb. lMocne aToro BenMYmnHbI yCcakn ncHesator.

Ycapnka u UDFs

Ecnu anemeHT, BkntoyeHHbIn B UDF (Nonb3oBaTenbCkuMn aNemMeHT rnpumedaHue rnepegodyuka),
UMeeT pasmepbl C yCaaKoW, dNeMeHT COXPaHSeTCsl B COCTOSAHUM 40 ycaaku. Ecnu
pesynbTUpylowasa getans ¢ pasmelleHHsiM UDF, nonydnna ycagky ¢ ucnonb3oBaHMem KoMaHabl
All Dims, HOBble pa3smepbl ANg rpynnbl TOXe Nony4yatoT ycaaky ¢ KoadduumeHToM ycaakm
getanu.

PeweHune YpaBHeHuu npu NpumeHeHumn Ycaakm

Mpu BbIGope After Rels, ypaBHeHWs BbIYMCASIOTCA Ha OCHOBaHWUK pa3mepoB 6e3 ycagkun. OHu
OCHOBbIBAOTCH HAa NapameTpax, reHepMpyeMbIX PacCYUTbIBAEMbIMU 3rIEMEHTaMM UK Ha
CCbINOYHbIX pa3Mepax. B oboux criyyasix, Tak kak npaBasi CTOPOHa YpaBHEHWsI 3aBUCUT OT
pasmepa reoMeTpuu, KoTopas yxe bbina pereHepupoBaHa Ha OCHOBaHUWN 3HAYEHWUI yCaaKu,
pes3ynbTaT 3aBMCUT OT BapuaHTa Beibopa Before Rels nnu After Rels.

3HauyeHuns TabnnyHbIX pa3mepoB BeayT cebsi Tak Xe, Kak 1 3Ha4YeHUs1 pa3MepoB, ynpaBnsaeMbliX
ypaBHeHusimu. lNMepexon c Before Rels k After Rels 6yget pacnpoctpaHsaTbcs no Bcern Tabnvue
cemencTea.
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NMpumeHeHune Ycaaku no MacwTtaby

Ycapka no macwrtaby npMMeHsaeTcs nyTeM CO3[4aHuNst HOBOMO afieMeHTa Tuna Ycagka
(Shrinkage). B cnyyae npumeHeHust ycagku B pexxume JlutenHon unm MNMpecc-oopmbl, 3nemMeHT
Ycagku co3gaeTcs B CCbISTOMHON MOAENU, a He B KOHCTPYKTUBHOW. [o3aToMy, ecnu ycagka no
MacLTaby npumeHsieTcs B pexxume JlutenHon nnm MNpecc-dopmbl:

e 3TO HUKOrOa He oToBpaxaeTcst B KOHCTPYKTUBHOW MOAENN.

«  Ecnu co ccbinoyHol Mmogenbio cobpaHo HECKOMNBKO KOHCTPYKTUBHbIX MOAENEN, cuctema
3anpocuT — Kakasi MoZernb AOJKHA NONyYnTh ycaaky. AnemeHTbl oTcTyna cbopkm (assembly
offset) Takke nonyyarT ycaaky.

Ecnu ycagka no macwtaby npMMeHsieTcs K KOHCTPYKTUBHOM MOAenu B pexxume [letanu, To
3NeMEHT YKINOHa NPpUHaANEeXuT KOHCTPYKTUBHOW MOZENN, a HE K CChINTOYHOM Moaenu. Ycagka
TOYHO OTpPaXaeT reoOMEeTPUI0 CChINTOYHOM MOAENN, HO OHA HE MOXET ObIThb yaarneHa B pexume
JIntenHon unu Mpecc-dopmbl.

MpumeyaHus:

- Ycagka no macwrtaby gormkHa 6bITb NpMMeHeHa nepea onpeaeneHnem NoBepPXHOCTEN Unm
06bEMOB pasbemMa.

- Ycapgka no macwtaby BNusieT Ha reoMeTpuio Aetanu (MoBEpPXHOCTU U KPOMKW) U OMOPHbIE
anemeHTbl (KpMBble, OCU, MIOCKOCTU, TOYKM U T.4.) Ecnn cebinoyHasa getans gobaenseTcs K
00bemMy NUTERHON UIM Npecc-opPMbl C MOMOLLbIO OMOPHbIX NMITOCKOCTEN, CChINOYHas AeTanb
nosiBNsieTcs B LeHTpe obbema nocne NpUMeHEHNs YKIoHa.

1. Boibepute MOLD (CAST) > Shrinkage unu PART SETUP > Shrinkage.

2. Ecnun c6op|<a OTJTIMBKU COOEPXUT HECKOJIbKO CCbIJTOYHbIX Moaenen, Bbl6epI/ITe CCbIJIO4HYIO
mMoaesb K KOTOprl‘/‘I NpUMEeHAETCA ycaakKa.

3. Boibepute Formula, 4to0bl ykazaTe hopmyny, UCNONb3YEMYHO AN BbIYMCIIEHUS YKITOHA.

4. Bbibepute By Scaling, 3atem Specify. NosiBnsetca meHto SCALE FACTORS co
cnegylowuMmn KOMaH4aMu:

— Coord SYS - co3gaet nnu BbIGUpaeT cucTemMy KOopauHAT, Ha KOTOPYHO CChINTAeTCs afIeMeHT
Ycagku. B pexxume JlutenHon unu NMpecc-popMbl Npu co3gaHnm cUCTemMbl KOOPAMHAT,
cucTeMa 3anpalumBaeT cHavana BblbpaTb AeTarnb, B KOTOPOW co3haHa cucteMa KoopauvHar.

— X Factor — BBoOUT KO3(ppULMEHT ycaaKu BOOSb OCU X CChIFTOYHOM CUCTEMBI KOOpAMHAT.
— Y Factor — BBoAUT KO3(pULIMEHT ycaaKn BOOSb OCU Y CCbINTOYHOM CUCTEMBI KOOPAMHAT.
— Z Factor — BBOAMT KO3 PULNEHT ycaakn BAOMb OCK Z CCbINTOYHOM CUCTEMBI KOOPAUHAT.

5. Beibepute cooTBeTCTBYIOLWMNE KOMaHAbl U BbibepuTe Done. Manouyka (3) ykasbiBaeT, 4To
KomaHAa BkrtoyeHa. Hanpumep, ecnu komanga Z Factor He BkniodeHa, cucrema He
3anpalumBaeT 3HayeHne koddduumeHTa ycaakm no ocu Z.

6. Cuctema NMOBTOPHO BbIYUCIAET reoMmeTputo getarnun. OTpVILJ,aTeJ'IbeIe 3Ha4YeHne CoKpaliarT
4acCTb, B TO BpeMA KaK NoJ1I0XKUTEJIbHble 3Ha4YeHNEe paCLUNpPAOT ee.

Ons yonaneHus ycagku no macwrtaby, Beibepute Clear ns meHio SHRK BY SCALE.
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O6HoBneHue KoHctpyktusHon Moagenu

Mpwn BCTaBke KOHCTPYKTUBHON Moaenu B MoAenb JlntenHon nnm MNpecc-hopmbl, OHa MOXET ObITb
3aMeHeHa CCblNoYHOn Moaensto. B pexnme JlutenHon nnu MNMpecc-popmbl MOXHO U3MEHATL
reoMeTPUIo0 CCbINTOYHON MOAENW COrMacHO 3Ha4YEeHUAM ycaaKku U OCTaBMATb KOHCTPYKTUBHYIO
Mogenb HEM3MEHHOW, YTOObI UCMONBb30BaThL €€ B APYrMX NPUMOXKEHUSIX.

Mpu HeO6XOAMMOCTN OOHOBUTBL KOHCTPYKTUBHYHO MOAENb AN1S UCMOMb30BaHWsA MHGOpMaLmm
yKrnoHa, Bbibepute Update 13 meHtio SHRK BY DIM. BT0 MeH0 cooepXuT ABe KOMaHAabl:

e With Shrink — reomeTpusa KOHCTPYKTMBHOW MOAENN N3MEHSETCH B COOTBETCTBUMU CO
3HAYEHMAMM YKIOHA.

¢ No Shrink - reomeTpuns KOHCTPYKTMBHOWM MOZenNy BOCCTaHaBNMBaeTCs. Vicnonb3ynTte aTy
KOMaHAy TOSbKO, eCrni KOHCTPYKTUBHAas MOAerb paHee nvena ycagky.

NMpocmoTtp UHhopmaumm no Ycagke

Bbi6op Shrink Info B meHio SHRINKAGE oToGpakaeT TEKCTOBOE OKHO CO CreaytoLLemn
MHdopMaLnen:

* M5 KOHCTPYKTUBHON MOAENMW.
e CTaTyc KOHCTPYKTUBHON MOAENW; C yCaakon unu 6eas.
e [nga ycagku no macwrtady — nMs CUCTEMbI KOOpPAMHAT.

. Bce napamMmeTpbl ycaakn ona moaernu.

YpaneHue Ycagku

1. Boibepute Clear 13 meHtio SHRINK SET. MNMosiensietca meHto CLEAR SHRINK,
nepevvcnsiioLLlee BCe pa3mepsl, UMetowmne ycaaky. Pasmepbl otobpaxatoTcs B cregyowem
dopmare:

di m synbol : nodel _id (shrink%®
2. Beibepute ntoboe konnmyecTso pa3amMepoB U3 MEHIO.

Ecnu ycagka onpegeneHa gnsi Bcex pasmepoBs u 6bino BbibpaHo Clear, Bce pa3mepbl Mogenu
nosensatTca B meHio CLEAR SHRINK.

3. MoaTBepanTe onepauuio U ykaxkuTe yaaneHue ycaaku Ans Kaxaoro MHAMBUayansHoro
pasmepa.

Ons ynaneHus ycagku, kotopas 6bina onpeferneHa no macwtaby, cucrema, 3anpaluvBaeTt
noaTBepXKAeHWE yaarneHusl Takon ycaaky no mMaclutaby.

O6paTtuTe BHMMaHUe: cneqyoLme KoMaHapl Takke nosisngaotca B MeHio CLEAR SHRINK:
- Select All — BoiGepuTe BCe pasmepbl, KOTOPbIE UMEIOT YCaaKy.

— Unsel All — cHuMuTe BblgeneHne Bcex pasMepoB, KOTOPbIE UMEIOT ycaaky.

- Done Sel — 3aBepluaeT BbIGOp NO yAaneHuo ycaaku.

- Quit Sel — oTmMeHseT yganeHune ycagku.
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Co3naHue dnemMeHTOB

OTtHocutenbHo Co3pgaHusa dnemeHTOB

JInTenHasa cbopma 1 anemeHTbl OTNIMBKN CYLLECTBYIOT Ha YpoBHe cbopok. NmetoTca ase
Knaccudukaunm aneMeHToB: CTaHAapTHbIEe 3NIEMEHTbI U NONb30BaTeNbCKUE SNEMEHTHI.

CmaHdapmele a/leMeHmbl - cneunanbHble 3IeMeHTbl, JoOaBMneHHble K Mogenu ans
obneryeHus npouecca (bOpMOBKI/I U NUTbSA. ATU ANIEMEHTbI BKIOYAIOT KpuBble CUnyaTa,
OTBEPCTUA BblTaNkmuBatend, IMTHUKNU, BOOOBOAbI, JIMHUN YKITOHA, obnactu cMmelleHnsi, 00 beMbl U
ANEeMEHTbI o6pe3|<m.

lNonb308amenbCcKue 3rieMeHmbl — CO3Aal0TCH B PeXMMe AeTany 1 UCNomMb3yTcsa ANA Co30aHns
YacTo UCNONb3yeMbIX CTPYKTYP B 3arotoBku unu matpuue (die block). NMone3oBatensckun
3MNeMeHT Co34aeTcs OAMH pa3s M UCTMONb3YeTCA MHOTOKPATHO, KaXXAbIN pa3 U3MeHss pa3mepbl npu
KOMUpOBaHWM ero B COOPKY.

MeHI0 dnemMmeHTOB

Co3pnaHue dnemeHTOB

Onsa cospganuns anemeHToB B Pro/MOLDESIGN, BbibepuTte Feature B meHto MOLD. MosiBnsietcs
meHtio MOLD MDL TYP co cnegyiowmmmn KoMmaHgamu:

* Mold Assem — gobaBnsieT anemeHT B COOPKy NMUTENHON POPMbI.

« Ref Model - fo6aBnsieT anemMeHT B CCbINOYHY MOLAENb.

*  Workpiece - fobaBnseT anemMeHT B 3aroToBKy.

¢ Mid Base Cmp - go6aBnsieT anemMeHT B KOMMIOHEHT OCHOBaHWS NTIMTENHON (POPMBI.
¢ Mold Comp - go6aBnsieT anemMeHT B KOMMOHEHT NIMTENHON (POPMBbI.

Ina co3pganns anemeHToB B Pro/CASTING, BeibepuTe Cast Feature B meHio CAST. NosasnsaeTca
mMeHto CAST MDL TYP co cnegyoLlmmMmn koMaHaaMu:

e Cast Assem — fo6GaBnsieT anemeHT B COOPKY OTIINBKN.

* Ref Model - go6aBnseT anemMeHT B CCbINOYHYIO MOAENb.

* Sand Core - 0o6GaBnsieT 35IEMEHT B NECYaHbIN CTEPXKEHb.

« Die Block - fo6aBnsieT aneMeHT B MaTpuLy.

* Die Comp - go6aBnsiet anemMeHT B KOMMOHEHT COOPKM OTINBKN.
e Cast Result - fobaBnseT anemMeHT B pe3ynbTUPYIOLLYIO OTMMBKY.
* Fixture - no6aBnsieT aNeMeHT B KpenseHue.

Takke MOXHO co3aBaTb arieMeHThI B pexxume JlutenHon nnm MNpecc-cdopmbl, ncnonssys depeso
Mopenw.
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Kak Co3pgaBaTtb dnemeHTbl ¢ Ucnonb3oBaHuem [lepeBa Moagenu

1. B okHe [lepeBa Mogenu LenkHnTe no Ha3BaHUIo geTanu unu coopku, B KOTOpon TpebyeTcs
€o30aTb 3MEMEHT.

2. UlenkHnTe npaBon KHOMKOW MbIlLK U NpoBeanTe BHU3 B OkHe [lepeBa Mogenu. lNossnseTcs
BblNagatoLlee MeHIo.

3. Boibepute Feature Create. MNosienaetcsa meHio FEAT OPER.

4. MpopomkaiTe co3gaBaTb 3NEMEHTbI, Kak OMNncaHo B crieayloLwwmx pasaenax.

Co3paHue CtaHAapTHbLIX 3NIEMEHTOB

K komnoHeHTy JlntenHon unu MNpecc-popmbl MOryT 6biTb A0OaBneHbl cnegylowme ctTaHaapTHbIe
3NEeMeHTbI:

e Silhouette — cozgaeT kpuByto CMyaTa, NOMOratoLLy0 MPU CO34aHMM NOBEPXHOCTU pasbema
B cbopke JlutenHon nnu MNMpecc-dpopmbl.

* EJ Pin Holes — co3paet otBepcTue B cbopke JlnterHon unm MNMpecc-dbopMbl 4ns
BblTankmparens.

e Water Line — co3gaeTt BogoBog B cbopke JlutenHon nnu MNpecc-hopMbl 415 OXNaXOeHNs B
npouecce OPMOBKM UMW NIUTbA.

* Runner - co3gaeTt nuTHKK ¢ cbopke JlutenHon nnu Npecc-copmbl AN HanpaBneHNs NoToka
MaTepuana B NpOM3BOACTBEHHOM MNpoLiecce.

» Offset Area — no6aBnsieT Unu Bbl4MTaET MaTepuarn 13 BbIopaHHOM NOBEPXHOCTN CCbINTOYHOM
MOZENn, 3aroTOBKW UM MaTpuLbl MyTEM OTCTyNa TEKYLLEN NOBEPXHOCTU.

e Gather Vol — onpegensaet 06bem B CChINTOYHOW MOAENN, 3arOTOBKM UM MaTpuue Ans
1cnorb3oBaHns B npouecce OPMOBKM UMK NUTbS.

e TrimWrkpiece* - BblunTaeT 06bEM CCbINIOYHOM MogeNn (Nen) n3 3arotoBku. ATO AeNCTBUE
BbIMOSTHAIETCA aBTOMaTUYECKM NpU pasdeneHnn 3aroToBKu.

e TrimDieBlock** - BblUMTaET CCbINIOYHYIO MOAENb M NeCYaHbIN CTEPXKEHb U3 MaTpuULbl. ATO
OEVNCTBME BbIMOMHAETCA aBTOMAaTUYECKN NPU pasgeneHnn maTpuupl.

e Draft Line — co3gaeT aneMeHT NMHMM YKIOHA Ha CCbINTOYHOW MOAENN, 3aroTOBKE Unu
MaTpuue, NnoMoraroLLern Npyn cosgaHnn KacaTernbHOro yKrnoHa.

. Draft — cozpgaeT anemeHT YKI1iOHa Ha CCbISTOMHOW MOAEnNu, 3aroToBKe Unmn maTtpuue and
noaotArMBaHnA (bOprI KOMMNOHEHTA.

e Tan Draft — cosgaeT kacaTenbHbIN 9NIEMEHT YKIOHA Ha CCbINIOYHOW MOAENM, 3aroTOBKe UIn
mMaTpuue.

Ho6aBneHune CtanpgapTHoro AnemeHTta K KomnoHeHTy JlutenHomn

unu MNMpecc-opmbl

1. Boibepute KOMMNOHEHT, K KOTOpoMy TpebyeTcsa fo6aBuTb anemeHT us meHio MOLD (CAST)
MDL TYP. MNMosensaetca meHio FEAT OPER.
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2. Bbibepute MOLD (CAST) u3 FEAT OPER wmeHto. MNosiensietcst meHto MOLD FEAT (CAST
FEATURE).

3. Bb|6ep|/|Te TN 3nemMeHTa, KOTopyk TpeGyeTCﬂ no6aBuTh. MoaABNATCA ANANOroBble OKHa U
MEHI0, UCNoJb3yeMble O1A CO3aHNA 3NeMeHTa, Kak onncaHo B crnefyumnx pasagenax.

CoszpnaHue OTBepcTun ¢ NapaHTUpoBaHHbLIM 3a30poM ANA

BbiTankuBartens

OTBepCTVs C rapaHTMpPOBaHHbLIM 3a30POM MCMOMb3YITCA ANS 0ToGpaxeHus, rae pasmeLlanTcs
nanbLbl BbITankMBaTens, KOTopble BbiTANKMBaT oOPMOBKY UMK OTNMBKY. OHU HUKAK He BIUAIOT
Ha reoMeTpuio pesynbTupyloLLeit (OPMOBKM UMK OTIINBKMU.

1. Boibepute MOLD FEAT (CAST FEATURE) > EJ Pin Holes.
2. OnpepgenuTe TUN pa3meLLeHus], Bbibupasi ogHy n3 cneayowmnx komaHg B MeHio PLACEMENT:
— Linear — pasmeLlaeT CCbINOYHbIE AMIEMEHTbI, KakK MIMHENHLIN OTCTYN OT ABYX MSIOCKOCTEN.

— Radial — pa3meLllaeT cCbINoYHbIE ANIEMEHTbI, KaK JIMHEeNHbIA OTCTYM OT OCK M Nog YriioM K
MIOCKOCTH.

— On Point — pasmMeLlaeT CCbINOYHbIE 3NIEMEHTbI B ONOPHON Touke. Micnonb3ynTte aTy KoMaHay
ONs co3aaHNsl HECKOSTbKMX OTBEPCTUN BbiTankmuBaTensi, kak OAMH 3NEMEHT.

3. Bbl6epl/ITe OMOpPHbI€ TOYKN NN TOYKN NOBEPXHOCTU pa3MeLLEHNA.

4. YKaXnte MecTornonoxeHme 1 HanpaBJieHne oTBepCcTnA (VI) BblTanknBatena OTHOCUTENTbHO
NJIOCKOCTU pa3MeLleHnd.

5. OnpepenuTte, KOTOPbIE KOMMOHEHTBI OTBEPCTUSA (1) BbITankuBaTens 4OMKHbI NepecekaTbes.
310 MOXeT BbITb CAENaHO aBTOMATUYECKN UMK BPYYHYIO.

[nsa kaxgoro nepece4yeHHOro KOMNoHeHTa, BBeanTe aMameTp OoTBepCTuA C rapaHTMpoBaHHbLIM
3a30pOM B 3TOM KOMIMOHEHTE. Cuctema 0T06pa>+<aeT 3HavYeHne anameTpa no ymondaHuio.

6. Mo 3aBepLUeHnM BbIbopa BCeX KOMMOHEHTOB, KOTOpble AOXHbI BbiTb NepeceyeHsl, Bbibepute
INTRSCT OPER > Done.

7. Onpe/:l,envlTe anamMeTp paCTo4eHHOro oTBepcTtna n FJ'IY6I/IHy. Cucrema 0T06pa>|<aeT 3Ha4YeHnA
no ymMmosn4aHuio.

8. LWenkHute no OK. Cuctema pereHepupyeT oTBepcTME (9) BbITankuBaTensi Kak OAMH 3N1EMEHT.

O6paTtute BHMMaHUe: He 3abyabTe BbibpaTh OCb OTBEPCTMS Nanbla BbiTankmMBaTtess, HO He OCb
cbopkun anemeHTa Bbipesa, korga 6yaete BbibnpaTtb 0OTBEPCTME A5 KOMMPOBAHUA UK B
KayecTBe CCbINKU.

Co3pnaHve BooosoaoB

BogoBoabl - anemMeHTbl YpOBHsSI COOPKK, UCNONb3yeMble ANS pa3MeLLEHMS BOASHbIX KaHanoB
(MpocBeprieHHbIX OTBEPCTUI) ANA Nepefayn oxnaxaaroLen Boabl Yepes KOMMNOHeHThb! JluTenHowm
unu Mpecc-popmbl.

1. Boibepute Feature > Mold Assem > Water Line. lMosasnsetca gnanorosoe okHo Water Line.

2. Beegute Tpebyemoe Ha3BaHvWe BogoBoAa Ha 3anpoc cuctembl unn Haxmute ENTER, 4ytobbl
NPUHATb NMS MO YMOSYaHMIO.

3. Beegute Tpebyembin guameTtp Bogosoaa, unu Haxmmute ENTER, 4Tobbl npyHATL 3Ha4YeHune
AviameTpa no ymon4aHuio.
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4. Co3panTe 3CKuU3 cxeMbl BOgOBOAA.
OGpaTuTe BHUMAHME: CEYEHNE HE MOXET COAEpPXKaTb Kakme MO0 HeNUHENHbIE 0OBbEKTDI.

5. Bb|6ep|/|Te neTtanun, KoTopble 3N1leMeHT BOAOBOAA NepeceYyeT. 970 MoXeT bbITb caenaHo
aBTOMaTUYECKN U BPYYHYHO.

6. Ecnn TpebyeTca onpenenvTb ycrnoBue okoHYaHusl, Bbibepute End Condition ns gnanoroeoro
okHa Water Line n wenkHute no Define. Beibepute yron, noa kotopbiM TpebyeTca onpeaenvTb
YCIioBMe OKOHYaHUSA U TUM YCNOBUSE OKOHYaHUA. Bo3aMoxHble BapmaHTbl none (HU oauH), blind
(rnyxomn), thru (HackBo3b) u thru w/cbore (HackBo3b C pacTouKon).

7. WenkHnTte no OK gns co3gaHus anemeHTa BO4OBOAA.

Co3spaHue JInTHuKa

JINTHUKN (runners) - 3NNIeMeHTbl YPOBHA CGOpKI/I, ncnonb3yemble OnA pacnpeneneHna
pacnnaBneHHoro matepuana, 4YTOObI 3aNONHUTL (bOpMOBKy nnn OTIINBKY.

1. Boibepute Feature > Mold Assem > Runner. [NosBnseTcs guanorosoe okHo Runner.

2. Beegute Tpebyemoe Ha3BaHWe NMUTHUKA Ha 3anpoc cucTeMbl Unu Haxkmmute ENTER, 4ToGbl
NPUHATb UMSI MO YMOJTHAHWIO.

3. Boibepute dhopMy nutHuka us meHto SHAPE. [locTynHble hopmbl ANst IMTHUKOB CreayoLme.

Round (Kpyrnbin)

- Hexagon (WWecturpaHHbIi)

- Half Round (Monykpyrnbin)

— Trapezoid (TpaneueungansHbli)

— Round Trapezoid (Kpyrneii TpanevuenaanbHblin)

KPYBIA LWECTUrPAHHIA MONYKPYITLIA
LWMPUHA J LUIMPUHA — cm|  UMPMHA
— KPYMBIA =t
k TPAMELEMOANEHBIM
TPAMELEEWAANEHEIA
HEWA YION HAKNOHA YION HAKNOHA
FNYBHA Z

3|

—&=— UWKPHUHA P=——

=
™— PAIMYC CKPYIMEHWA

OWAMETP

®opmbi JlumHukoe
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4. BeeguTe pasmepsbl, KOTOpble ynpaBnsAoT OPMON NMUTHMKA, B COOTBETCTBMM C BbIGOpPOM Mo n.3.
Hanpumep, npu Bbibope Round Trapezoid cuctema 3anpalunBaer:

"Enter runner diameter: (Beeante guameTtp nutHuka)"
"Enter runner angle:(Beegute yron nutHuka)"
5. Co3paiite acku3 TpaekTopum NoToka NnTHUKA.

6. Bb|6ep|/|Te aetanun, KOTopble 3N1IeMEeHT JIMTHUKa NnepeceyeT. 970 MoXeT bbITb caenaHo
aBTOMaTUYECKN U BPYYHYHO.

7. Mpn HeoBX0ANMMOCTU N3MEHNTL pasmepbl HOpMbl 0TOBpakaemMon TpaekTopumn NoToka,
BbibepuTe Segment Sizes 13 gnanorosoro okHa Runner u wenkHuTe no Define. Buibepute
OTAENbHbIA CErMEHT UM Habop CErMeHTOB.

8. LWenkHute no OK anga co3gaHunst anemMeHTa NIMTHUKA.

Hennockue JInTHUKK

JINTHMKM onpedensitoT HanpaBneHWe TpaekTopun Ans anemeHTa. HanpaeneHue Tpaektopun ans
anemMeHTa MOXHO onpeaensTb NMMO0 3CKM3MPOBaHMEM E€ro Ha NNOCKOCTU, NMBo BbiIGopoMm ntoboi
OMOPHOW KPUBOW B KA4YeCTBE TPaekTopumn NoToka. ATa KpmBasi MOXeT ObITb NPOCTbIM
OBYXMEPHbBIM 3CKM30M UIN CITOXXHOW TPEXMEPHOWN KPUBOW, CO34aHHOW C UCMONb30BaHMEM
nto6oro n3 MeToAoB, JOCTYMHbIX B HacTosiwee Bpems B Pro/ENGINEER.

MonepeyHoe ceveHne NUTHMKA AOMKHO BbITb MOCTOSIHHBIM. [1rsi COXpaHeHWsl MOCTOSIHHOTO
MonepeYHoro ceveHust BOosb ntoboi ykasaHHON reoMeTpum, MOMeCTUTE CeYEHUE NNTHMKA Tak,
4yTOGbI €ro Havasno koopauHaT BbIIo NepneHaNKyNsAPHbLIM TpaekTopun noToka. [na npocTbix
[ABYXMEPHbIX MIIOCKMX NMTHUKOB, BCEraa pasmellante cedeHve napannesibHO HarnpaBneHuo
BbITANKNBaHNSA. [nsi TPEXMEPHbIX CMOXHbIX JINTHMKOB, BCEr4a NoMeLLaiTe cevyeHne
nepneHanKynsipHO KPMBOW, KOTOPas ONpeaensieT ero TPAEKTOPMIO MOTOKa.

Co3aaHue Hennockoro JiIutHuka ¢ Boibopom TpaekTtopum

1. Boibepute MOLD > Feature > Mold Assem > Runner. NosiBnsieTcs AManoroBoe OkHO
Runner.

2. Beegute Ha3BaHWe Ans NUTHUKA.

. Beibepute popmy nutHumKa.

. Onpegenute pasmep nUTHKKA.

. Boibepute Select Path. lNossnsietca meHto CHAIN.

. BbibepuTe Bce cyllecTBylOLWME KpMBbIE, BOOSb KOTOPbLIX ByaeT cnegoBaTth NIUTHUK.
. Boibepute Done Sel.

. Onpe/:l,enMTe HanpaslieHne n nepecekarwwmneca getann and nMnTHUKa.

© 0o N o 0 b~ W

. Boibepute OK. JluTHuk nosiButcsa B Coopke JntenHom ®opmel.

Onpep,eneHMe Hennockoro JIutHuka c 3CKM3MpOBaHMeM

TpaekTopum

1. Boibepute MOLD > Feature > Mold Assem > Runner. [osiBnseTca AnanoroBoe okHO
Runner.
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. BBegute Ha3BaHve Ansi NUTHKKA.

. Beibepute dhopmy nuTHUKa.

. OnpepnenuTe pa3Mep NUTHUKA.

. Boibepute Sketch Path. NMosiensietca meHio SETUP SK PLN.
. Co3paiiTe acKu3 TpaekTopum NMTHKKA.

. Onpep,enMTe HanpaslieHne n nepecekawwimneca getanm and nMTHUKa.

0 N O g b~ W DN

. Boibepute OK. JIuTHUK nosiButcs B cbopke JlntenHon dopmbl.

Cos3aaHue OTcTyna

OnemeHT obnactu otctyna (offset area feature) npegHasHaveH ons gobaBneHnsa nnu yganeHus
MaTepuarna oT KOMMOHEHTOB 1 obreryeHns npouecca OTKpPbITUS (POPMOBKN MW OTIINBKN.
MonoxuTenbHas BeNMYMHa oTcTyna 4obasnseT MaTtepman k NoBepXHOCTU, a oTpuuaTernbHas -
BbluMTaET MaTepuan U3 NoBEPXHOCTU.

O6paTuTe BHMMaHME: MOXHO BbiOpaTh HECKONbKO MOBEPXHOCTEN ANs OTCTyNa.

Cos3aaHue NMonHoro OTcTyna

B meHto MOLD FEAT (CAST FEATURE) Bbibepute Offset Area, 4ToObl Ha4aTb co3gaBaTb
3M1EMEHT OTCTyNa.

MNosiBnaetca meHto OPTIONS.

1. Bbibepute Whole Surf 13 meHio OPTIONS. Whole Surf nossonsiet co3gaeatb OTCTyn Ans
BCEeWN NoBepxHOCTU (en).

2. B meHio OPTIONS, BbIGepuTe 0gHO 13 CneayoLwero:

— Normal Off — cosznaeT anemeHT OTCTyna nepneHAnKYNapHO NOBEPXHOCTU OTCTYMa.

Transl Off — cosgaeTt anemeHT oTCTyna NepneHAnKynsipHO OPYron yka3aHHOW MOBEPXHOCTM.

3. BoibepuTte noBepxHOCTb (M) Ansa otctyna. MNpu Boibope NoBepxHOCTU, KOTopasi umeeT
HEeCKOJbKO KOHTYpOB, nosiensietcs meHto WHOLE OPTION co cnegytolwmmmn KoMaHaamu:

- Pick Loops — BbibepuTe Tpebyemble KOHTYpa No Mepe NX MOACBEYNBaAHUS.
- All Loops — BbiGupaeT Bce KOHTYypa.

4. BeeguTe 3HayeHne oTcTyna.

Co3paHue O6nactn OTcTyna

Wcnonbayiite Area Offset ons co3gaHnst HOBbIX MOBEPXHOCTEN MyTEM CMELLEHMS 00nacTu
NockyTHOW noBepxHocTw. MNpoueaypa co3gaHms obnacty oTcTyna aHanorm4Ha, 4Yto n ans
TBepAOTENbHbIX anemeHToB (Solid/Tweak/Draft).

1. B meHio MOLD FEAT (CAST FEATURE), Bbibepute Offset Area, 4to6bl HayaTh co3gaBaTb
anemeHT otctyna. MNosensercsa meHio OPTIONS.

2. Boibepute Sket Region 13 meHio OPTIONS. Sket Region no3sonseT cmeLaTs 4acTb
NMOBEPXHOCTU C UCNOSb30BaHNEM 3Cku3a ceveHuns. CeyeHne NpoeumpyeTcs C 9CKU3HON
NNOCKOCTU Ha BbIGPaHHY NOBEPXHOCTL (M), NOCIe Yero NPUMEHSETCS BENNYNHA OTCTYNA,
AaroLiasi aneMeHTy rnyouHy.
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3. B meHto OPTIONS:

- Bbibepute SideNrmToSrf ons 0603Ha4eHns HanpaBneHust obnacTu oTcTyna
nepneHAnKyNsipHO NOBEPXHOCTMU.

- Bbibepute SideNrmToSkt ans 0603HayeHns HanpaeneHus obnacTtu oTcTyna
nepneHAnKyspHO 3CKU3HOM NIIOCKOCTM.

. BeibepuTe noBepxHocTh (1) ona oTcTyna.

4
5. CoenanTe 3CK13 ceYeHus.
6. Buibepute Done.

7

. Beibepute Flip nnu Okay, 4To6bl onpeaenvTb, kakasi CTOPOHa 3CKM3a arieMeHTa JOIDKHA
Mcnonb3oBaThCS.

8. BBeaute 3HayeHue oTcTyna.

OnpepeneHue Nonb3oBatenbckoro AnemeHTta (UDF)

OrnemMeHTbl, CNoNb3yeMble AN LLEHTPANbHOrO NMUTHUKOBOW BTYITKM MOLENM, IUTHUKA U CUCTEMBI
nutatenen AomkKHbl MOAENMPOBATLCS, KakK 3rIEMeHTbl COOPKK, KOTOPbIE NepecekatoT 3aroToBKY
UM MaTpuly, NUTENHY OPMY, UM KOMMOHEHTLI OTIIMBKK. 3aTeM, N3 3TUX SIEMEHTOB MOXHO
coenate UDF ana ganbHenwero ncnosib3oBaHnsa B Apyrux Moaensx.

1. CosganTte anemeHT (bl) cOOpKK, Nnepecekaowun Tpebyembie KOMMOHEHTbI HYXXHON reOMeTPUN.

2. Co3paiite HeobXoaANMbIE 3CKN3bl CEYEHUN, NCNoJb3ya KPOMKK U MOBEPXHOCTU CCbINTO4HOMN
aetanun no mepe HeobXxo4MMOoCTH.

MpumeyaHus:

- CnepgyeT ncnonb3oBaTh OAHM U T€ Xe CCbIMNKN HECKOMNBbKO pas, MOTOMY YTO noaxoAsLine
CCbINOYHbIe 3NeMeHTbl HeobxoanMOo ykasbiBaTb nNpu ucnonb3dosaHu UDF. [ns kaxagon
ccbinkn ByaeT npeanoxeHo cosgaTe 3anpoc.

— [1o BO3MOXHOCTW, ANt ANEMEHTOB crnefgyetT yCTaHOBUTb YpaBHEHUA. Hanpmmep, BbICOTa
BcergaB 1,5 pasa 6onblue LLUNPUHBbI. 310 YMEHbLUUT KONMNYEeCTBO NepeMeHHbIX pa3mMmepos,
KOTOpble HeobxoaMmo BBOOUTL npu KaXxgomMm pasmeLlleHnmn anemMmeHTa.

3. Boibepute Feature > Boibepute n3 meHto MOLD MDL > Feature Oper > UDF Library >
Create.

4. BBeguTe Ha3BaHMe NoSfib30BaTENIbCKOro afieMeHTa.

5. Ykaxute, 6ygeT nn UDF paboTatb camocTosaTensHo nnv 6yaeT 3aBuceTb OoT AeTanu, B
KOTOPOM OH BbIN co3aaH.

6. Boibepute anemeHTbl, kKOTOpble TpebyeTcs BkntoumTb B UDF. Crnctema 3anpocut BBECTH
KaXkOyHo CCbIfIKy 1 BCE HEOOX0AMMbIE 3HAYEHUS.

Monb3oBaTenbCcKkue AnNemMeHTbl

Monb3oBatenbckme anemeHTbl (UDFs) moryT 6biTb CO34aHbl M3 CTaHAAPTHLIX BbIPE30OB UMK
nasoB B Mogenun nutenHon oopme mnm otnuseke. UDFs no3BonsoT co3gaBaTb CTaHAAPTHbIN
3NeMEeHT BCEro OaMH pas. 3aTeM, MOXXHO MCMOMb30BaTb €ro B pasnnYHbIX MOAENSIX NPOCTbIM
N3MEHEHNEM Ero CCbINTIOK 1 pasMepoB.

Brubnuoteka nonb3oBaTENBCKMX 3NIEMEHTOB MOXET ObITb HACTPOEHa Ans paboThbl C YacTo
nucnonb3yemown reometpuen. 3ta bubnmoTeka JomkHa 6bITb CO3aaHa 3apaHee, UCNoNb3ysd
06blYHbIE METOAbI AN CO34aHUSA NONb30BaTENbCKUX ANTIEMEHTOB.
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Pa3melweHue Nonb3oBaTenbCcKoro AnemMeHTa

Monb3oBaTenbCckme aremMeHTbl MOryT ObiTb 4O6aBMEHbl K 3aroTOBKE UNu matpuue 1 k cbopke
JIntenHon unum Mpecc-hopmbl.

OGpaTute BHUMaHue: nepes pa3MellleHeM MNoNb30BaTeNbCKNX 3NeMeHTOB yoeauTech, YTo
COOTBETCTBYHOLLME CChINKM (OMOPHBIE MITOCKOCTM, OCU) HAXOAATCS HAa MecTe.

1. BoibepuTte, Feature > Mold Assem > User Defined.

2. BoizoBute Tpebyembii UDF B ceccuto u criegynTe 3anpocam Anst pa3MeLleHns ero B TEKYLLEN
MoAenu.

06pa1'wre BHUMaHue: ecinn rpynna nMmeeT CCbINTOYHY MoAerlb, OHa BbI3blBaeTCA B OTAEJIbHOM
OKHe.

3. B meHto PLACE OPTS:
— Bbibepute Independent, ecniv B ganbHenwem MOXET NOTPpeboBaTbCA M3BMEHATb ANTIEMEHT.

- Bbibepute UDF Driven, ecnu TpebyeTcsi, YTOObI 3NEMEHT U3MEHSANCS MPU U3MEHEHNN
CCbINIOYHON rpynnbl.

- [HononHumensHo, BoibepuTe Same Size, Same Dims unu User Scale, ons ykasaHus, ecnm
pasmepbl rpynnbl MOryT ObITb U3MEHEHBI.

4. Beegute Heobxogumble pasmepsbl 1 pasamectute UDF. Korga Bce HeOOXx0aMMble CCbINOYHbIE
anemeHTbl OyayT onpeaenexsl - UDF pasmelyaeTtcs.

Bknro4veHne OTtBepctun BoiTankmBartensa B UDF

OTBepCTUS C rapaHTMpPOBaHHbLIM 3a30POM MOXHO BKrtoyaTb B UDF. Mpu pasmelleHny rpynnsl ¢
TaKUM 3MEMEHTOM, CMCTeMa 3anpocuT BbiGpaTb 3HaYeHWe paguyca Ans Kaxaoro afemMeHTa
nHaneuayanesHo. MNocne BeliGopa Kaxaoro paguyca ans oTBepcTUsi BblTankueaTernsl, ero ocb
noaceevnBaeTcs.

BctaBka dnemeHTOB ¢ Ucnonb3oBaHueM Pexunma BcTaBku

HoBble anemeHTbl 406aBNAOTCA NOcne nocneaHero CylleCcTBylOLllero aneMeHTa B getanu,
BKNIOYasd nogaBneHHble aneMeHTbl. Pexxum BcTaBkn MOXHO ncnonb3oBaTb Ansi AobaBneHus
HOBOIO 3J1IeMEHTAa K J'IIO6OMy CyuwleCTByLlleMy 3rieMeHTy KpomMme ©a30BOro anemeHTa.

1. B meHio FEAT OPER Bbi6epute Feature Oper > Insert Mode > Activate.

2. Bbl6epl/ITe AJIEMEHT, Nocle KoToporo 6yp,eT BCTaBIIEH HOBbLIN aN1eMeHT. Bce anemeHTbl nocne
9TOro afieMeHTa — aBToOMaTU4eCKkn noaaBriA0TCA.

3. Co3panTe HOBbIN ANIEMEHT.

4. [inga Bo3Bparta K NpeablayLiemMy akTMBHOMY MeHo 6e3 Bbixoaa u3 pexunma Bctasku, BbibepuTe
Return n3 metio INSERT.

5. lna Bbixoga 13 pexnma BecraBku:

— Bbibepute FEAT > Resume 1 BbIGepuTe aNeMeHThbl, NoAaBrneHHbIE NPY akTUBU3aLMMK
pexxuma BCTaBKMU.

- Bbibepute INSERT MODE > Cancel. Cuctema 3anpocut — criegyeT N BOoCcCTaHaBNnBaTb
aneMeHTbl, KoTopble ObINK NogaBneHbl Npy akTuBM3aumm pexxmuma Bertaekun. Pro/ENGINEER
aBTOMaTUYECKN pereHepupyeT Moaernsb.
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Co3naHue PesynbTupyrowemn PopmMmoBKU Unu

OTnuBKM

OTtHocutenbHo Co3gaHusa PesynbTupyowen PopmMoBKU Unm

OTnuBKM

Kak Tonbko Bce ob6bembl OyayT onpeaeneHbl, MOXXHO M3BMEYb MX U3 3aroTOBKW UM MaTpuLbl ANS
CO3/1aH1S KOMMOHEHTOB NUTENHON POPMBI UMK OXNaxaaeMon MaTpuubl. Takke MOXHO
cosfasaTb pe3ynbTUpYIoLyo (dOPMOBKY NN OTIANBKY, 3aNONHSAS NONOCTbL POPMOBKN NNN
OTNINBKM Yepes NIMTHUKOBYIO BTYIKY, NMUTHWUKK N nuTatenu. HeT HeobxogumocTn nsenekatb BCe
06beMbI; MHOrga MOXHO CO34aBaTb NMPOMEXYTOYHbIE OO bEMBI.

U3BneyeHue KomnoHeHTOB JlIuTenHon dopmbl unm Matpuy

KoMnoHeHTbl nuTernHon hopmMbl Ny MaTpuLbl CO34alTCS 3anofHEHNEM NpeaBapuTeNbHO
3a4aHHbIX 00bEMOB NMTENHON hopMbI TBEPALIM MaTepuanom. 3TOT NPOLECC, BbINOSHAEMbIN
aBTOMaTU4YeCKW, Ha3blBaeTCS aKCTparmposaHmeM (extracting).

OnemeHT usBneveHns uwet obbeMbl NMTENHOW- NNy npecc-opMbl Ha YPOBHe COOPOK Ans
u3srneveHuns B getanu. Ecnu pesynbtatom pasgeneHus ctaHoBuTcs 6onee aByx o6bemoB,
cucTema sanpalwmBaeT KnaccuuumpoBaTh NPUHAANEXHOCTb U3BNEYEHHOW AeTann ogHOMY 13
obbemos.

lMocne nsBneyeHnsi, KOMNOHEHTbI TIMTENHOM (DOPMbI UM MaTPULbl CTAHOBATCS
nonHodyHkunoHanbHbiMu getanamm Pro/ENGINEER; oHM MOryT 6bITb Bbi3BaHbl B peXUMe
AeTanu, Ncrnonb30BaTbCs B PUCYHKaX, MexaHn4yeckn obpabatbiBaTecs B Pro/NC. MoryT 6biTb
[o0aBneHbl HOBbIE 3NEMEHTLI, TUMa hacok, CKPYrIeHni, OXNaXkgaemblX KaHanoB, YKINOHOB U
NMUTHUKOBBIX CUCTEM.

N3Bne4vyeHue KomnoHeHTa JintenHon ®opmbl unu MaTtpuubl

1. Bbibepute, MOLD (CAST > Mold Comp (Die Comp) > Extract (Make Solid).
2. Boibepute HasBaHve obbema nuteriHon opmMbl (MaTpuubl) AN U3BNEYEHUS B CIUCKE MMEH.

3. Cuctema 3anonHseT yka3aHHbIi 06beM TBepAblM MaTepuanom. KoMnoHeHT (MaTtpuua)
oTobpaxaeTtcsa 6enbiM LBeTOM. HasBaHne pesynbTupyloLleln geTann CoOoTBETCTBYET Ha3BaHUIo
obbema. Ecnu geTanb ¢ TaKuM MUMEHEM YyXXe CYLLEeCTBYET B akTVBHOWN NamATu, cuctema
3anpawvBaeT BbibpaTb Apyroe Ha3BaHve A1 KOMMNOHEHTa.
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Paapea " 4 .
£ P i ?BHEHEH © 3aneqeHHER KOMNOHEHT KNK METPULE

UzeneyeHue KomnoneHma unu Mampuuybi

M3BreveHHbIN KOMMNOHEHT NN MaTpULa COXPaHSAIT acCoLMAaTUBHOCTb C POAUTENBCKUM
00bEeMOM; NPU U3MEHEHNN 00bEeMA, KOMMOHEHT UM MaTpuua oGHOBNSAOTCA NPU pereHepawmm
MoAenu NnMTenHon hopmbl.

[ns oTobpaxeHWs paaMepoB N3BMEYEHHOTO KOMMOHEHTA UM MaTpULbl B NIOGOM pexnume
Pro/ENGINEER Bbibepute Query Sel ans Beibopa reomeTpumm, KOTOpas CCblnlaeTcs Ha
CCbIMOYHY0 MoAEerb.

NMocneactBus NepenmeHoBaHua O6bvema JiutenHon hopmbl Unm

MaTpuubl

N3meHeHVe HasBaHWsA 06beMa NUTENHON hOPMbI UMM MaTpULbI HE BIIUSIET Ha Ha3BaHue
KOMMOHEHTA NUTeNHOW hopMbl UM MaTpULbl, KOTOPbLIN YXke ObiN n3BneYeH U3 obbema.
AccounaTMBHOCTb MeXay KOMMNOHEHTOM UK MaTpuLei 1 06beM BCe eLLe CYLLEeCTBYET, Aaxe
ecnv uvmeHa pasnuyatotcs. OgHako, ecnv TpebyeTtcs, YToObl MMeHa COOTBETCTBOBAIN:

. Ecnun KOMNOHEHT unn MaTpula He CoOXpaHeHbl, yaanute ero n n3Brieknute CHoBa.

e Ecnu oH ObIn coxpaHeH, BbI30BUTE ero B pexume JeTtanu (C Mogenbto NUTerHon doopmbl B
ceccum), nepeuMeHyinTe aetans 1 coxpaHute moaens JlntertHon unu Mpecc-popMbl.

YpnaneHue KomnoHeHTa nunu Matpuubl

Ecnun n3BneyveHHbIn KOMMOHEHT HE YyOOBNETBOPUTENEH, OH MOXeT ObITb yaaneH 13 hopmbl B
cbopke. Bbibepute Delete B meHto MOLD COMP. CobcTBEHHO AeTanb He yaanseTcs B Takon
onepauun. Yganute getanb 13 6a3bl AaHHbIX.

CospnaHue Pesynbtupyrouweun JiutenHon nnum MNpecc-cpopmbli

OTOT Wwar no3BonseT co3gartb q)aKTVI‘-IeCKy}O pe3ynbTUpyroLyo d)OpMOBKy Unn OTIINBKY,
3anosiHAA J'IVITel‘/‘IHy}O cbopmy W1 NoNoCTb MaTpuubl, B TOM BUae — B KOTOPOM OHM B HacToALWMN
MOMEHT onpeneneHbl 4Hepes LJ,eHTpaJ'IbeIVI JINTHUK, JIMTHUKN N NUTaATENN pacniaBl€HHbIM
mMmaTtepuarnom.

OGpaTVITe BHMMaHUe: pe3yrbTupyrowas d)OpMOBKa nnn oTnmBkKa MoryT ObITb CO3AaHbl TONbKO
nocne Toro, Kak obinu co3gaHbl KOMMOHEHTbI N3BNEYEHNS UMK MaTpuLlbl.
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PesynbTaTt cosgaeTtcst nyTeM onpegerneHus o6bema, ocTaloLlerocs B 3aroToBky nocrne
BblUMTAHWS M3BNeYeHusl. 3atem, oH MoxeT ObITb NnepeaaH B Pro/NC ons yaaneHusi M3bbITO4HOro
MaTepuana; unv nepefaH B pexum [letanu, roe MOXHO BbIYMCNATb €10 MacC-MHEPLIMOHHbIE
XapakTepuUCTUKW, NPOBEPSITb COOTBETCTBUE YKIOHA U creHepupoBaTh ceTky (FEM) ans aHanusa
NMOTOKOB.

Pe3yanv|pyrou.|,a;| (bOpMOBKa Mnn OTINIMBKa BbIYNCIIAKOTCA, UCNOJb3yA CneayoLlyro (bopmyny:

Pe3yanv|pyrou.|,aﬂ (bOpMOBKa nnn oTnmBkKa = (cymma reomMeTpun BCen TeKyLLI,eI7I 3arotToBkn Unn
MaTpuLlbl — Bbipe3bl Ha ypoBHE C60pKM, KOTOPble NepecekarT 3aroToBKy Unn matpuuy - Bce
M3BJrie4eHHble aeTanu - 0TBepCcTud C rapaHTUpoBaHHbIM 3a30pOM BbITaJ'IKI/IBaTeJ'Iﬂ)

1. Onsa c6opku popmebl, Beibepute MOLD > Molding > Create.

O6paTuTe BHUMaHMWe: B OAMH MOMEHT BPEMEHUN B MOAENN MOXET CYyLLeCTBOBaTb TONbKO 0AHa
dhopmoBoYHas aetanb, NoaToMy Create n Delete nosBnsATCA B 3aBUCMMOCTM OT TEKYLLEro
coctosiHusa popmoBku. Cm. Yaanenue CyuecTsyowen Pesynbtupytowen PopmMoBKy Unm
OTnuekn.

[na cbopkn otnmekm Bbibepute CAST > Cast Model > Create > Cast Result.

2. BBegute nmsa pesynbTupytolen hopmMoBKM UK OTNUBKU. PesynbTupytowasa opmoBka nnm
oTnueka OyayT co3gaHsl.

Moaens ¢ HECKONbEMMMW AETanAMK F*eaynbmp:,-mmaﬁ OTnWeKa

CobpaHHEIE KOHCTRYKTHBHEIE MOENH NumHmK

/‘-:I N
EepTUiansHeN
NUTHWK

Pe3ynbmupyrow,ass Omnueka

YpaneHue Pe3ynbtupyrowen ®PopmoBku unm OTnmnBKU

1. Onsa cbopku npecc-gopmbl, Bbioepute MOLD > Molding > Delete.
[nsa cbopkn nuteiHon dopmebl, Bbibepute CAST > Cast Model > Delete > Cast Result.

2. HOATBep,D,I/ITb Ball 3anpocC Ha yaaneHune pesyanMpylou_LeVl (*)OpMOBKI/I nnn oTrMBKN, BBOOA Y B
OTBET Ha 3anpoc.

O6paTute BHUMaHue: Ecnu pesynbTupytowas (oopMoBKa U OTIIMBKA YXKe OblNv COXpaHEeHH!,
chann getanu npu aTol onepauun He yaansietcs. Micnonb3yiiTe COOTBETCTBYIOLLNE KOMAHbI
ynpasneHus dannamm ana yaaneHus getanu u3 6asbl JaHHbIX.
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Mexio MOLD/CAST OPEN

OMynaumst npouecca OTKPbITUS IMTENHOW U Npecc-opMbl MO3BOSISIET MPOBEPUTL
NpaBuUIbHOCTb KOHCTPYKUMK. MOXHO onpegenutb nepemelltennst onsa nobor cbopku, kpome
CCbINTOYHON MOAenu 1 3aroToBKN U MaTpuubl. BeiBaeT ygobHO nepeHecTn CCbINIOYHY0 MOAENb
M 3aroTOBKY MMM MaTpuULy Ha CKPbITLIN CROW 4O OTKPbLITUSA JIMTENHON NN Npecc-hopMbl.

Mpouecc oTKPbITUA NUTENHON UNK Npecc-popMbl - PSAA, LLAroB, Kaxabli U3 KOTOPbIX COOEePXUT
ofHO unu Gonee nepemMelleHuii. MepemellieHre — kKOMaHaa Ha ABWXeHWe ANs ogHoro unu Gonee
YNEeHOB B YKa3aHHOM HanpaBfeHUN Ha YKa3aHHYH BENUYNHY.

MeHio MOLD OPEN (DIE OPEN) cogepxuT cnefytoLine KomaHabl:

« Define Step — onpeaensieT war OTKpbITUS IMTENHON NN NMpecc-PopMbl Ha yKazaHHOe
nepemMeLleHme Ans YNeHoB NUTENHON unu npecc-popmel. [ns Kaxaoro wara MOXHO
KOHTpONMpoBaTh COyAapeHUs 1 YKITOH.

e Delete — ynanger cyuwlectBytowmi war. Beeaute Homep wara.

¢ Modify — nsmeHsiet cyuiectsytowmn war. Beegute Homep wara. icnone3syinte KomaHab!
mMeHto Define Step ans nobaeneHus 1 yaaneHus nepeMeLleHnin unn anst KOHTPoNs
coyaapeHui.

¢ Mod Dim — nameHsieT BenniunHbl OTCTYNOB. Bbibepute nepemellaembii 00bEKT AN
oTobpaxeHns oTcTyna. MIameHeHne BenMUnHbl OTCTYNa BO3AENCTBYET Ha BCE OOBHEKTHI,
BKIMHOYEHHbIE B 3TOT LUar.

¢ Reorder — nepeynopsigounBaeT LWaru OTKpbITUS NUTENHOW nnn npecc-gopmbl. Beeante
HOMep NepeynopsifoYMBaEeMoro LWwara, 3aTemM BBEAUTE Er0 HOBbIN HOMEP.

¢ Explode — BbINnonHseT Npouecc OTKPbITUS NUTENHON N Npecc-popMbl, Kak OH Bbin
onpegeneH. MNMpu Bbibope Explode, Bce YneHbl NUTENHOM MK Npecc-opMbl BO3BpaLLatoTCs
B Ux ucxogHoe nonoxexve. Haxmmte ENTER ansa otobpaxeHus nepsoro wara. O6bekThbl,
BKITIOYEHHbIE B NepeMeLleHe NepBoro wara nepemMeLLaTCs Ha yKasaHHbIN OTCTyn.
Mpogomxkarite HaxmmaTe ENTER ans nocnegosatenbHOro otobpaxeHus BCeX LUaroB.

MNMpaBuna

MpaBuna, koTopble He0H6XO0AMMO MOMHUTL NPU ONPeAenNeHnN LWaroB AN OTKPbITUA NINTENHOW
dopmbl:

«  Kaxagpblll Wwar MoXeT coaepaTb pasfyHble NepeMeLLeHus, KOTopble BbINOMHSAITCA
OOHOBPEMEHHO.

¢ O6GBbeKT MOXET ObITb BKIMOYEH TOMNBKO B OAHO NEepeMeLLeHne Ha Lar.

. I'Iepelvleu.l,eHme MOXXeT BKIo4aTb HECKONbKO OOBbEKTOB, HO OHM BCE OO0JTKHbI CMELaTbCs B
OAHOM HanpasleHUn Ha OAHY BEJNTNYUHY.
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BriGepvme ator
KOMOMHEHT BoifepuTe 3Ty KpOMEY
408 HANPasneHWs
NONOHWTENBHOM CMELLEHWA

OnpedeneHue lNepemeujeHust

OnpepneneHue MNMocnegoBatenbHocTU OTKpbITUA JIUTEMHON UK

Mpecc-chopmbli

1. Y6eaunTecnb, 4TO BCE KOMMOHEHTbI JIMTEMHOWN UK Npecc-opMbl U3BIEYEHbI, pe3yrbTupyoLme
OOPMOBKM MK OTIIMBKM CO3AaHbl, a CCbINIOYHAs AeTarnb U 3aroToBKa Unu matpuua - CKpbIThI.

2. Beibepute MOLD (CAST) Mold Opening (Die Opening) > Define Step > Define Move.
3. Boibepute 06bekT (bl) Ansa nepemelleHns n Bbibepute Done Sel.

4. BblbepuTe NUHENHYIO KPOMKY, OCb UM NIOCKOCTb ANst yka3aHusa HanpaBneHus. O6bekT (Tbl)
nepemMeLLaeTcst napansenbHO KPOMKE WUIn OCK1, UMK NeprneHaMKyNSpHO NIOCKOCTY.

5. Beeaute BEJTMHNHY CMELLEeHUA. KpaCHaﬂ CTpelika yKa3blBaeT NOoJIOXUTEIbHOE HanpasiieHne.
Ecnn Tpe6yeTc;| nepemMelieHne B NpoTUBOMOJIOXKHOM HanpasleHnn, BBeanTe oTpuuaTesibHyto
BEJIMYNHY CMELLEeHUA.

6. I'Ip|/| HeobxoaMmocTw, npoBepbTe cCoyaapeHne anda Tekywero nepemMmeLleHna.

7. OnpegenuTe OONONHUTENbHbIE NEpeMELLEHNS NS 3TOro wara unu Beibepute Done 13 MeHio
DEFINE STEP. O6bekTbl NOABRATCA B X HOBbIX MOJIOXEHUSIX.

8. MpogonmxanTte onpegendaTb Waru Ans OTKPbITUA NUTENHON dopMbl. [ocne Kaxagoro wara
MoAernb NMTeNHOW PopMbl NEpPeprncoBbLIBAETCS.

9. Mo 3aBepLueHuu, Boidepute Done/Return n3 meHto MOLD OPEN. KOMMNOHEHTbI NTIUTENHON
dopMbl BO3BPALLAKTCA B MX NEPBOHAYaribHOE NOMNoXeHne.
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MNepeMelwsHne 2. BolGepUTE 3TOT KOMIOHEHT

BriSepuTe 3Ty NNOCKOCTS

ANA HANPAENEHWA {NONOKUTENEHOE
War 1 ans NepemelleHna 1, oTpULETENLHOE
anA NepeMelsHnn 2)

Omkpbimue lNpecc-®Popmbi
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Berasxa HOBbIR HARHAIA
KOMAOHEHT ;

LWar 1
War 2 ar3

CkoppexkmupoeaHHasi KoHcmpykyusi lpecc-¢hopmbi

NMpoBepka Ha CoyaapeHue

MoxkHo npon3BoanTb CUCTEMHYIO NMPOBEPKY NepemMeLlaroLLnXca peTanen Ha coynapeHue no
OTHOLUEHUIO K UX CTaTUHECKOMY MOJIOXKEHUIO OJ1A KaXOoro onpenendemMoro xoga.

1. Nocne onpegeneHus xoaa, Beibepute Interference n3 mexHo DEFINE STEP.
2. Bbibepute Static Part.

3. Boibepute getanb Ansa nposepku. Cuctema npoBepsieT nepemMeLlarownnesd o6bekT (bl) Ha
coyaapeHve co CTaTUYecKomn getanbio U BblgaeT pedynbTaThl. Ecnv coyaapeHne obHapyxeHo,
OHO 00603HavyaeTca NoACBEeYMBaHMEM COOTBETCTBYIOLLEro o6bemMa KenTbiM LiBETOM.

4. Ewe pas3 Bbibepute Static Part ons BbinonHeHMs NpoBepKK Ha coygapeHne OTHOCUTESBHO
Apyron ctatudeckon getanu, unm sbioepute Done/Return n3 meHio MOLD INTER.

Ecnu coynapeHune 6yaet oGHapyXeHOo, MOXHO yaanuTb NepeMeLLeHMe U BbIMONHUTb APYron NyTb
OTKpbITUSA NUTENHOW opMbl. MIHoraa, BepoAaTHO, NpUAETCA nepecmMaTpmBaTb KOMMOHEHTHI
nuTenHon opMbl.
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BepxHWA KOMOOHEHT

MoBepxHOCTE PajLeama

HWHHWE KOMOOHEHT

MepeMecTuTe aTOT
KOMMOHEHT
(OTnuera)

BriGepUTE KaK HENOOBMHHY

; AeTank
A

Wa3-aa atoro
BilAEBNHBEaHWA

Mpoeepka Ha coydapeHue
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PasneneHune O6bemMoB

OTtHocutenbHo PaspeneHunsa O6sLemoB

3aroToBky nnv matpuuy, unm oobvem JuteriHon nnm MNMpecc-hopMbl MOXHO pasgensTb,
MCMonb3ys NOBEPXHOCTb, MOBEPXHOCTL pasbema unm obbemM. PasgeneHue cosgaeT OAMH nnu
ABa oO6bema, KOTopble 3aTeM MOXHO MCNOSb30BaTh NPU CO34aHUM KOMMOHEHTOB NIUTENHOW
dopMbl N MaTpuubl. Takke MOXHO ykasaTb, UITHOPUPOBaTb OAMH 13 06bEMOB M co3aaTb
06bem TONbKO C OAHOWM CTOPOHbI MOBEPXHOCTM pa3bema.

Kak PaboTaeT PasgeneHue

PasgeneHwue - gpyroi nyTb co3gaHnsa 00 beMOB NUTENHOW Un npecc-gopmbl. MNpu onpegenennm
NOBEPXHOCTU pasbema, KOTOPYIO HY>XHO UCMNOSb30BaTh 4SS pa3faeneHnsa 3aroToBOK Unu matpud,
n Bolbope All Wrkpcs 13 meHto SPLIT VOLUME, cuctema:

. PaccuntbiBaeT 06bem Mamepuarsia 3a20moeKu usiu mampuubl AnA oAHon CTOPOHbDI
NOBEPXHOCTU padbemMa.

*  BblkntoyaeT oTaeneHHbIn 06beM B 06beme NUTENHOM Ui Npecc-opMbl.
« [loBTOpSiET NpoLIECC AN APYroN CTOPOHBI.

OTa npoueaypa Takke aBToMaTuyeCckn BblumTaeT 06beM CCbINTOYHON AeTanm (ei) U3 3aroToBku
unun matpuupl. Takoe BbluMTaHNe HasbiBaeTcs obpe3kon (trimming).

Insa cbopok JlnternHon nnu Mpecc-hbopMbl C HECKOINBbKMMI 3aroToBKaMu, MOXHO BblbupaTtb
OTAENbHYIO 3aroTOBKY UM MaTpuLly Ans pasgeneHus nnv Beidpate Bce. Korga pasgenexve
OyaeT BbINOMHEHO, BCe BbIOpaHHbIE 3aroTOBKU UM MaTpuLibl 06 beQUHSIIOTCA U MO pe3ynbTaTy
BbINOMHAETCS pasgeneHue.

Co3naiTe NOBEPXHOCTE Pasbema
HAPUCYIATE 3TY NMHAKD Pasbema u
BhIAAEMTS 28

PesynETUPYIOLME KOMNOHEHTEI K :
APECC-hopMbl MAW MaTPULE! (Nocne C I YRR,
W3BNEMEHUS 11 PACKPLITHS) "

Pa3deneHue 3azomoeku unu Mampuubi
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|_|pl/l pasgeneHnn 3arotoBk UM MaTpuLlbl X reoMmeTpua KonnpyeTtcd, a CCblyio4Hasa moAesib U
QlieMeHTbl Bblpe3atoTCAd U3 CKOI'IVIpOBaHHOVI reomeTpun. Mutatenu, INTHUKA 1 Ll,eHTpaJ'IbeIVI
JIMTHUK TakKXe Bblpe3atoTCA. an BblYMCrEeHMM obbema pasaeneHna ydnTbiBaloTCA BCE MNOJIOCTU.

PasHuua mexay pasgeneHvemM 3aroToBKU UM MaTpuLbl HA 06 BbEMBI U UX OnpeaerneHnem ¢
ucnonb3oBaHnem komaHabl Create Vol nokasaHa Ha criegytoliemM pucyHke. [Npu onpeaeneHmnm
o6bemMa, KOMMOHEHT NUTENHOM DOPMbI UK MaTpuULUa CO34alTCa NyTEM 3anOfTHEHUSI BCErO
ob6bema TBEPALIM MaTEPUArioMm HeE3aBMCMMO OT KaKoro NiMbo HanoXXeHUs Co CCbINOYHON
mMogensto. Mpu pasgeneHny 3aroToBKM UM MaTpuLbl, NONOCTb NIMTENHOM MW Npecc-hopMbl
ocTtaeTtcs. Kak Tonbko pasgeneHvne OygeT co3gaHo, pasHuua Mexay obbemamm, noydeHHbIMU
3TUMKU OBYyMA MeToaaMn ucyesaert.

a) Coaganme ofbema S /
s

@) PaanensHwe

Mzaneqvenna/Cosnaqre TeepaotensHoro ObbexTta
—_ B

Coanaiite ofbem nyTam scku3nposaqna (Be3 obipeskw) a) Ofbem cozfadisii Masnsveduem/Cozaaqmen
TESpACTENSHOM obbekTa

@) Fazpes (Mcnonkays oSbem Wk MOSHTUYHYH NOBERXHOCTE) M MagnedyeHue/Co3aaHue
TESpACTENSHOM obbekTa

Paznu4ue Mexdy Create Vol u Split

PasgeneHve 3arotoBku UM MaTpuLbl MOBEPXHOCTAMMU pas3ferieHus rapaHTupyer, 4To
KOMMOHEHTbI NMUTENHON POPMbI MM MaTpULbl LENNKOM COCTaBnsAT Tpebyembli o6bem, 6e3
OOMOMHUTESbHBIX UMW OTCYTCTBYIOLLMX YacTen.

Mpu pasgeneHnn 3aroToBKU NN MaTpuLibl, CCbINTIOYHAst MOAENb aBTOMaTUYECKU Bbipe3aeTcs A4S
co3gaHmsa nonoctu JlutenHon nnm MNMpecc-gopmel.
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Mampuua c lNonocmero

OnemeHTbI, NoNy4valLNecs Npy pasgeneHun, Co3gatnTcs B BUAE ITEMEHTOB COOPKM.
O6paTtuTe BHMMaHMWe: reoMeTpUsi 3aroTOBKN UM MaTpULLbl HE M3MEHSIETCS NMPU pasgeneHnm.
Bcskui pas, korga 3arotoBka Unm maTtpuua pasgensoTcs:

e CHayana cuctema KonupyeT 3aroTOBKWU UM MaTpuLbl B OOUH OOBbEM.

e 3artem, cuctemMa BbIpe3aeT CChINOYHYIO MOAEeNb M3 obbema.

¢ OkoH4aTenbHbIM pe3ynbTaToM pasgeneHns aensaeTcd 06bem (Mbl) ypoBHSA cbopku JluTenHon
unu lNMpecc-popmbl.

CospaHune dnemeHToB PaszgeneHna O6bema

[nsa HekoTopbIX TUMOB 06beMOB, HEOOXOAMMO CO34aBaTb 3NEMEHTbl 0ObeANHEHMS, Bblipe3a Unn
KonupoBaHusa ans obecneyeHns ycnewwHoro pa3dneHus oobema. MoXHO ucnosns3oBaTth OMLMIO
Adv Utils B meHto MOLD MODEL nnn CAST MODEL ansa co3gaHust 3TUX aneMeHToB. OTu
aneMeHTbl CO34alTCa TEM XKe cnocobom, 4YTo 1 B pexunme Coopku. CcbinoyHas getanb He
MOXeT ABMNATLCA pe3ynbTatom onepauun Merge n Cutout.

I'Iepe/J, pa36|/|eH|/|eM obbema, y6eD,VITer, YTO HOBbl€ KOMMNOHEHTbI UMEKT NPaBUJIbHYHO
reoMeTpuio 1 opneHTauuto.

Mocne onepauunn Copy MO>XHO NMOBTOPHO KJ'IaCCVIq)MU,VIPOBaTb aetalnb Ui KOMMOHEHT C60pKI/I.

MeHto SPLIT VOLUME

Mpu pa3duernm obvema, nossnsetca meHto SPLIT VOLUME co cnegytowmmm KoMaHgamu:
e Two Volumes — pa3buBaeT 3arotoBky, Matpuuy unu obbem Ha ABa o6bema.
¢ One Volume — pa3buaeT 3aroToBky, MaTpuLy nnmnm o6bem, HO CO34aeT TONbKO OAMH 0OBEM.

e All Wrkpcs* - pasbuBaeT 3arotoBku. [eomeTpus BCex 3aroToBOK 00beanHseTca BMecTe 1
reomMeTpust BCeX CCbINIOYHbIX AeTanemn Bbl4NTaeTcs U3 9Toro o6 beaAnHeHNs.
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» All Die Blcks** - pasbuBaeTt matpuubl. F[eomeTpust Bcex maTpul, o6beamHsieTcsl BMECTe U
reoMeTpUsi BCEX CCbINIOYHbIX AeTanen n NecHaHblX CTEPXKHEN BblYUTAETCH U3 3TOro
obbeanHeHus.

* Mold Volume* - pa3bupaet o6beMm.
¢ Die Volume** - pasbuBaet o6bem.

+ Sel Comp — ykaxxuTte niobyto getanb (3a UCKINIOYEHNEM CCbINOYHON AeTanu) B cbopke Ans
pa3bueHus.

Pa3bueHune Ha [1Ba O6bema

O6BbEeMbI MOXHO MCNONb30BaTb AN pa3breHns 3aroToBok, MaTpul, unm obbemos. OgHako, B
OTNnYMe OT NOBEPXHOCTEN padbema, 00bEMbI HE U3MEHSIOT CYLLECTBYIOLLYIO FEOMETPUIO, OHY ee
npounsBoanT. Takoe BOCNPOU3BEAEHNE FEOMETPUM NO3BONSET BbINOMHATL OAHOKOMMOHEHTHOE
(oanH 00bem) pasgeneHne. Ecnu ncnonb3yetcsa NOBEPXHOCTb pasbema, 3aroTOBK/ U MaTpuLbl
pasgensTcs Ha ABa unu 6onee oTaenbHbIX KOMMOHEHTOB. OAHOKOMMOHEHTHOE pasdeneHue
Nno3BonseT U3BneYvb pesynbTupyowmne o6bekT 6e3 N3MeHeHNst 3aroToBKU U MaTpuLbl. MoxHO
W3MEeHSITb 3aroTOBKY UMy MaTpuLy Mo3xe, Unu pasgensTb ee, UCMoNb3ysa NOBEPXHOCTb pa3bema.

1. Boibepute MOLD (CAST) > Mold Comp (Die Comp) > Split (Split Die).

2. Bbibepute Two Volumes n Done B meHto SPLIT VOLUME. Ecnu cylecTByHOT yxe
onpegerneHHble obbembl, cneayeT Boiopatb All Wrkpces (All Die Bicks), Mold Volume (Die
Volume) nnu Sel Comp. Ecnu BoibpaHo Mold Volume (Die Volume), BoiGepute o6bem 13
cnucka.

3. BoibepuTte ogHy nnm 6onee noBepxHOCTEN pa3beMa, KOTOpbIE NMOJTHOCTBLIO NepeceKkaoT
3aroTOBKY MW MaTpuvuy, Unn BeibpaHHbI 06beM.

MpumeyvaHus:

- Ecnu noBepxHOCTb BbIGUPAETCH U3 MEHIO UIM Ha 3KpaHe, cHavyana yb6eanTeck, YTo oHa He
CcKpbITa.

— TloBepxHOCTb pa3geneHns He AormkHa ObiTb CKpbITa.

4. CncteMa paccuMTbiBaeT ABa HOBbIX 06beMa, NooYepeaHo NOACBEYMBAET KaXKAYHo U
3anpaluvBaeT BBECTU UMS 111 KAXKOO0M.

5. [Ins npeBpaLLeHns Nony4yeHHbIX 06beMOB B TBEPOOTENbHbIE KOMMNOHEHTLI TIMTENHON (DOPMBbI
unu matpuupl, Beioepute MOLD COMP (DIE COMP) > Extract (Make Solid).
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CoanaHne NOBEpXHOCT Pa3bema, KOMROHEHTEl NMTERHOR OPME! WK METPHLS!
ucnoneays Sketch NOCNE W3BNEYEHWA WU PACKPBITHA

BepxHWIA KOMNOHEHT

WM MATPMLE ____‘,_1
P

Jcxma HIkHMiA KOMOHEHT
MNW MATPHLA -/-T’

Pasgenenune Ha [1sa Ob6bema

Knaccudmkauma O6bemoB

Pro/MOLDESIGN u Pro/CASTING co3gatoT MakcumyM fiBa o6bema npu pasgeneHnm 3aroToBku
unu matpuubl. MNMpr MCNonb30BaHUKU CIOXHOM NOBEPXHOCTU pasbema As pasgeneHns, korga ata
NOBEPXHOCTb pa3beMa AEnUT 3aroToBKy UM MaTpuuy 6onee, Yem Ha ABe 4acTu, cuctema
3anpalumBaeT KnaccudmumpoBaTtb NonyYeHHble 06BbEMbI MyTEM BKITIOYEHUS HY>)KHOro obbema u
WCKIMoYEeHMs HeHYxHoro. Knaccudukauus — npouecc, Npy KOTOpoM Co34aHHbIA B npouecce
pasgeneHns oobeM, HazHa4YaeTcs OAHOMY M3 ABYX 0OBLEMOB, OKOHYATESNBHO MOMyYaeMbiX Npu
pasgenenun.

JaroToska unu
Marpuua Ceslnoysan
| - MOAENL

(NepecexasT 3aroTosky
WM MaTPVLLY HECKOMNbKD
- paa)

=] 9 MoBepxHOCTE paabema
(4 e

Mo passeneHii 38rOTOBKM WA MATPULLI, HCNONE3YA NOBEPXHOCTE DASHEMA, OHA
PAANENAETCA HA NATE YACTel. Kaxaan YacTs Lon#Ha BbiTe KNACCHMMUMPOBAHE MK HA3HAYEHS
OAHOMY M3 A8y 0FbeMoB, 0BPazYIOWLMXCA NPK PaILENeHIN
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HeyxkomnoneumHoe Pa3deneHue, Tpebyrouwee Knaccugpukayuu O6nema

Mocne BbIGOpa NOBEPXHOCTM pa3bemMa M pacyeTa noslydaemMbix 00 beMOB, NosiBrsieTcs MeHo SPL
CLASS co cneayowmmmn komaHaamu:

*  First Vol — HazHa4aeT noacBeYveHHyto 06nacTb NnepBoMy 06beMy NUTENHOK HOPMBI.
e Second Vol — HasHayaeT NnoacBeYeHHY0 061acTe BTOPOMY 06 beMy NMTENHON (DOpMbI.

Mpwn co3gaHmm Tonbko 04HOro obbema (04HOKOMMNOHEHTHOE pasaeneHne), meHto SPL CLASS
COOEPXUT CreayroLLme KoMaHabl:

e Include Vol - HasHauyaeT nogcBeYeHHY0 obnacTe 06bemMy NUTENHON hopMbI.

e Omit Vol — yka3biBaeT, 4To NoAcBeYeHHas obnactb He BKoYaeTcs B 06beM NUTENHON
dopmbl.

Mpu nepeonpeaeneHnmn knaccnudnumMpoBaHHbIX 00 beMOoB, nosiensieTcs MeHto SPLIT co
cnegyroLwuMm KOMaHgamu:

e Split Srfs — nepeonpegenseT NOBEPXHOCTb pa3beMa, UCMOMb3YyEMYIO AN CO3aHUS
06bemoB. Beibop aTol komaHabl Takke BbioMpaeT Classify.

e Classify — nepeonpegenseT knaccuduunpoBaHHble 06beMbI B 3aroTOBKE.

B npouecce nepeonpegeneHus, B meHio SPL CLASS BkrnitovaeTcs onuusa Same, no3sonsioLlas
yKasaTb 4TO noacBeYeHHasi obnacTb JomkHa ocTaTbCs Knaccubumumpyemon, kak oHa bbina 1o
nepeonpenenexusi.
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Pa3peneHue Ha OguH O6bLem

Tak kak 06 beMbl COCTOSAT M3 OMOPHLIX NOBEPXHOCTEN, MOXHO BbiGMPaTh NOBEPXHOCTL 06beMa
KaK MOBEPXHOCTb pasbema. B aTom cnydae, MoxeT noTpeboBaTbCsl paccynTaTb TONbKO OAMH U3
HOBbIX 06 LEMOB, TaK Kak Apyrov (BHYTPWY NOBEPXHOCTW) COBMaAaeT C NepBoHaYanbHbIM
obbemMom.

1. Boibepute, MOLD (CAST) > Mold Comp (Die Comp) > Split.

2. Beibepute One Volume n3 meHio SPLIT VOLUME. Ecnu kakvne nnbo o6bemMbl NUTENHOWN
dopmbl yxe onpegenetsbl, Bbibepute All Wrkpcs (All Die Blcks), Mold Volume (Die Volume),
or Sel Comp, 3atem BbIGepute Done.

Ecnu BbibpaH Mold Volume (Die Volume), BeiGepute 0b6bem ans pasdbueHuns.
3. BbibepuTe cyLLeCcTBYIOLLYIO MOBEPXHOCTb NN 00beM anga pasdueHus.
4. BbibepuTe, BKIOYATb UM NPONYCTUTL NoacBeYeHHble 06beMbl B Include vniv Omit.

5. BBeanTte Ha3BaHWe HOBOro obbema.
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FasneneHve 3aroToBKM WINK MaTPMLGL.
BuifepuTe 0auH obbem
WexknioumnTe sToT obbem Beifepure 0Obem
nponycTuTe ofbem
BKIMHYMTE OCTABLLYHICA YaCTh 38roTosKM
R M BMETRMLE

CoznaiTe NOBEpXHOCTE PA3LEME UNKM pa3teniTe
BTOPOR 0BLeM, MCNONL3YA B3 KOMNOHEHTA

HapucyliTe BAaBneHHy0
NOBEPXHOCTE PAILEME

;
%, Ofwem nocne
S Sy PACKPLITHA 5,
Y — -

OdHokomnoHeHmMHoe Pa3deneHue ¢ nocnedyrowjum [JeyxkomnoHeHMHbIM Pa3bueHuem
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PaspeneHune ¢ Ucnonb3oBaHuem Heckonbkux NMoBepxHocTen

Pa3bema

Mo>kHO Mcnonb3oBaTh HECKOMNBbKO I'IOBerHOCTeVI pa3bemMa anAa pas6meHM;| 3aroToBkK1 UInn
MaTpuLlbl HA HECKOJIbKO KOMMOHEHTOB.

1. Co3ganTte Tpebyemble NoBepxHOCTM pazbema (cM. Co3aaHue NoBepxHocTel Pazbema).

2. B meHto MOLD (CAST), Bbibepute Mold Comp > (Die Comp) > Split (Split Die). Nosensaetcs
mMeHto SPLIT VOLUME.

3. Buibepute Two Volumes, 4ToObI UCNONb30BaTb NOBEPXHOCTb pasbema ansi pa3bneHus
3aroTOBKW Ha [iBa KOMMOHEHTa, unu One Volume, ecnu TpebyeTcst BbINOMHUTD
ofHokoMnoHeHTHoe pa3genenune. BoibepuTe All Wrkpcs (All Die Blcks) ona pas6ueHus
HenocpeACTBEHHO 3aroToBKM Unu matpuubl, unun Boibepmte Mold Volume (Die Volume) aons
BbINOSNTHEHUS pa3feneHns Ha obbem. Cructema paspesaeT CCbITOYHY0 MOAESb MO 3aroTOBKE UK
mMaTpuue.

4. MNMosiBnsieTca nHdopmaunmoHHoe okHo SPLIT, cogepkallee aneMeHTbl pasgeneHus, Kotopble
OOIMKHbI ObITb onpeferneHbl (MOBEPXHOCTb pa3bema U knaccugukaunsi pe3ynbTUpyoLwmx
06bemoB). Bbibepute NoBepxHOCTL padbema, kotTopas 0yaeT ucnonb3oBaTbes 4518 pa3dbueHus
3aroToBKW UNW MaTpULbl.

5. MopceeunBaeTcs NepBbI 06BbEM, KOTOPbIN ObIN co3aaH pasbueHnem. Ha 3anpoc BBeguTe
Ha3BaHue obbema.

6. MNMoaceeunBaeTcsa BTOpon 06beM, KOTOpbIn Bbin co3gaH pa3bueHvem. Ha 3anpoc BBegute
Ha3BaHve obbema.

7. lNepBoe pasgeneHne 3aroToOBKM NN MaTpuLbl 3aKOHYEHO.
8. MNoBTOpUTE 3TY Npouenypy 4ns ApPYron NOBEPXHOCTM pasbema.
9. Beibepute Ha3BaHve obbema ansa pasbuerus. MNosasnsetcs OkHo MHdopmaumm SPLIT.

10. BbiGepuTe NOBEPXHOCTb pasbema, koTopas 6yaeT Ucnonb3oBaTbcsa AN pasdueHns obbema.
MoaceeunBaeTcs NepBblit 06bEM, KOTOPbIN Gbifl co3aaH pa3GueHnem.

11. Ha 3anpoc BBeante HasBaHue nepeoro oobema. lNoaceevmBaetcs BTOopot 06beM, KOTOPbI
ObIn co3gaH pa3bueHnem.

12. Ha 3anpoc BBeguTe Ha3BaHne BTOpPOro obbema.
MpumeyaHus:
— [loBepxHOCTb pasbeMa AOoMmkHa NOMHOCTLIO NepecekaTb 3aroTOBKY NN MaTpuuy.

- TloBepxHOCTb pasbema He JOSHkHa nepecekaTb cama cebs.
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Co3naHue lNoBepxHocTen Pazbema

OTtHocutenbHo Co3naHus NoBepxHocTen Pazbema

BbicTpbIi cnocob pa3genuTb 3aroToBKY UM MaTpuLly COCTOUT B ONpeAeneHnn NoBepPXHOCTH
pasbema W, 3aTeM, pas3fieneHMmn 3aroToBkx, UCMONb3Ys 3T MOBEPXHOCTU.

lMoBepxHOCTbL pasdbema - AaNIeMeHT NOBEPXHOCTU, CO34aHHbIN HABOPOM MeToO0B, ONMUCaHHbIX
HWXXe, KOTOPbIN MOXET UCNONb30BaThLCS ANS pa3faeneHus 3aroToBKM U MaTpulbl, nu
CYLLECTBYIOLL M 0OBEM, BKINOYAA NOBEPXHOCTU CCbINOYHON aeTanu (en).

Mo>xHO ncnonb3oBaTb Ntody kKoMOUHaLm NHCTpyMeHToB B MeHio SURF DEFINE wnu QUILT
SURF n SURF OPTS ans cosgaHusa noBepxHOCTU pasbeMa. Pe3ynbTupytouias NoBepXHOCTb
paszbema JOSKHA NOMHOCTBI0 NepecekaTb 3aroToBKy, MaTpuly unm o6bem, KoTopbii OyaeT
pasgeneH.

nOBerHOCTb pasbema — MOLLHbIN 3NIEMEHT NOBEPXHOCTU, NOTOMY YTO O6'be,D,VIHF|eMbIe
NOBEPXHOCTN aBTOMAaTU4YEeCKMN NPUCOEANHAIOTCA K Hen; NoO3TOMY, NOBEPXHOCTb padbemMa
CTaHOBUTCA pOAUTEITbCKUM 3ITEMEHTOM nobbIX npucoegnHeHHbIX NOBEPXHOCTHLIX 3anfaT.

CospnaHune HoBou NoeepxHocTu Pazbema

1. Onsa cbopku popmebl, Beibepute MOLD > Parting Surf > Create, 3atem BBegute Ha3BaHve
NnoBepxXHOCTK, 3aTeM Bbibepute Add.

[na cbopkn otnmeku, Boibepute CAST > Cast Feature > Cast Assem > Surface > New.

O6paTtuTe BHMMaHMUe: ecnv 3TO NepBas NOBEPXHOCTb, Co3AaHHasi B cOopke OTMMBKM, TO nocre
Bblbopa Surface nosensietcs meHio SRF OPTS.

2. MosienaeTca meHto SRF OPTS co cnegylowmmMm KOMaHgaMMU:;

- Extrude — co3paet NOBEPXHOCTb BblAAaBIIMBAHUEM 3CKM3a CE€4YEHUA Ha YKa3aHHYIO Fﬂy6I/IHy B
HanpasneHun, nepneHgnkKynAapHoMm niocCKOCTU CeYeHUA.

- Revolve - co3gaeT NoBepxHOCTb MOBOPOTOM 3CKM3a CEYEHUSA HA YKa3aHHbIN yron BOKpyr
nepBon OCEBOM NIMHUKN, CO3A4AaHHON B CEYEHUMN.

- Sweep — co3gaeT NOBEPXHOCTb B pe3ynbTaTe NPOTArMBaHNS 3CKM3a CeYeHns BAOMb
yKa3aHHOW TpaeKkTopun.

- Blend - co3gaert npAMYy Unn rmaakyr ConpA>XeHHy noBepxHOCTb, COeANHAOLLYHO
pa3finvHble 3CKNU3HbIE CEeYEeHUA.

- Flat — co3gaeT nnaHapHyto OMOpHY NOBEPXHOCTb MO CO3AaHHBLIM KPOMKaM.
— Offset - cozgaeT oNopHYHO NOBEPXHOCTb MyTEM CMELLEHMS MOBEPXHOCTM CChIFIOYHON aeTanu.

- Copy - co3gaeT OMopHY0 NMOBEPXHOCTb NyTEM KOMUPOBAHUS MOBEPXHOCTU CCbINTOYHOM
Jetanu.

- Fillet — cozgaeT nockyTHyto NnoBepxHocTb (quilt) nyTem co3gaHnsa NOBEPXHOCTU CKPYTIEHUS.

- Shadow — co3gaeT noBepxXHOCTb pazbema Y reoMeTpuio KOMMNOHEHTA, UCNONb3ys METOANKY
npoeLmpoBaHnsa No CBeTy.

- Advanced - co3gaet CITOXHYIO NOBEPXHOCTb, HAanpmMmep, UCnosib3ysa onopHble KpuBble,
pa3finyHble TpaeKTopun n 1.4.
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3. Kak Tonbko nepBasi noBepxHOCTHas 3annarta 6yaeT co3gaHa, MOXHO MCNOoNb30BaTh APYryo
komaHgy SURF DEFINE (QUILT SURF) ans yanvHeHus ee KpOMOK, NX OOPE3K/ U CMeLLEHUS
unun gobaBneHns Opyrux 3annart v BKIYEHUS UX B onpederieHne NoOBEPXHOCTU pasbema nyTem
cnuaHusa (merging).

MpumeyaHus:

- [MoBepxHOCTb pa3beMa JOShKHA NOMHOCTLIO NepecekaTb 3aroToBKY Mnu Matpuuy. Heckonbko
MOBEPXHOCTEN MOTYT GbIThb CLUNTHLI BMECTE.

- HOBerHOCTb pa3bemMa He O0JKHa nepecekaTb cama cebs.

- B kauectBe NOBEPXHOCTU pa3bemMa MOXET UCNOoJ1b30BaTbCA niobas NOBEPXHOCTb,
yaoBneTBopsAoLwan nepBbiM ABYM KPUTEPUAM.

- OnemeHTbl NMOBEPXHOCTM pa3bema CO34alnTCcs Ha YpoBHE COOPKU.

Co3aaHue NMoBepxHocTn KonnposaHuem

KonupoBaHue noBepxHOCTEN 0COBOEHHO NONe3Ho, Tak Kak NO3BONSET CChiNaTbCs Ha reomeTpuio
KOHCprKTMBHOI7I mMmoaenu.

1. Boibepute, SRF OPTS > Copy. NosiBnsaetcs ananorosoe okHo SURFACE: Copy.

2. [ina onpegeneHus konvpyembix NoBepxHocTen, Bbibepute Surfaces u wenkHute no Define.
MosiBnsietca meHio SURF SELECT c onuueii Include no ymonyaHuio.

3. Beibepute ogHy 13 cnegyowmnx komaHg B MeHto SURF OPTIONS:

- Indiv Surfs — BbiGepuTe oTAEMNBbHYI0 MOBEPXHOCTL AN UCMOMb30BaHWS B Ka4yecTBe
CCbINOYHOMN.

- Surf & Bnd — BbIbepuTe ncxogHyo noBepxHocThb (seed surface) n orpaHuymsaiomne
nosepxHocTu (bounding surfaces) Ang ncnonb3oBaHWs B KAYECTBE CCbINOYHbIX.

- Loop Surfs — BbiGepuTe NOBEPXHOCTH, OrpaHnyMBaioLLme oToGpaHHble MOBEPXHOCTH.

—  Quilt Surfs — BbIGepnTE NOCKYTHLIE NOBEPXHOCTU ANS UCMONBb30BaHWS B Ka4ecTBe
CCbINOYHbIX.

- Solid Surfs - BbIGepuTe cnnolwHble NoBepxHOCTK (solid surfaces) anst ICNONb30BaHNs B
KayecTBe CCbINTOYHbIX.

4. Bbl6epl/ITe Konmpyemble NOBEPXHOCTU ANnA Co34aHuA HOBOW NOBEPXHOCTMN.

5. Mpu HEOBXOAMMOCTU UCKITHYNTL KOHTYpPbI (l00p) M3 KONUpPyeMbIX NOBEPXHOCTEN, BbibepuTe
Excld Loop n3 guanorosoro okHa SURFACE: Copy v wenkHuTe no Define.

6. Mpu HeO6XOAMMOCTU 3aNONHUTL BHYTPEHHUE KOHTYPbI KOMMPYEMbIX MOBEPXHOCTEN, BbiIbepuTe
Fill Loop u wenkHuTte no Define.

7. Bbibepute Done 13 meHio SURF SELECT
Mpu BbIGOpe ans onpenensiemoro anemeHTa Fill Loop, nosiBnaetca meHio GATHER FILL.

Mpun BbIGOpE ans onpenensiemoro anemeHTa Excld Loop, nosensetca meHio FEATURE REFS,
no3BorisitoLLEe BbIOUpaTh KPOMKM KOHTYPOB, KOTOPbIE HEOOXOAMMO UCKMIOYUTDL N3 onpeaeneHus
NMOBEPXHOCTMU.

8. Onpe/:l,enMTe KOHTYpPbI, KOTOPbIE 6yD,yT 3anoJiHEeHbl UM UCKITHYEHbI.

9. WenkHute no OK. KpoMkM anemeHTa CKONMMpPOBaHHOM NOBEPXHOCTU MNOACBEUYNBAIOTCS:
BHELUHWE (OOHOCTOPOHHME) KPOMKM — XKENTbIM LIBETOM, BHYTPEHHE KPOMKM - MYPMYPHBIM.
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Co3aaHue NMoBepxHocTn Pasbema no TeHu (by Shadow)

TeHb MOXHO co3faBaTb, Kak TONMbKO K 3aroToBke unu matpuue bygeT nobaeneHa
KOHCTPYKTMBHasA MoAesb C JOIDKHbIM 06pa3oM CO34aHHbIMU YKITOHOM W YCaaKOM, a Takke
onpegerneHo HarpaseHne BbiTanknBaHusa. To eCTb, HEO6X0ANMO co34aTb MOJHbIN YKIOH Ha
CCbINTOMHOM MOAENM A0 UCMOSNb30BaHUS aNeMeHTa TEHN. ANEMEHT TEHU BbINOJTHAETCA Ha OOQHOMN
3aroToBKW UNn maTpuue. 3aTemM, MOXET BbIMOMHATLCSA 00blYHAs onepauns pasaeneHust, unu
co3flaHue crneLlmanbHOro Tuna Belpesa, HasbiBaemoro Beipes Mo TeHn (Shadow Cut Out), -
KOTOPbLIN SABNSIETCS OQHOCTOPOHHUM pasdeneHnem.

MoBepXHOCTb pa3bema, Co3gaHHas C NOMOLLbI0 TEHW - 3aeMeHT cOopku. [laxke npu yaaneHum
KPOMOK, NMOBEPXHOCTEN U U3MEHEHWUM KOMNUYECTBA KOHTYPOB, CUCTEMa KOPPEKTHO
pereHepupyeT 3TOT 3IIeMEHT.

O6paTuTe BHUMaHMe: NOBEPXHOCTb pasbema He MOXeT OblTb Co34aHa, ecrniv 3arotoBka unm
MaTpuua He 6ygeT oTobpaxeHa.

1. Onsa c6opku popmebl, Beibepute MOLD > Parting Surf > Create n BBeanTe HasBaHue
nosepxHocTu. 3atem Bbibepute Add > Shadow > Done. NMosiBnsietca agnanorosoe okHo Shadow
Surface.

[na cbopkn otnmeku, Boibepute CAST > Cast Feature > Cast Assem > Surface > Shadow >
Done.

MosiBnsieTca gmuanorosoe okHo Shadow Surface.

2. OI'IpeD,eJ'II/ITb TeHeBble getann. MoxHo Bbl6paTb OAHY UIN HECKOJTIbKO CCbIJT0YHbIX Moaenen.
Ecnn nmeeTca TonNbKo ogHa CCbifloMHas MoAesb, cMctema Bbl6epeT ee no ymosn4aHuio.

Ecnun nmeeTcst HeCkonbKO CCbINoYHbIX Moaenen, nosisnsietcs meHto FEATURE REFS. Buibepute
Tpebyemble CCbINIOYHbIE MOLENMN.

3. Bbibepute Done/Return.

4. OnpegenuTe KOMMNOHEHT MaTpuLbl Unn 3aroToeky. Heobxoanmo BbibpaTe OOUH KOMMOHEHT NO
KOTOPOMY CUCTEMa CO34aeT TEHEBON aneMeHT. Ecnn umeeTcs TonbKo ogHa 3aroToBka Unm
mMaTpuua Ha cbopke, cuctema BblibrpaeT ero no ymonyaHuio.

5. OnpepenuTe HanpaBneHMe UCTOYHKKa cBeTa. BeibepuTe ogHy 13 creayowmnx KOMaHg B MEHIO
GEN SEL DIR:

- Plane — B kayecTBe HanpaBneHWs UCMNOSb3yeT HOpPMarb K NITOCKOCTMU.

- Crv/Edge/Axis — B kayecTBe HanpaBrneHus NCnonb3yeT KPMBYHO, KPOMKY MU OCb.
- Csys — B kayeCTBe HanpaBneH1s UCMOMb3yeT OCb CUCTEMbI KOOPAWNHAT.
Cuctema otobpaxaeT cTpenky u meHto DIRECTION. Beibepute Flip n-unn Okay.

6. MNpn HeoBXxo0AMMOCTH MCNONb30BaTb OMOPHYIO MIIOCKOCTb AN YNPaBeHUs OTCeYeHNs TeHN
(shadow clipping) (cuctema He konupyeT NOBEPXHOCTU C MIOCKOCTU OTCEYEHNs B HanpaBrieHuu
UcTo4HuKa ceeta), Bolbepute Clip Plane n3 gnanorosoro okHa Shadow Surface.

7. MNpu HeobxoQuMOCTW onpeaeneHnst 3amblikaHns KoHTypa (loop closure) 1 nnockocTu
3akynopwvBaHus (cap plane) gns nobbix KOHTYPOB B NpeaBapuUTEnbHOM TEHEBOW NOBEPXHOCTN,
BbiGepuTe Loop Closure B gnanorosom okHe Shadow Surface. Cuctema yanuHsieT KOHTYpbI OO
NAOCKOCTU 3aKynOpUBaHKSI.

Ecnu TeHeBOW aneMeHT COOEPXKUT HECKONBbKO BHYTPEHHMX KOHTYPOB, CUCTEMA OTKPbIBAET MEHIO
GATHER FILL co cneayowmmn komaHaamu:

- Cap Plane — ykaxxuTe NnockocTb AN 3aKynopMBaHUSA UM OXBaTbiBaHWsi 06beMa NUTenHon
dopmbl.

- All Inner Lps — 3akynopuBaeT OTBEPCTMS BO BEX BHYTPEHHNX KOHTYpax BblOpaHHOM
NOBEPXHOCTW.
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- Sel Loops — 3akynopueaeT BblibpaHHble OTBEPCTMS B BbIOPaHHbLIX MOBEPXHOCTSX.

Cucrema npepnonaraeT, YTO B nobon gaHHoW aetany 00NbLUMHCTBO U3MEHEHUS! nponcxognT Ha
BHYTPEHHUX KOHTYpaX, 1 4TO BCE€ BHYTPEHHNE KOHTYPbl 3aMbIKaloTCA C OANHAKOBbIM yOITMHEHNEM.

8. Mpu onpegeneHmmn nnockoctn ShutOff (nepekpbiTUSI) N HEOOXOAUMOCTU NPOANUTL TEHEBYHO
NMOBEPXHOCTb 32 KPOMKW CCbISNTIOYHOM MOLENU [0 TOro, Kak OHa AOCTUIHET nnockoctn ShutOff
(nepekpbiTus), Boibepute ShutOff Ext ns gnanorosoro okHa Shadow Surface. NMosBnseTca
meHo SHUTOFF EXT.

O6paTuTe BHUMaHMe: 3TOT NPOLECC U3BECTEH Kak obLee cmeLleHne KOHTypa 1 nogobeH
CMeLLEeHMIo KOHTypa ckeTyepa. OgHako, pe3ynbTaToM JOMKHa BCeraa ABnsaTbCs NOBEPXHOCTb,
onpeferneHHas 3aMKHYTbIM KOHTYPOM OT MepBOHayarbHOM TEHEBOW KPUBOW.

— Bbibepute ShutOff Dist n BBeaute nonoxmntenbHoe 3Ha4YeHne Ans NPoAoIHKEHNs KaX oM
KPOMKM TEHEeBOW NOBEPXHOCTU HAa OANHAKOBOE PacCTOsIHUE OT CCbINIOMHOM MOoOernu.

- Bbibepute Boundary aons onpegeneHnusi Kaxkaon KpOMKU TEHEBOW NOBEPXHOCTU. Cuctema
oTkpbiBaeT meHto SHADOW BOUNDARY.

- BribepuTte Sketch ons cosgaHmsa acknsa KOHTypa yanMHEHUS NOBEPXHOCTW.

- Bblbepute Select ansa Bbibopa 3aMKHYTOrO KOHTYPa KPOMOK ANS YAMHEHUSI MOBEPXHOCTM.
- One By One (Mo ymonyaHuio) — BbibepuTe OTAENbHbLIE KPUBBLIE U KPOMKM.

- Tangnt Chain — BbibepuTe Lenoyky KacaTenbHbIX KPOMOK.

— Curve Chain - BbibepuTe Lenoyky KacaTenbHbIX KPUBbIX.

- Bndry Chain - BbiGepnTe LeNoYKy OJHOCTOPOHHMX KPOMOK, KOTOpbIE NpuUHaanexaT ogHoOMY
CMNWCKY NOBEPXHOCTEWA.

Cuctema nossonsiet BbI6paTb nnn co3gatb rpaHNYHY0 KPOMKY, KOTOpaA OO0 KHa ObITb
nepneHaukyrndpHa HanpaseHUK BblTallkuBaHUA.

9. Mpn HeOBXOANMOCTN ONPEeAENUTb YKITOH NEPEXOLHON MOBEPXHOCTU MEXAY NPOANEHNEM
nepekpbITua (shutoff extension) n nnockocTtbio nepekpbiTus, Boibepute Draft Angle u3s
ananorosoro okHa Shadow Surface. YknoH 0.0 rpagycoB sBnsieTcs 3Ha4eHMeM Mo YMONYaHUIo.

10. MNpn HeobxoaUMOCTM ONpeaenuTb, HACKOIbKO Aarieko NpoasieBaTb NOBEPXHOCTb YKITOHA,
BbibepuTe ShutOff Plane n3 gnanorosoro okHa Shadow Surface. Mo ymonyanuto, cucrema
npoAneBaeT TEHEBYIO MOBEPXHOCTb 4O BHYTPEHHErO NEpUMeTpa BbIOPaHHOW 3aroTOBKM UNN
MaTpuLbl. B cnydyae HeECKONbKUX 3aroTOBOK UMM MATPUL, U HECKOJbKUX CChINTOYHbIX MOAENEN, 3TO
saBnseTca obsisaTenbHbIM TpeboBaHNEM.

11. Ecnu B cCbINOYHON MOAENW CYLLIECTBYIOT NogHYTpeHus (undercuts), n Heobxogumo
onpenenuTb BblABWXHbIE AeTanu (slide parts) ana npucoeanHeHus K TeHeBow aetanu (am),
BblbepuTe Shadow Slide 13 guanorosoro okHa Shadow Surface. Nosasnsetcs meHio SHADOW
SLIDES co cnegylowmmm KomaHgamu:

- Part Sel — ykaxuTte BblgBWXHbIE AeTanu AN NPUCOEAMHEHUS K TEHEBbIM AeTansm.
- Volume Sel — ykaxuTe BblABWXHbIE OOBbEMbI ANS MPUCOEANHEHNS K TEHEBBIM AeTarnsMm.
12. Wenknute no OK. Cuctema pereHepupyeT aNeMeHT TEHEBOW NOBEPXHOCTU.

O6partute BHUMaHue: LLlenkHute no Preview ans npeasaputensHOro npocmoTpa reoMeTpum
anemeHTa. TeHeBasi NOBEPXHOCTb OTOBpaXaeTcsl NypnypHbLIM LIBETOM.

13. Buibepute Done/Return.
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Co3naHue NoBepxHocTen Pasbema ¢ YcnoBuem lNMoaHyTpeHus

B BxoxgeHusix, rae TeHeBas getasnb He UMEET YKITOHa, U MMeeT NOAHYTPEHME B HaNpaBieHnn
CBETa, 3M1EMEHT TEHEBOW NOBEPXHOCTN MOXET NOTEPNETh HEyAaYy B Ha4yane co3gaHun. B
obnacTtu Bblibopa Shadow Parts guanorosoro okHa Shadow Surface, cucrema 3anpalwumBaeT
BKIMIOYUTb BbIOBWXKHBIE 3fIEMEHTLI, onpeaensemble ang KOMneHcaumm nogHyTpenus (n). Takne
BbIABWXHbIE 3IEMEHTbI MOTYT SABMATLCA JOMOMHUTENBbHBIMM 06 beMamMmn unu apyrumm
KOMMOHeHTaMn cOOpKK. DNeMeHT TEHEBOW NOBEPXHOCTU TeMNepb paccMaTpMBaeTCs He TOMbKO
aetanbto (Mn) HO TakKe M BCe HeobXoaMMbIM AN yaaneHus noaHyTpeHus ().

Ecnu ycnosue nogHyTpeHns ncyesaeT Npu AarnbHenwem NpoeKTUpoBaHnM AeTanu Unm npu
yOaneHun paHee BCTaBIEHHOrO BbIABMXHOMO afieMeHTa, co3aaHue anemMeHTa TeHeBOM
MOBEPXHOCTU He NPUBOAUT K oLmnbKe. Mpn yaaneHun BbiABUXHOIO aNemMeHTa, Npyu coxpaHeHun
YCMOBUA NOAHYTPEHMUs, Co3OaHne aneMeHTa TEHEBO NOBEPXHOCTU NMPUBOAMT K OLLnGKe.

Cpe3aHue KomnoHeHTa 3arotoBKu

KomaHga Shdw Cut Out nossonsieT cpesaTb 3aroTOBKY UM KOMMOHEHT MaTpuLbl Bbille WIu
HVKe TEHEBOW NOBEPXHOCTM NPOTUB HanpaBleHNs cBeTa.

1. B meHo MOLD (CAST), Beibepute MOLD COMP (DIE COMP) > Shdw Cut Out. lMockonbky
obpeska 3aroToBkM BNUSET Ha NpoLecc POPMOBKM, CUCTEMA 3aMPOCUT NOATBEPXKAEHUS UNK
OTMEHbI onepaLmu.

2. OnpepenuTe oTAENbHY 3aroTOBKY UK MaTpuuy Anst obpeskn. [NosBnsieTcst AManoroBoe OKHO
CUT: Use Quilt.

3. Onpepgenute TeHeByto MOBEpPXHOCTb pasbemMa Al MCMOMb30BaHUSA B Ka4eCcTBE pa3pesa.

4. Cuctema otobpakaeT CTpesiKy, KOTopas ykasblBaeT Ha yaansemyo obnactb, U MEHIO
DIRECTION. Beibepute Flip n-unu Okay.

5. MNMpn HeobGxoanmMocCT onpeaennTb MaTepuarn, He yYuTbiBaeMblA B 3NIEMEHTE JTOCKYTHOM
noBepxHocTu, BbibepuTe Leave Out B gnanorosom okHe CUT: Use Quilt n wenkHute no Define.

6. WenkHute no OK. Cuctema pereHepupyeT TEHEBOW MOBEPXHOCTHbLIA 3NEMEHT.

O6paTuTe BHUMaHue: LenkHUTe no Preview ons npegsapuTenbHOro NpocMoTpa reoMeTpum
anemeHTa. TeHeBOW Bblpe3 oTobpaxaeTcs NypnypHbIM LIBETOM.

7. Boibepute Done/Return n3 meHio MOLD COMP.

3anosniHeHue OTBepCTM'iI B nOBerHOCTVI Pasbema

Mpun co3paHnm NoBepxHOCTen pasbema, MOXeT NoTpeGoBaThCs Co34aTh NOBEPXHOCTL, KOTOpast
3anosiHaeT OTBEPCTME B CChINIOYHON Mogenu. ATo AenaeTcs, YTobbl OTYETNMBO pa3faenuTb
Mof€ernb 3aroTOBKM Ha ABa 06bema nuTeiHon hopMbl B MPOLIECCE CO3[aHUs SNIEMEHTA
pasfeneHus.

CyuecTBytoT TPy MeToAa NS 3anofHEHUs] OTBEPCTU B MOBEPXHOCTU pasbema:
¢ Wcnonb3ynte komaHay Fill Ans 3anonHeHWs 0TBEPCTUSA B CKONMMPOBAHHOW MOBEPXHOCTH.

+  CkonupyiTe n 06beaAMHUTE BHYTPEHHNE NMOBEPXHOCTU OTBEPCTUSA B MOBEPXHOCTb
pasgeneHus.

. BctaBbTe CKOI'II/IpOBaHHbII7I ANeMeHT Ana 3anofiIHeHUA CNOoXXHOro NoBepXHOCTHOrO Bblpeaa,
KOTOprl‘/‘I He MOXET ObITb 3aMnofIHEH HYU OQHUM M3 BblLLIenepevYncrieHHbIXx METOO0B.
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3anonHeHue OTBepcTnAa ¢ Ucnonb3oBaHunem KomaHabi Fill

1. Cospante noepxHocTu, ucnons3ys Indiv Surfs nnn Surf & Bnd B meHio SURF OPTIONS.

3101 MeTog 6yneT paboTaTth, eCcrnv OTBEPCTUE NMEpPECEKaeT TPY BHYTPEHHNX KPOMKM MUnu nodoe
KONMMYECTBO MPOCTbIX MOBEPXHOCTEMN.

2. Boibepure Fill Loop B agnanorosom okHe SURFACE: Copy v wenkHuTe no Define.
MosiBnaetca meHio GATHER FILL ¢ komangamu All n Loops. Npu Beidope Loops, MOXHO
BbIOpaThb XXeNnTyl KPOMKY, co3aaHHyt oTBepcTueM B noBepxHocTu. Pro/ENGINEER pacwwupsiet
onpegeneHne NOBEPXHOCTU ANsi 3arnoSfIHEHWS OTBEPCTUS.

3anonHeHue OTBepcTusA MNnockon NMNoBepxXHOCTLIO UMK

NoBepxHOCTbLIO BpaweHus

1. Cospante apyrue anemMeHTbl N0BepPXHOCTU, TUMa nyockomn NOBEPXHOCTU UM NOBEPXHOCTU
BpaLleHun4.

2. ClenTe 3TN 3N1EMEHTHI NMOBEPXHOCTU B NOBEPXHOCTb pa3beMa.

MHauye, MOXHO KonnpoBaTb HMXKXHIOK NOBEPXHOCTb C 3anoJIHEHHbIM OTBEPCTUEM, 3aTEM CLUUTb
3Ty NOBEPXHOCTb B NOBEPXHOCTb pa3bema.

3anonHeHue CnoxHoro Bbipe3a

1. BbI30BUTE KOHCTPYKTMBHYIO MOAENb B pexume JeTtanw.

2. Buibepute, Feature > Insert Mode ansa BcTaBku anemeHTa Konuv NOBEPXHOCTU Nepes
co3laHueM BbIpesa.

3. OTmeHuTe pexum BecTasku.
4. Bbi3oBuTE MoaenNb NUTENHON OPMBI.

HoBas NOBEPXHOCTb CTAHET BUAMNMa B Mogesn NUTENHON (bOprI nocre pereHepaumm n ee
MOXXHO 6yp,eT KONMMpoBaTb B NOBEPXHOCTb pa3beMa.
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N3meHeHue lNoBepxHocTen Pa3bema

INTntenHon Popmbl

OtHocutenbHo U3ameHeHus NoBepxHocTen Pazbema JintenHon
copmMblI

lMoBepxHOCTb pa3bema B cOopke hOpMbl - HE OAMH AMEMEHT; a ckopee ums Habopa 3NeMEHTOB.
lMoBepxHOCTb pasbema MOXET ObiTb yaoOHee anga paboTbl, YeM 00beM, Tak Kak MOBEPXHOCTb He
AoMmKkHa 6bITb 3aMKHyTa Ans obecnevyeHns KOPPEKTHOCTU aremeHTa. MepBbIn AnemMeHT,
CO3[aHHbIN B NOBEPXHOCTM padbema, Ha3biBaeTcs 6a308asi JIOCKYMHas 1o8epxXHOCMb.
JdononHuTtenbHble anemMeHTbl (Co3gaHHble Npy AobaBneHnn, CLUMBAHUK, YOJMHEHUN U T.4.)
HasblBaloTCA 3annartamu. Hanpumep, npyu gobaBneHun NnoBEPXHOCTU, 06pe3aHnn No CUnyaTy u,
3aTeM, pacluMpeHnst KPOMOK, nony4daeTca 6a3oBas NIOCKyTHas MOBEPXHOCTb C ABYMS 3annaTamu.

lMoBepXHOCTU pasbeMa UK NX YacTu, MOryT ObITb yaaneHbl NN nogaeneHbl NyTem
yoaneHusi/nogaBneHnsi COOTBETCTBYHOLLUX 3NIEMEHTOB COOpPKU. DneMeHTbl MOryT ObiTb BbiGpaHbI
no Homepy anemeHTa, Yepes [lepeBo Mogenu unu BeibopoM 3annat. Pasamepbl MOBEPXHOCTH
pasbema MoryT 6bITb U3MEHeEHbI, ucnonb3ys onumio Mod Dim.

OTo6GpakeHne NOBEPXHOCTEN pa3beMa, onpeaeneHHblX ANs MoAenu NUTENHON PopMbl MOXET
ObITb BbIkMoYeHo B [lepeBe Mogenu unu ncnonb3yst Blank B meHio PARTING SURF. MNocne
Bbibopa Blank, nosiBnsieTcst cCNMCOK CyLLeCcTBYOLLUX NOBEPXHOCTEN pasbema; Bblbepute
Ha3BaHMe NoBepPXHOCTU. CKpbITblE MOBEPXHOCTN pa3beMa MOryT oToOpaxaTbCs NOo3Xe,
ucnonb3ysa Unblank.

[MoBepxHOCTU pasbeMa MOryT BbITb NepeynopsAoyeHb!, Kak aneMeHTbl COopKn, MCNonb3ys
komaHapbl B MeHto MOLD MODEL. Becb Habop anemMeHTOB, BKIMHOYEHHbBIX B MOBEPXHOCTb
pasbema nepemMeLLaeTcs B yKasaHHOe MNosioXeHne B NocneaoBaTenbHOCT 31IEMEHTOB 3aroTOBKU
(cm. MepeynopsigoyunBanue u MNMepenmerHoaHe O6beMOB).

[nsi Bbibopa NOBEPXHOCTM pa3beMa 4118 NepeynopsagouMBaHus, MOXHO BbiIOpaTb ero nepBbIn
anemeHT (6a3oBas NOCKyTHasi NOBEPXHOCTL), unun ncnono3osatb Sel By Menu 1 BbiGpaTh nms
NMOBEPXHOCTMU.

NMepenmeHoBaHue NoBepxHocTU Pasbema

1. B meHio PARTING SURF, wenkHnte no Rename.
MosiBnsietca meHio SELECT FEAT.

2. WenkHute no User Def Srf.

3. WenkHute no Sel by Menu.

4. BblbepuTe NOBEPXHOCTb.

5. BBeante nmsi NOBEPXHOCTM.
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YanuHeHue NoBepxHocTn Pazbema

1. Bbibepute Extend > Along Dir > Up To Plane > Done. NosiBuTCS 3anpoc BbIOpaTh KPOMKY.

2. Beibepute Bndry Chain, Tak kak Bce yanvHsieMble KpOMKWU NPUHaANexXaT OAHON N TON Xe
NOCKYTHOW MOBEPXHOCTMU.

3. Boibepute From-To ansa yanvMHeHUs TOMbKO YacTu JTOCKYTHOW NMOBEPXHOCTMU.

Cnepytowun pucyHok nokasbiBaeT kak Pro/ENGINEER noacseuvBaeTt AOCTYNHbIE BEPLUMHBI A4S
onpefeneHnst NpeaenoB yanmHeHus.

OnpedeneHue lNMpedenoe YOnuHeHusi

4. Bblbepute BepLlnHbl 1 1 2 Kak BEPLUMHBI «OT» U «Ao0». NoacBe4YnBaoTCsl BO3MOXHbIE
TPaeKTopun COeaNHEHMUS OBYX BEPLLUVH.

5. Buibepute Accept n, 3atem, Done ansi camon KOPOTKOW TpaekToOpUMN.

6. Mpwu 3anpoce BbIOpaTb NNOCKOCTb, YANMHAEMYIO OO MOBEPXHOCTH, BbibepuTe noBepxHoCTs BB
Ha 3aroToBke, 3aTeM Done Extend. lMoBepxHOCTb pasbeMa Tenepb pacnpocTpaHseTcs Mexay
ABYMS BEpLUMHaMK 0 nepymMeTpa 3aroToBKu.

7. NoBTOpUTE 3Ty Npoueaypy Ans noBepxHOCTU HanpoTus BB.

YanuHeHue Kpomok NMNoBepxHocTu Pasbema Ao YkazaHHOM

Mnockoctu

KomaHaa Extend nossonseTt yanuHATL BCe UMK YKa3aHHbIE KPOMKU TEKYLLIEN NOBEPXHOCTH
pasbema Ha ykaszaHHOe pacCcTosiHUue Unv Ao BbIBpaHHOW NIIOCKOM NOBEPXHOCTU UITN OMOPHOM
nnockocTtu. NoapobHee OTHOCMTENBHO YANMHEHMSA KPOMOK NnoBepxHocTen, cMm. Co3gaHune
OnemeHTOB MOBEPXHOCTEMN.

1. B meHo SURF DEFINE (QUILT SURF) Bbi6epute Extend > Along Dir > Up To Plane >
Done.

2. ina cbopkn dopmbl Beibepute All unu Chain. MNpu BeiGope Chain, BbIGepuTe LEenoyKky KPOMOK
ANsi CMeLeHns OT yKa3aHHOW BepLUnHbI from Ao BepwumHbl fo. OgHa n3 BO3MOXHbIX TPaeKTopuii
Mexay BepLiMHamu noacesevmBaeTcs. Boibepute TpebyemMyto Lienouky.

Onsi cbopkn oTnueku, Beidepute One By One, Tangent Chain unu Bndry Chain. Npu Beibope
One By One BbIGepuTe nHamBmayarnbsHble KpuBble nnu kpomku. Mpu Beibope Tangent Chain,
BblIGepuTe Leno4ky KacatenbHbIX KpoMok. [pu Beibope Bndry Chain, Beibepute uenouky
OZHOCTOPOHHUX KPOMOK, NPUHaAIeXaLlnx 0OgHOMY 1 TOMY e CMUCKY NOBEPXHOCTEMN.

3. Beibepute nnockyto NoOBEpXHOCTb, NN CO34aNTe OMOPHYHO NNOCKOCTb, cnonb3ys Make
Datum. CooTBeTCTBYIOLLME NOBEPXHOCTM CO34AIOTCA NYTEM YAMNMHEHMS YKa3aHHbIX KPOMOK
nepneHAnKYNspHO 3TON MNAOCKOCTU U OO Hee (CM. CriegyroLmii pPUCYHOK). ST HOBbIE
NMOBEPXHOCTM Y>KE BKITHOYEHbI B ONpeerieHne NoOBEPXHOCTU pa3beMa; UX HE HYXXHO CLUMBATb.
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McxonHan NoBepxHOCTE, coBpadHan ¢ Wenonsaoeaduen Surf&Bnd

BuifepuTe BriBepure

"na" BEpLUMHY "oT”
BEPLLMHY " AO MprsnTe 3Ty LENoUKY P y

YonurneHue Kpomok

Mpu noctpoeHmn nosepxHocTen pasbema B Pro/MOLDESIGN, crnegyeT yonuHATL BCe uUnm YacTu
CYLLIECTBYIOLLIEN NOBEPXHOCTN OJ151 NEPEKPLITUS 3aroTOBKU UMW CIIUSIHUA C JPYruMu
nosepxHoctTamu. Pro/ENGINEER ponyckaeT Heckonbko TUNOB yANMHEHUSI NOBEPXHOCTEN, B
3aBMCMMOCTM OT TpeBOoBaHMIA KOHCTPYKLNN.

. nOBerHOCTb pa3bemMa, Ha4nHaruwadaca nyrem obbeagnHeHus BHYTPEHHUX obbekToB getanu.

. HOBerHOCTb pa3bemMa, yarnmHaemasa HapyxXy U oXBaTbiBarollaa getasrb B APYrom
HanpaBlieHnn.

« [ertarnb, BcTaBnsiemasl B 3aroToBKy, kKoTopas 6ygeT pasgeneHa ans U3BrneveHus.

*  OTaenbHble KPOMKW Takke MOryT BbiTb YAMMHEHbI NPY MOMOLLIM AOMNONHUTENbHOM
bYHKLUMOHANBHOCTU, KOTopast KOHTPONMPYET DOPMY YATMHEHMSI.

O6beanHeHune (Gather) Tonbko BHyTpeHHUX O6BekTOB [deTanu

MnnocTpupys camblin IPOCTOM Cry4van, crneayroLwmin pUcyHOK nokassliBaeT kopobyaTyto geTtans,
roe NoOBEpXHOCTb pasbema HaunHaeTcsd nytem obbeguHeHUs TONbKO BHYTPEHHMX OOBbEKTOB
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koxyxa. MNpwn onpeaeneHnn necYaHoro CTEPXKHS U U3BINEYEHNs NOMOCTY - Kak pa3aeneHus
3aroTOBKM B MITOCKOCTU, MPOXOASLLEN Yepe3 BEPXHIOK YacTb KOXyxa, He06XoanMO YANMUHUTD
NOBEPXHOCTb pasbemMa Hapyxy [0 NepuMeTpa 3aroToBku. YaAnMHeHne NoBEPXHOCTU MOXET
N3MEHSTb TONbKO OJIHOCTOPOHHME (3KENTbIE) KPOMKM U HE MOXET U3MEHSATL ABYXCTOPOHHME
(NnypnypHble) KPOMKM, FAe COEAMHAIOTCH U 06beANHAOTCA ABE NOBEPXHOCTY.

O6beduHeHue Tonbko BHympeHHux O6wekmoe Jemanu

OxBaTtbiBaHue 3arotoBku B [lpyrom HanpaBneHuwm

MoBEPXHOCTb YAMMHSIETCS B CTOPOHY U Tenepb A0MKHa OXBaTUTb 3aroTOBKY B APYroM
HanpaeneHun. CosaaHve yanvHeHus NOBEPXHOCTM B 3TOM HanpaefieHun nogobHo npoueaype
YOJNIMHEHUSI MOBEPXHOCTU pasbema, 3a UCKIMYEHUEM TOTO, YTO HY)XXHO NMOMEHSITb Ha4anbHyo U
KOHEYHYIO BEPLUMHBI.

1. Boibepute Extend > Along Dir > Done > Bndry Chain v BeiGepnte 04HOCTOPOHHIOK KPOMKY
NMOBEPXHOCTU pa3bema.

06paTMTe BHMMaHuUe: co3gaHHOe yalIMHeHUA paccMaTpmBaeTCA Tenepb Kak KOMMNOHEHT
NOBEPXHOCTU padbemMa.

2. BbibepuTte BepLUMHbI 3 1 4 KaK TOUYKU «OT» U «40», U yONMHUTE OO noBepxHocTn AA Ha
3aroTOBKM.

3. MNMoBTOpPUTE 3Ty NpoLeaypy AN NOBEPXHOCTU HanpoTus AA.

Mocne 3aBepLUeHNS NOABNSETCA NOMHAas NOBEPXHOCTb pa3bema, Kak nokasaHo Ha cnegyroLem
PUCYHKe.

06paTMTe BHUMaHue: BCe€ OQHOCTOPOHHUE ()KeﬂTbIe) KPOMKU HaxogATCA Ha NepuMeTpe
3aroToBKW, yKa3biBasd, YTO NOBEPXHOCTb pa3bemMa - NOJNIHOCTbIO U NPpaBUJIbHO CLUUTAaA - COOEPXKUT
OBYXCTOPOHHME KPOMKM NMYpPNypHOro uBeTa, ABnAwnecd BHyTpeHHUMU Ona pa3pesa.

O6beduHeHue lNosepxHocmu Pa3bema.

Bbi6op Bcen Llenoyku MNpaHn4HbIX Kpomok

1. HauHuTe yanuHATbL yxe HadaTylo NOBEPXHOCTb pas3aeneHunsl, KotTopas konvpyeT
LUUNMHOPUYECKYI0 NOBEPXHOCTb AeTanu, nogobHo npeabiaylwiemy wary u Bbibepute BClo
rPaHNYHYHO LLEMOYKY KPOMOK.
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2. Buibepute Accept ons ueno4ku, kKotopast SIBMsieTcst caMoi BrN3KoN K MOBEPXHOCTSAM
3arotoBku. Beibepute Select All s meHio CHAIN n Tang Srf, Done anga npogomxeHus; 0o
nosisnenust meHto GET EXT DIST.

3. Boibepute Vert By Vert ons nogcBeTky kaXkgon BeEpLUMHBI Lienoykn 1 BBeante Along Edge
paccTosiHue, A0CTaTOYHOE ANSA YANMHEHUS MOBEPXHOCTU 3@ 3aroTOBKY.

4. nOBTOpHVITe paccToAaHnA, Noka He onpeaerinte Bce BepLUNHbI.

Cnepylowumn pucyHoK NokasbiBaeT pe3ynbTUPYIOLLYI0 MOBEPXHOCTb, ecnu BMmecTo Tang Surf
ucnonb3yetca Same Surf. Jllo6as onunsi MOXXeET NCNOSb30BATLCS, B 3aBUCMMOCTU OT
HasHayeHusi npoekTa. Kak Tonbko NOBEPXHOCTb OyAeT 3aKOHYeHa, MOXHO co3faBaTth OPYryio
NMOBEPXHOCTb pasbeMa, A pasgeneHns pesyrnbTUpyWwmx o6beMoB Ha NecyaHblil CTEPXKEHb 1
nosocTu.

Hemanb, BcmaeneHHasi 8 3azomoeky, ¢ Ucnonb3oeaHuem Onyuu Same Surf

O6beanHeHmne Hosou MNMoBepxHocTu B OnpeaneneHue TekyLien

NoBepxHocTn Pazbema

I'Ipvl CO34aHuKn AOMNONHUTENbBHbIX 3anfaTt ¢ Mcnonb3oBaHnem komaHabl Add, oHW aBTOMaTUYECKU
HE BKIOYakoTCA B onpenefnieHmne noBepxHOCTn pa3bemMa. Heobxoaumo coeguHUTb UX ¢ 6a3oBOM
J'IOCKyTHOVI NOBEPXHOCTbIO (BKJ'I}O‘-Ia‘il nepByro LI,OGaBJ'IeHHyPO ﬂOBerHOCTb) coegnHAaa nnm
nepecekasa unx.

1. Boibepute Merge n3 meHio SURF DEFINE (QUILT SUREF).
2. Bbibepute ogHy n3 cnegytowmx komaHg meHto SURF MERGE:

— Join — ucnonb3yercs, korga ABe NOBEPXHOCTM MMEIOT o6Lwmne KpoMku. Cuctema He
paccuyuTbiBaeT nepeceyeHns NoBepPXHOCTU, TEM CaMbiM YCKOPSIsi NpoLiecc.

— Intersect — Vcnonb3yeTcsa npu nepecederHumn aAsyx nosepxHocten. Pro/ENGINEER co3naet
nepeceyvYeHne 1 3anpallivBaeT, KOTOPYIO YacTb MOBEPXHOCTM CriefyeT COXpPaHUTb.

Onpep,eneHMe TeKyLLI,eVI NOBEPXHOCTU padbeMa NoacBe4YnBaEeTCA: KDOMKM NOBEPXHOCTU
0T06pa)Ka}OTCFI I'OJ'IY6bIM UBETOM; JINHNN CUNY3Ta U nepecequMVl - CUHUM.

3. BbibepuTe clumBaemyto NoOBEPXHOCTb.

4. ['paHuUa nepeceyeHnsa otobpaxaeTca cMHMM LBeToM. OgHa 13 NOBEPXHOCTEN (aKTMBHASA)
ocTtaeTcsa ronyboro LBeTa, Apyrasa (HeakTMBHasi) — CTaHOBUTCS cepol. KpacHas cTpernka, nnm
HECKOJIbKO CTPEIIOK, B TOUKE rPaHuLIbl NepeceyeHmns ykasbiBalOT YaCTb COXPaHSEMON aKTUBHON
noBepxHocTu. MoxHo BbibpaTb coxpaHsiemyto yacTb ucnoneays Flip n Okay. 3atem npoueaypa
noBTOPSETCH AN OPYrov NOBEPXHOCTU (CM. CrEeAYHOLLNA PUCYHOK).
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III.'\ Bropas nosepxHOCTE )I\\ Jn-lgHHEEqEHHH
/ / Mepeas nosepxHOCTS // A ’

/ /\\ \/

/ - )‘\\ -

\ f Brifepute 3Ty CTOROHY \ f
ANA NEpEoH NOBERXHOCTA

/ N

e
Brifepura aTy PeaynsTypywan /
'\/ CTOpOHY An#A NOCKYTHaA \‘
BTOROM NOBEPXHOCTH NOBEPXHOCTE \\

Bb16op CmopoH lpu Ucnonb3zoeaHuu Intersect dnsi O6veduHeHusi lToeepxHocmel

O6pe3ka NoBepxHocTen Pasbema

Komanga Trim B meHio SURF DEFINE (QUILT SURF) no3sonsieT o6pesaTb NOBEPXHOCTb
pasbema.

O6pe3ka MNoBepxHocTn ¢ Ucnonb3oBaHmem BepLunHbI

CKpyrneHus

OnopHas NNoCKOCTb UMK CyLLECTBYHOLLAsi MOBEPXHOCTb MOrYT GbiTb 06pe3aHbl, CKpyrnss
(rounding) nnu conpsras (filleting) BbIOpaHHbIE yrhbl.

1. Boibepute Trim B meHto SURF DEFINE (QUILT SURF).
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2. Boibepute Vertex Round vnu Solid B meHio FORM.

3. Boibepute Done.

4. BbibepuTte BepLUMHY (bl) yrna, koTopasi 6yaeT ckpyrneHa Unu conpsikeHa.

5. BbibepuTe OnopHYH NIOCKOCTb UMKU CChINOYHbIE MOBEPXHOCTM, KOTOpbIe ByayT Ao6GaBneEHbI.

6. BeeanTe paguyc obpesku. Cucrema otobpaxkaeT 3HaYeHne No yMonyaHuio; Hanpumvep,
0.1000.

7. BblbpaHHasa noBepxHOCTb 06pe3aeTcs No paanycy CKpyrieHus.

CTPEnkM, yrasblBalme yaanaemyro
Ofpesaeman NOBENXHOCTE 4aCTh NOBEPXHOCTH

i MoeepxHoCTE ANA obpeskm

: i » i OBpamiTe BHUMaHWE, YTO
S i MOBEpXHOCTB, MCNONL3yeman
77 AnA oBpesaqus - nornowasTcs

O6peska no Cywecmeyroujeli lloeepxHocmu

O6pe3ka no Kpomke CunyaTa

I'IpM pasgeneHnn obbema MOXeT I'IOTpe6OBaTbCFI Cc0o3aaTb NOBEPXHOCTb pa3beMa Nno KpoMke
cunyaTta KOHCprKTMBHOVI mMmogenu. KpOMKa cunyaTa - NMHNA KpVIBOJ'II/IHGVIHOIZ NOBEPXHOCTH,
KOTOpasdA BuaHa nog KOHKPETHbLIM YIriioM B BUAE. KpOMKa cunyaTa - Tpe6yemaﬂ KPpOMKa Aanda
pasgeneHnd obbema, NOTOMY YTO ABNAETCA KOHTYPOM, HE MMEKLLNM HUKAKOro BbiCTyna BAOJb
KPOMKHN B KOHerTHOVI opueHTauun suga.

1. B meHo SURF DEFINE (QUILT SURF), Beibepute Trim > Silhouette > Done. NossnseTcs
aunanorosoe okHo Silhouette Trim.

2. Boibepute obpesaemyto NOBEPXHOCTL (TOMNbKO Ans cbopok OTnuBkuM).
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3. BbibepuTte nnu cosgaiTte niockocThb (MIIOCKYH NOBEPXHOCTb MW OMOPHYHO NMIIOCKOCTL) AJ1s

onpeaerneHns HanpaeneHus B3rnaaa. HanpaeneHue B3rnsaa nepneHanKynspHoO K 9Ton
NMOCKOCTH.

4. MNosiBNsieTcs cTpernka, ykasblBasi, KoTopasi CTOPOHa NOBEPXHOCTU AOMKHA COXPaHUTbLCS.
Bbibepute Flip unu Okay.

O6paTtuTe BHMMaHUe: obpe3aeTcs BCe TeKyLLee onpeaeneHme noBepxXHOCTH pasbema.
MoaToMy, pekoMeHAYyeTCs HauMHaTbL CO34aBaTh NOBEPXHOCTb pa3bema, Konmpysl TONbKo Te
NMOBEPXHOCTU, KOTOPbIE HEOBX0AUMbI AN 06peskn No cUnyaTy 1, 3atem, fobaenss cnegyowme
NOBEPXHOCTU, CLUMBaaA UX c 6asoBbiMU JIOCKYTHbIMU NOBEPXHOCTAMU MO Mepe HGO6XO,D.I/IMOCTI/I.

Kpomku, cozgaHHble 0bpeskon cunyata MOryT ObiTb YANIMHEHbI A0 YKa3aHHOW MITOCKOCTMH,
ucnonb3ysa komaHay Extend (cMm. pucyHok, 3akoH4eHHas NoBepxHocTb Paszbema).

i . Kpuesie cunysTa

Hanpaenetwe
BLITANKUBAHUA P

MepneHguEynNap K
noeepxHocT 0°

Kpuebie Cunyama

BriSepute 3Ty KpOMKY

YANWHUTE A0 SToR ,'r.f'
ONOPHOIA NNockoeTy
) i

i

/ CronvpyiTe 5TH ABE NOBEPXHOCTIA.

. OBbefMHHTE K YANWHUTE BCE
I KPOMKM A0 TOPLE 3aroTosku

/ PesynsTupyrowri ofben
(nocne pasfensHna u
W3BNEYSHNA)

3aKoH4YeHHas1 I'IoeerHocmb Pasbvema
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O6pe3ka NoBepxHocTU ¢ Ucnonb3oBaHuemM AnemMeHToB PopMbl

Mpu BblgaBnmBanum (extruding), BpawieHumn (revolving),npoTtsiruBaHnm (sweeping) nnm
conpsbkeHun (blending) B npouecce obpeskn co3gaeTcs onpeaeneHne NnoBepXHOCTU, KOTOPOE He
oTobpakaeTcsa B Mogenun. ATo nogobHO CO30aHNI0 OMOPHbIX MITOCKOCTEN MO X04Y NOCTPOEHUS
(on-the-fly).

1. Boibepute Trim B MmeHio SURF DEFINE (QUILT SURF).

2. Boibepute Extrude, Revolve, Sweep vnu Blend.

3. Boibepute Done.

4. Bbibepute cOOTBETCTBYIOLLME ONLMK NS CO34AHUSI 3TON NOBEPXHOCTMU.

5. Bb|6ep|/|Te o6pe3aeMble 3N1IEMEHTbI NOBEPXHOCTMW. OﬂpeﬂeﬂMTe OCKMU3HYH U CCbINTOYHYIO
NJIOCKOCTb And 06pe3K|/| aneMeHTa.

6. No 3aBepLUEeHNN 3CKM3a HOBOW NMOBEPXHOCTU, MOSABMASETCA CTPErika, ykasbliBatoLwas - kakas
CTOPOHAa NOBEPXHOCTM JOIMKHA ObITh yaaneHa. Boibepute Flip nunu Okay.

7. BoibpaHHas noBepxHOCTb 06pe3aeTcs N0 HOBOW NOBEPXHOCTMY.

O6pe3ka NoBepxHocTU ¢ Ucnonb3oBaHueM AnemMeHTa

CyuwecTtByrowen NoBepxHocTn

MoxeT ObITb BbibpaHa onopHasi MIOCKOCTb UIN MIEMEHT CYLLIECTBYIOLLIEN MOBEPXHOCTU AN
0obpeskn apyron NOBEPXHOCTMU.

1. Boibepute Trim B MmeHio SURF DEFINE (QUILT SURF).
2. Boibepute Use Quilt nnn Use Curves B meHio FORM.
3. Buibepute Done.

4. Bbibepute obpe3aemyto NOBEPXHOCTb.

5. BbiGepuTe OMnopHYH NIIOCKOCTb UM NOBEPXHOCTL, MO KOTOpPOK 06pe3aeTcs nepsasi
NOBEPXHOCTb.

6. OToGpaxkaeTca cTperka, ykasblBatoLlas, kKakasi CTOpoHa MOBEPXHOCTU OOIMKHA ObiTh ydarneHa.
Beibepute Flip nnm Okay, 4To6bl yka3biBaTh NpaBuUibHOE HanpaBreHue.

7. MepBas BbiOpaHHas NOBEPXHOCTL 06pe3aeTcs B MecTe ee NepeceyeHns ¢ Apyroil.

CospaHue KpnBon Cunyata

[ns onpepenexns, rae 4omkHa ObiTb pasmelLeHa NOBEPXHOCTb pa3bema AN MOAenu, MOXHO
€o3aTb KPMBYHO CUINy3Ta Ha CCbINIOYHON AeTanu, NUTeinHon dopMe nnm cGopke OTIMBKK, UMK
3aroToBKM.

O6paTuTe BHMMaHUe: Korga cuctemMa co3faeT KPpUBYIO CUMyaTa, OHa pa3MeLlaeT KpUBYH Ha
AeTanu, rae YyacTb NMoBepXHOCTU NepreHanKynspHa K HanpasfeHUo BbiTarnkuBaHus.

1. Beibepute MOLD (CAST) > Feature (Cast Feature) > Ref Model > (Cast) > Silhouette.
MNosiBnsietca gnanorosoe okHo CURVE.

2. BBegute Ha3BaHue anga cosgaBaemon kpuson. [Noasnsetcs meHto SURF SELECT.
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3. Buibepute Include B meHio SURF SELECT ansi no6aBneHusi CCbINOYHbIX NOBEPXHOCTEN,
KoTOpble onpeaenstoT pa3melleHne kpuson. MNosensaetcss meHto SURF OPTIONS co
cnegyloLwUMN KOMaHa4aMM:

- Indiv Surfs — BbiGepnTe HenpepkiBHbIE NOBEPXHOCTU. CUCTEMA BKIOYAET BCE BblOpaHHLIE
NMOBEPXHOCTM B OXBaTbIBAEMbIA 06BHEM.

— Surf & Bnd - BbibepuTe ncxogHyto NoBepxHOCTh (seed surface) n orpaHnynBaroLme
noBepxHocTu (bounding surfaces) ansa ncnonb3oBaHWs B KAYECTBE CCbINTOYHbIX.

- Loop Surfs — BbiGepuTe NOBEPXHOCTH, OrpaHnYMBatoLLme oToGpaHHbIe MOBEPXHOCTH.

- Quilt Surfs — Bbl6epMTe JTIOCKYTHbI€ NOBEPXHOCTU ANA UCNOJIb30BaHUA B Ka4eCTBe
CCbIJTO4HBbIX.

- Solid Surfs - BbibepuTe cnnowwHble NoBepxHOCTK (solid surfaces) anst ICNONb30BaHNs B
KayecTBe CCbINMOYHBbIX.

4. Boibepute Tpebyemyto komaHay n3 meHto SURF OPTIONS. Cuctema 3anpawmBaeT BbiOpaTh
HeobxoaMMble NOBEPXHOCTU.

5. Bbibepute Done n3 meHio SURF SELECT.

6. Bb|6ep|/|Te NINOCKOCTb, KpUBYHO, KOOMKY, OCb UJTM CUCTEMY KOOPAOMHAT ON1A onpeaeneHus
HanpaBIieHnA BblTallKuBaHUA.

7. WenkHnnte no OK B guanorosom okHe Curve.
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NMpeobpa3zoBaHue NoBepxHocTenn OTNNBKU U

OnopHbIX KpuBbix

MpeoGpa3oBaHue NMNoBepxHocTen OTNUBKKN N ONOopHbIX KpuBbIx

I'Ipe06pasoBaHMe NOBEPXHOCTU NO3BOJIAET NEPEHOCUTb, BpallaTb UK 3epKaJibHO OT06pa)KaTb
OnMnopHble KpuBbl€ N 3NTEMEHTbLI MOBEPXHOCTU. MoxxHo KOHTpONMpoBaTb COOCTBEHHO 3MEMEHTDI
NOBEPXHOCTU UINMN UX KOMUK, HE 3aTparmead NCXOOHbIA 3NIEMEHT.

OnemeHTbl NOBEPXHOCTM 1 OMOPHbIE KPpUBbIE MOTYT BbiThb BbiGpaHbl B NMto6oi komGuHaumu. Bee
06bEeKTbI, BbIOpaHHble BMECTe, CO3aloT OANH 3NIEMEHT NMOBEPXHOCTW.

3epkanbHoe OToOpaxeHne AnemeHToB NoBepxHOCTU

Wcnonbayiite komanay Mirror ansi cosgaHust 3epkanbHbIX 3N1IEMEHTOB NOBEPXHOCTH.
1. Boibepute QUILT SURF > Transform > Mirror > Copy | No Copy > Done.

2. BbibepuTte 3epkanbHO oTobpaXkaemble KpuBble M NOBEPXHOCTU. o 3aBeplueHnn, Bbibepute
Done Sel.

3. Bbl6epl/ITe unn cosganTte OMOPHYIO MJIOCKOCTb AJ14 3epKalibHO 0To6pa>|<aeMb|x 00OBEKTOB.

BriDepuTe 3Ty NNOCKOCTE

M i —

: T R B

‘I'. I.'II.
= "W Buifepurte aTy
“ NOBEpXHOCTR

3epkanbHoe Omo6bpaxeHue AnemeHnma lMosepxHocmu ¢ Ucnonb3oeaHuem Mirror u Copy

BpaweHune AnemeHToB [NoBepxXHOCTHU

Pasmep, onpegensiowni BpaleHe s 91ieMeHTOB NOBEPXHOCTEN BpaLLeHNst MOXeT ObiTb
nameHeH. Ecnu anemeHT noBepxHOCTM GbIN co3aaH ¢ ucnons3osaHveM No Copy, To cHavana
HeobxoamMmo ero BoibpaTb, ncnonb3ys Sel By Menu.

1. Boibepute QUILT SURF > Transform > Move > Copy | No Copy > Done.
2. BbibepuTe BpallaeMble KpUBbIE U MOBEPXHOCTMU.

3. Boibepute Done Sel.

4. Boibepute Rotate B meHio MOVE FEATURE.
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5. Bbibepute nnn cosganTe NiocKOCTb, KPMBYHD, KPOMKY, OCb UITM CUCTEMY KOOPAMHAT, K KOTOPOW
neprneHauKynspHo HanpasneHue BpaweHus. Ncnonb3ynte Flip unu Okay anga ykasaHus
HanpaBneHusl.

6. BBeaute yron BpaLyeHus.

7. Bbibepute Done Move u3 meHio MOVE FEATURE ans 3aBepLueHus onepawmm BpaLleHms.

KEHE’EPHTEET},‘ _
i NOBEPXHOCTE k

BpaweHue 3nemeHmoes lNoeepxHocmeli ¢ ucnosib3oeaHuemMm Rotate u Copy.

MNepeHoc AnemeHTOB MOBEPXHOCTH

Pa3wmep, onpegensiowun nepeHoc 3rIEMEHTOB MOBEPXHOCTEN MOXET ObITb M3MeHeH. Ecnin
3MeMeHT NOBEPXHOCTU ObIN co3gaH ¢ ncnonb3oaHem No Copy, To cHavana Heo6xo4Mmo ero
BbIGpaTb, ncnonb3ysi Sel By Menu.

1. Boibepute QUILT SURF > Transform > Move > Copy | No Copy > Done.
2. Bbibepute nepeHOCHMbIE KPUBBIE U 3IEMEHTLI MOBEPXHOCTY.

3. Boibepute Done Sel. MNosienaetca meHto MOVE FEATURE.

4. Boibepute Translate.

5. Bbl6epl/ITe M co3ganTe NocKocThb, KPUBYHO, KOOMKY, OCb U1 CUCTEMY KOOpAOMHAT,
nepneHankKyrndapHyro K HarnpaeieHUo nepemMmeLlleHmna noBepxHOCTH.

6. BBeante 3Ha4veHue pPacCToAHNA NnepeHoca NOBEPXHOCTW.

7. Bbibepute Done Move u3 meHio MOVE FEATURE ans 3aBeplueHust nepeHoca.

—_— .'::

. "'-.__‘f‘k\_Elmﬁapma ary
] %i NOBEPXHOCTE 3._:."';: )

lNepeHoc Anemenmoe lNosepxHocmeli ¢ Ucnonb3oeaHuem Translate u Copy
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OnpeaneneHne O6bLemoB

CospaHne O6bemoB

JIntenHasa unu npecc-opma He ABRSATCA TBEPOOTENbHLIMU, @ COCTOAT U3 MOBEPXHOCTEMN,
KOTOpblE pa3MeLLaloT 3aMKHYTbI 06 beM B MOAENM 3aroToBku unm matpuue. O6bembl ABMSOTCS
NPOMEXYTOYHLIMY LLaramMmu B nepexoe OT 3aroTOBKU UMM MaTpuLibl U reOMeTPUN CCbINTOYHOM
MoZenu K oKoHYaTeNbHbIM KOMMNOHEHTaM N3BIeYeHUs.

KoMMNOHeHTbI NUTENHOM hOPMbI U MaTpULbl CO34A0TCHA NYTEM MOCTPOEHMS OOBLEMOB U, 3aTeM,
"3anonHan" 06beMbl TBEPOBIM MaTepuanoM Ans ux npespalleHns B NONHOMYHKLMOHamMbHbIE
aetann Pro/ENGINEER. Takke B 0TnMBKe MOXHO cO34aBaTb BHYTPEHHWE NONOCTU Nnn
necyaHble CTePXKHM.

OnpepeneHue O6bemoB

[nga onpegeneHns egUHNUYHOTO o6bema, MOXHO:

¢ CcbinaTbCsi Ha reOMETPUIO CCbINTOYHOW MOAENMW.

* CospgaTtb acku3 gobaBnsemoro unu Ucknioyaemoro obbema.
e T[lepeceub (intersect) 06beM CO CCbINIOYHOW MOLENbIO.

e Cwmectutb (offset) noBepxHocTu.

MoxkHO ncnonb3oBaTb OAUH UNK Bonee aNeMeHTOB, BKItoYas 6a30Bble 3NIEMEHT U opyrue
ANeMeHTbl Tuna:

e 0BpesKu CChINOYHON Moaenu, Bbixoaslleln 3a 0bbeMm.

» Pa3spesaHus 3aroToBkM (UMW MaTpuUUbl) HA Apyrue o6 bLEMBI.

OnpepneneHue ObbLema

1. Boibepute MOLD (CAST) > Mold Comp (Die Comp) > Create Vol.

2. MNocne onpepgeneHunsa obbema, MOXHO NPUCBOUTb UMA, CKPbITb UMK 3aTOHNPOBATb 3aroTOBKY
(VIJ'IVI Manl/ILl,y) oTAenbHO 6e3 NCnonb3oBaHMs (byHKLI,VIOHaJ'IbHOCTVI CIioesB.

MeHro OFFSET

MoxxHo YONMNHATD 00beaANHEHHbIE UMK 3CKU3HbIE 0OBHEMbI nyTemMm cMmelleHna cneayrwmnmm
KOMaHOamu:

» Horizontal — cMellaeT Kpomku 06beMa B HanpaeneHuu, nepneHanKynsipHOM BbIGpaHHOI
NMOBEPXHOCTM.

¢ Tangential — cmeLaeT kKpomky o6bema KacaTensHO BbIBpaHHOM NOBEPXHOCTM.
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ckusnpoBaHne O6bLema

O0bemM MOXHO onpenensaTb, 3CKN3MpPYst ero NogobHO co3gaHnio CTaHOAPTHLIX 3NIEMEHTOB
(BblaaBnuBanui 1 Belpe3oB) Pro/ENGINEER. MNpwu Bbioope Sketch ns meHio CREATE VOL mnu
COMP VOL, acknsHbin 06bem gobaeBnsieTcst aBTomaTnyeckn. Ecnm obbem yxe cyliectsyeT B
TeKyLLEeEM onpefeneHnn, Heobxoammo onpegenuTs, crnegyeT nn Add (Jo6asuTe) nnn Remove
(Yoanutb) acKnsHbli 0ObEM.

3TOT pasgen onucbiBaeT BapuaHTbl Ucnosfib3osaHusa Sketch npu onpeaenennn obbema.

MoxHO onpeaenuTb BeCb 06bEM NyTEM 3CKM3MPOBaHUS, Unu 06 beANHNTL 3CKU3 C APYTMU
UHCTpyMmeHTamu, Tuna Gather wnu Trim.

1. Boibepute MOLD (CAST) > Mold Comp (Die Comp) > Create Vol (Comp Vol) > Sketch.

2. Ecnu obbem yxxe npucyTcTBYET B TEKyLLEM onpeaeneHun, Bbioepute Add ans gobasneHus
BblJABMNMBaHMWSA K TeKyLlemMy obbeMy nnv Remove ansi BblYUTaHUS 3CKM3HOro obbema us
TekyLiero obbema (Tvna, Boipesa). Ecnv obbem oTCcyTCTBYET, aBTOMaTUYECKN CO30aETCH
BblOABIEHHbIN 06BHEM.

3. Boibepute ogHy n3 cnegytowmnx komaHg B meHio SOLID OPTS:

- Extrude — co3gaet aneMeHT, KoTopbIn hopMmupyeTcsa nytem NpsiMONMHEAHOro
NpoeunpoBaHnsa CEYEHNST OT ACKN3HOW MITOCKOCTMU.

- Revolve — co3gaeT aneMeHT nyTemM BpalLleHMs 3CKM3a CeYEHNs1 BOKPYr OCEBOM NTMHMMN OT
3CKM3HOWN MIIOCKOCTU B AeTarb.

- sweep — CO3[aeT dN1IeMeHT NyTeM 3CKU3NPOBAHUA TPAEKTOPUU N NPOTArMBaHUA BAOOJb HEE
9CKM3a ceyeHund.

— Blend - co3gaet anemeHT, cogepaLlmii HECKOMNbKO MilaHapHbIX CEYEHUI, KOTOPLIE
COeNHSAIOTCA NOBEPXHOCTAMU nepexoaa (transition surfaces), popmupyroimm
TBEPOOTENbHbIN 3IEMEHT.

— Use Quilt — co3gaeTt anemMeHT, cCbiNasicCb Ha 3NIEMEHT NOBEPXHOCTW.

— Advanced — co3gaeT areMeHT CNOoXHOW OpMbI, HAaNPUMep, C NCNONb30BaHNEM OMOPHbIX
KPUBbIX MUITN HECKOSbKNX TPaEeKTOPUHA.

— Solid — co3gaeT TBepAoTENbHYIO reoMeTpuio. Mo ymonyaHuio — BbilleykasaHHbIX (OOPM.
— Thin — co3gaeT TOHKOCTEHHbIN 3NEMEHT.

4. Bbibepute aTpnbyThl, COOTBETCTBYIOLLME BbIGpPaHHOW hopme, TMna onuun rmybuHbl 1 yrna
nosoporTa.

5. BoibepuTe nnmn cosgante 3CKU3HYIO MOCKOCTb, BbibepuTe HanpasneHne anemMeHTa u
onpefenuTe CCbINTOYHYI MMOCKOCTb 3CKM3a.

6. Co3pante ceveHune. CeveHns oobema 3CKM3NPYHKTCA aHArNorM4yHoO CTaHOapTHbLIM 3J1IeMeHTaM
(BbID,aBJ'IMBaHVIFI n Bblpe3b|). OO6bekTbl ackn3a MOryTt ObITb BblPOBHEHbI U o6pa3mepeHbl no
reomMeTpun getanm n rno 06beKTaM 3N1eMeHTOB apyroro obbema.

7. BeinonHute pereHepaumio 1 Boibepute Done. O6bem Byaet gobasneH nnu BolYTEH.

Sketch MoxHO ncnonb30BaTh Tak YacTo, CKONbKO HEO6X0AUMO B Npeaenax onpeaeneHns
oHoro ob6bema.
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KombuHupoBaHue 3ckusa n Cooupanue (Gather)

Sketch mMoxHO 1cnonb3oBaTk Nocne cobupaHnsa CCbINOYHbIX AeTanei Ans yanMHeHns oobema
WV UCKITIOYEHMS] HEKOTOPLIX 0GnacTein.

Co3paHue lNecyaHoro CtepxHs, ucnonb3ysa Pro/CASTING

MecyaHble CTEPXKHU - BHYTPEHHUE MOMOCTU B OTIIMBKE.

1. B meHio CAST BbiGepute Cast Model > Create > Sand Core.
2. BBeauTe Ha3BaHWe CO3aBAEMOro NECHAHOTO CTEPXKHSI.

3. Bbibepute Gather Vol.

4. B meHio VOLUME TYPE Bbibepute Solid Volume vnu Surf Volume, B 3aBUCMMOCTH OT TOrO,
OyOeT nu necyaHbI CTEPXKEHb CO34aBaTbCs Kak TBepAOTENbHAsA UMW NOBEPXHOCTHAS reOMeTpus.

5. Cnegynte meTogam, ONUCaHHLIM B 3TOW rMaee Anis cobmpaHus obbema, 3anosiHeHns
BHYTPEHHMX KOHTYPOB U 3aMblkaHusi 00bema.

PazpgeneHue lNec4yaHbix CTepXHeH

[nsa pasgeneHnst necHaHoro CTePXXHs1, co3fanTe HECKOSbKO NMOBEPXHOCTEN pa3bemMa U, 3aTeM,
ucnonb3ynte komaHay Use Quilt ansa cosgaHnst TBepAoTENbHBLIX BbIPE30B B NECHAHOM CTEPXKHE.
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CobupaHue O6bemoB

Ona CobupaHna O6bema

CobupaHue nNo3BonsieT KONMPOBaThb NMOBEPXHOCTU U CChINIOYHbIE KPOMKM KOHCTPYKTUBHOW
Moaenwu.

1. Beibepute MOLD (CAST) > MOLD FEATURE (CAST FEATURE) > Ref Model > Gather Vol.

2. BblbepuTe ccblnoYvHble MOBEPXHOCTU, onpeaenstowmne 6a3oBble NOCKYTHbIE MOBEPXHOCTU
obbema.

3. MIameHuTe 6a30BYL0 NOCKYTHYIO NOBEPXHOCTL. JTO - HeOGSA3aTeNbHbIN Luar.

4. 3aMKHUTe 06beM, onpeaenss ero saMmblkaloLLmMi KOHTYp. OGbeM cozdaeTcs nyTem
BblAaBnMBaHns 6a30BOI NOCKYTHOM NOBEPXHOCTM [0 BepXHel NoBEPXHOCTU. Takke CyLLecTByeT
onuua Ans BblAABNMBaHWUA HEKOTOPLIX KPOMOK BHUS.

Mpun BbIGOpEe Select nepebii pas, nosensieTcs meHto GATHER SEL. Kak Tonbko cobupaemble
ccbinku 6yayT BblObpaHbl, Boibepute Select. MNosensetcs meHto GATHER SPEC co cnegyrowmmm
KOMaHOamu:

- Type — NOBTOPHO ykasbiBaeT Tun (Hanpumep, Surf & Bnd BmecTo Surfaces). Mpu niobom
N3MEHEHUN TUNa, CUCTEMA 3anpalunBaeT NOATBEPXKAEHNS.

- References — NnoBTOPHO BbIOMpPAET CCbINOYHbIE anemMeHThl. [Npun aTom ans Surf & Bnd,
BbinagaeT meHio SURF BND; ons Bcex ocTanbHbIX criydyaeB nosisnsetca meHio FEATURE
REFS.

Bbi6op Tunos lNoBepxHocTen

Bbibepute Select n3 Menio GATHER STEPS, 4to6bl BeiGpaTh CCbINIOYHbIE MOBEPXHOCTM ANS
cobupaHusa obbema. CyulecTByeT aBa cnocoba BblIOpaTb CChINTOYHbIE MOBEPXHOCTY:

e Surf & Bnd — BbibeprTe 00HY NOBEPXHOCTL, SABNAOLLYHOCA NCXOAHOM (seed), ANnst 9NeMeHTa,
3ateMm Bblbepute orpaHuymsarowme (bounding) nosepxHoctu (cM. pucyHok Beibop Surf &
Bnd). Cuctema BkntoyaeT BblOpaHHbIE MOBEPXHOCTU M BCe O2paHuyu8aroujue rnogepxHocmu
(neighboring surfaces), noka ogHa He O6yaeT BbiOpaHa B kKa4eCcTBe OrpaHuyMBaloLLEN.

e Surfaces — BbIOypaeT Tonbko Habop HeENPEpPbLIBHbIX MOBEPXHOCTEN. (CM. pucyHOK Bbibop
MoBepxHocTew). CucTema BkNOYAET BCe BbIOpPaHHbIE MOBEPXHOCTMU.

O6partuTte BHuMaHue: onumm Surf & Bnd n Surfaces B3avmHo ncknovawwme. MoxHo
ncnonb3oBaTh TOMBLKO OOUH MeTof, Bbibopa noBepxHocTen. Mpu BeiGope Apyron komaHabl U3
mMeHio GATHER SEL, npeabigyLine BbiOpaHHbIE MOBEPXHOCTU OTMEHAKOTCS.

Bce noBepxHOCTH, BKIMOYEHHbIE B onpefeneHme obbema «ClumBatoTcsa» BMecTe, opMmpys
€[IMHCTBEHHYIO JTOCKYTHYH MOBEPXHOCTb, KOTOPYI MOXHO U3MEHATb NMO3XKe C UCMOSIb30BaHNEM
Exclude v Fill. JocTynHble koMaHabl U1 METOALI U3BMEHEHUS 3aBUCAT OT BapuaHTa Beibopa
NOBEPXHOCTEN.

Mpun BbIGOpe Surf & Bnd B kayecTBe TUNa cobupaHus, noasnsetcsa meHto SURF BND co
cnegylLwmnMm KoMmaHgamu:

» Seed Surface — BbibepuTe NCXOAHYO NOBEPXHOCTb.
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*  Bndry Srfs — BbibepuTe orpaHnyMBatoLLYIO0 MOBEPXHOCTb C UCMOSb30BAaHWEM KOMaH, MEHIO
FEATURE REFS.

. Bndry Loops - BbI6epI/ITe orpaHunymBaroLLine KOHTYpbl C UICNOJNb30OBaHNEM KOMaH4 MEHH0

! Brafepute HC:-LOAH};G NoBERXHOCTE
BepxHss NoBepxHoCTE  DOBEM

BuibepuTe rpaHuyHYID NOBERXHOCTE (3ArOTOBKA WNWM MATPULAE)

BrafepuTe MCNOAHYH NOBERXHOCTL

ErifepuTe rpaHiYHLIE
MOBEPXHOCTI (CEpRIE CTREMKK
NOKS3LIBAKT MCnone3osanne Query Seal)

Obbem

BepxHaa NoBSpxHOCTL
(33roToBKa MMM MaTPMLA)

Bbi6bop Surf & Bnd

Mpu BbIGope Surfaces B kayecTBe TUNa cobupaHuns, unm nNpu Belbope rpaHNYHbIX NOBEPXHOCTEMN,
nosensetca meHio FEATURE REFS co cnegyiowmnmm komaHgamu:

¢ Add — BbibepuTe AOMONHUTENBHbIE CCbINIOYHBbIE NIEMEHTHI (3Ta KOMaHAa OOCTYMHA TOMbKO B
Havyane onpeaeneHns NOBEPXHOCTU Unn obbema).

. Remove — CTUpaeT HEKOTOPbIE CCbIJTOYHbIE 3JTIEMEHTDI. Bb|6ep|/|Te CTnpaeMbie NOBEPXHOCTU
W KOHTYPbI.

* Remove All — cTnpaet BCce cCbINKKU TekyLero Tuna. Hanpumep, ecrnn nogceeyeHo Bndry
Srfs, Bbibepute Remove All onsa yaaneHus onpegeneHus orpaHMyMBaroLLmx NoBEPXHOCTEN.

- 108 -



Pro/ENGINEER 20002 Konucmpyupoeanue Jlumeiinvix u Ilpecc-gpopm

BrifepuTe NnoOBEQXHOCTH OBLeM
{UEHTPANEHYIO NNOCKOCTE W ode NONOBMHKK KoHYCa)

BepxHaa NoBSpxHOCTL
(3aroToBKa MK matpuua) -

Bsi60op MoeepxHocmel

Ecnu cobrnpaemble CCbINOYHbIE ANIEMEHTHI Ans o6bemMa NUTenHon Popmbl yKe Obinv BeibpaHbl, 1
n3 meHio GATHER STEPS Btopon pa3s BeibpaHo Select, nossnsetcs meHio GATHER SPEC ¢
komaHgamu Type u References, a He meHio GATHER SEL. 3atem, MOXHO NOBTOPHO BbIbpaTh
Tmn, Surf & Bnd nnn Surface v ccblnovHble NOBEPXHOCTY.

UcknioyeHune NMoBepxHocTen n BHewHnx KoHTypoB

Ons kaxporo metoaa cobupaHuns o6bema, MOXHO BbIGOPOYHO UCKITHOHYATL HEKOTOPbLIE KOHTYPbI
W KPOMKM 13 onpepeneHns obbema:

Memod CobupaHusi Onyuu UckIYeHUs1 KOHMYpPoe U KPOMOK
Surf & Bnd Bndry Loops B meHtio SURF BND
Surfaces Exclude B meHio GATHER STEPS

KomaHpa Bndry Loops nosiBnsietcst B MeHto SURF BND 1 JOCTYMNHa TOMbKO NpY cobupaHum ¢
ncnonb3oBaHuem onuun Surf & Bnd. Vicnonb3synte Surf & Bnd nocne Beibopa
orpaHu4yMBaloLLmnX NoBepxHocTen ana o6bema. lNMocne Boibopa Bndry Loops, BbibepuTe ntobble
KPOMKM U3 OrpaHnynBatoLLeil MOBEPXHOCTH, KOTOPYH HEOBXOAMMO MUCKMHOUUTL U3 onpeaeneHus
o6bema.

KomaHga Exclude, gocTynHas Tonbko npu cobupaHum ¢ ncnonb3oBaHmem komaHasl Surfaces,
BbI3biBaeT MeHto GATHER EXCL, nossnstoweecs co cnegyroLlmmMmm KomaHgamu:

e Surfaces — ncknoyaeT HEKOTOpble BblIOpaHHbIE MOBEPXHOCTU, MyTEM UHONBUOYATBHOMO
BblOOpa KaXxgon.

. Loops — UCKINo4YaeT BHELWHNE KOHTYpPbI. |/|Cﬂ0ﬂb3yIZTe 3Ty onuunKo Ond yganeHuma He
Xenaemblx YacTten ﬂOBerHOCTeIZ, Bbl6paHHbIX ansa CO6VIpaHVIﬂ.
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BrifepyTe 3TW NOBEQXHOCTK

BoifepuTe BEQXHIOK NOBEPXHOCTEL

3Ta YacTe WMNUHAPa

Takxe suifupastea
BriSepure Exclude Loops

¥ BeIBEpUTE KpOMEY BHELWHEND LUMNMHLPE

UcknrodyeHue BHewHux KoHnmypoe

3anonHeHue BHyTpeHHUx KoHTypoB

3anonHeHne BHYTPEHHEro KOHTYpa KPOMOK Ha NOBEPXHOCTW, BbIOpaHHONM Ans cobupaHus,
3KBMBAIEHTHO "HanNoXeHuo 3annat" Ha 6a3oByto NMOCKYTHYIO MOBEPXHOCTb 06bemMa NMTENHON

dopmbl. O6beM co3gaeTcs B BUAE MaaKkon NoBEpXHOCTM 6e3 OTBEPCTUMN.
Bbi6epurte Fill B MeHto GATHER STEPS. lNosaensetca meHto GATHER FILL co cnegytowmmn

KOoMaHgamu:
All — 3anonHseT Bce KOHTYpbI BbIbpaHHOM noBepxHocTw. BeibepuTte noBepxHOCTbL. Bee

L]
BHYTPEHHME KOHTYpPbl 3TOW NOBEPXHOCTM 3aMOMHATCSA BHE 3aBUCMMOCTH OT TOrO,
npuHagnexaT OHW OrpaHnYMBatoLLEe MOBEPXHOCTU UMK HET.
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* Loops — BbiGepuTe 3anonHsemble KOHTypa. [ns Kax[goro 3anofiHaeMoro KoHTypa Bblibepute
TONbKO OAHY KPpOMKY. [Npu cobrpanum ¢ ucnonb3osaHnem onuun Surf & Bnd, kpomkn
AOIMKHbI NeXXaTb Ha orpaHMYMBaloLLE NOBEPXHOCTMY.

Kpomen UeHTRansHoM oTESRCTHA Takke
BEIABNWMBESHTCH 40 BEPXHER NOBEDXHOCTH W
oBpE3YHT UMNAHAD, KOTOPSIA He BKMHOYaETCRA

g ofbem

BrifepuTe NOBSpXHOCTH
{UEHTPANEHYIO NNOCKOCTE W ode NONOBMHKK KoHYCa)

BrifepuTe NOBSpXHOCTH

{UEHTPANEHYIO NNOCKOCTE W ode NONOBMHKK KoHYCa)
Beck 0fbem Nof YKa3aHHbIMKI

NOBEPXHOCTAMI ByAET BRAKHEH

BriGepura Fill All —-
W BeIBEpUTE 3TY NOBEMKHOCTE el

3anonHeHue BHympeHHux Konmypoe

3ambikaHne Ob6bema

BeibepuTte Close, 4TOObI AaTb CUCTEME 3aKMIOYUTENbHbIE MHCTPYKLMM O TOM, Kak cobpatb
o6bem. Close no3BonseT onpegenuTb, Kak 06bem JOIMKeH ObITb Hakpbim (capped) Unn 3aMKHYT,
a Takke 3aMblkaTb N1 BHYTPEHHMNE KOHTYPbI B 00bemMe Tuna OTBEPCTUN B OrpaHUYMBaIOLLNX
nosepxHocTax. [Mpu onpegenexHum obbema nNUTenHon opMbl, aBTOMaTUYECKM NOSIBNAETCS MEHIO
ANsi 3aMblkaHWsA NOCIe yka3aHus, Y4To onpeaeneHne obbema 3akoH4eHo. [Nocne onpegenexHus
WHCTPYKUUIA 3amblkaHus, B MeHto GATHER STEPS nnn VOL GATHER nosisnsieTca komaHaa
Close, no3sonsasa nepeonpegenuTb U yaanuTbe MHCTPYKLUMM 3aMbIKaHUS.

MeHio CLOSE LOOP cogepxuT criegyrolime KOMaHabl:

* Define — BoiBognT meHto CLOSURE ans ykasaHus, kak 4OMmMKeH ObiTb 3aMKHYT TEKyLLUIA
obbvem.

¢ Delete — ynanaeTt MHCTPYKLMIO 3aMblkaHWst 06bema.

» Redefine — nepeonpenensieT MHCTPYKLMIO 3aMbIKaHUS.
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¢ Show - oTobpaxaeT 3amblkaHMe TekyLero oobema.

MeHio CLOSURE cogepxuT cneaytoLimne koMaHabl:

e Cap Plane — ykaxuTe nnockocTb Ans «3aTtaruaHusy» (“seal off”) unun sambikaHns obbema.
e All Loops — 3atarmBaeT NpocBeThbl BbIOpaHHbIX OTBEPCTUI B BbIOPAHHON MOBEPXHOCTM.

O6paTuTe BHUMaHuWe: B TO BpeMsi Kak Apyrasi yroMsHyTas reomeTpus 0683aTenbHO J0MmMKHa
npyHagnexartb CCbIFIOYHON MOLENN (reOMEeTpUs 3aroTOBKM UMM MaTpulbl HE MOXET ObITb
BblOpaHa A58 NepBbiX ABYX LLIAroB UIN HKHUX KPOMOK), 3aKynoprBatoLLen MioCcKOCTbI0 MOXeT
ABNATLCA N0OON Mrockas NOBEPXHOCTb UMW ONOPHAas NOCKOCTb. MOXHO BbIGUpaTh NNOCKOCTb,
KOTopas NPUHAANEXWUT 3aroToBKE WUIN CCbINTOYHOM MOAENM, UMK co34aTb OMOPHYIO MIIOCKOCTb
BbiGopom onuun Make Datum.

3ambikaHne Obbema

—_

. B meHio GATHER STEPS, Bbibepute Close > Define.

N

. Boibepute ogHy nnm 6onee komaHg B meHto CLOSURE:

BbibepuTe unu cosgarite 3amblKatoLLyo MITOCKOCTh (MO KOTOPOM 3aMblKaeTCs 00beMm).

Mpw 3aKpbITUM TONMBKO HECKOMbKNX OTBEPCTUI B BbIOPaHHbIX MOBEPXHOCTSX, BbIOEpUTE OfHY
KPOMKY 3aMblkaeMoro oTeepcTus. [ipyras kpomka 6yaeT BbibpaHa aBToMaTUHECKN.

3. Boibepute Done no 3aBepLueHnn.

4. B meHio GATHER STEPS BbibepuTe Show ans otobpaxeHus Toro, kak oobem byaet
3aMKHYT.

5. MNpu HeobxoanmocTy, BbibepuTe Redo Ana nsmeHeHua onpeaenexus sambikaHua unu Delete
Ans ero yaanexus.

6. Bbibepute Done/Return ans 3aBeplueHUs 3aMblKaHUS.

2) BuiBepure BEpX U HW3 B KAYECTEE
rPAHUHHEIX NOBEPXHOCTER

Obbem

1) BeiGepure Surf&Bnd 1
BLIGSpUTE MCKOAHYHD
NoBEpXHOCTE

3) BoiBepure Sel Loops v
W BoiBepWTE 3TY KPOMKY

4) BuiSepute Cap Plane u
BLIBEpUTE 3TY NOBEPKHOCTE
Ha 38roTOBKE

OnpedeneHue Mapamempoe 3aMbiKaHUs1

-112 -

Obvem coagaetcs 40
CAMOr0 HA3a 3NemeHTa

]



Pro/ENGINEER 20002 Konucmpyupoeanue Jlumeiinvix u Ilpecc-gpopm

OTtoGpaxeHue OnpeneneHns ObbLema

KomaHga Show Volume no3BonsieT NnpoBepsaTh onpegenexHne Tekylero oobema, BUAETD,
cnegyeT N UCKITKYaTh AOMNOSNTHUTENbHbIE KOHTYPbI, 3aMKHYTb No gpyromy v 1.4. O6bem
oTobparkaeTcsa nypnypHbIM LBETOM. [1pn cobupaHnm 4ononHUTENbHBIX CCbINTOK, U3MEHSIETCS
oTobpaxeHne obbemMa. [Ins npocMoTpa MU3SMEHEHUI, MEPEPUCYNTE 3KPaH U1 eLle pa3 BbibepuTte
Show Volume.

Mocne Bbibopa Done 13 meHo VOL GATHER, ykasaHHbIN 06bem oTobpaxaeTcs nypnypHbIM
uBetToM. MoxHO A006aBnaTh U yaandaTb anemeHTbl 06bema, ucnonob3ysa Sketch, cmelweHme
CTOPOH, CONpsKEHNE HEKOTOPLIX KPOMOK U T.A.

O6paTtuTe BHUMaHMeE: Npu pereHepauun, cucteMa obpatliaetcs ¢ KaxapiMm "KyckoMm" ob0bemMa Kak
C OTAerbHbIM 31eMeHToM. Hanpumep, npyn cobnpaHmnm cCbinok, 4o0aBbTe 3CKU3HbLIN 0OBbEM U
BbIMOJSTHUTE CMELLEeHNe CTEHOK; OyayT obaBneHbl TpU SfieMeHTa.
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N3meHeHne O0LemMoB

O6pe3ka O6bema

Mpu onpeaeneHnn obbema nNyTem CKM3MPOBAHNS, MOXHO MCMOMb30BaTh 06HEM CChINTOYHOM
aetanu. MNpu co3gaHum KOMMNOHEHTA UK MaTpULLbl, CUCTEMA 3aMOSHAET TBEPAbIM MaTepranom
BeCb 0603Ha4YeHHbIN 0GBEM TakK, kak OH onpeaeneH. [oaToMy, B NopsiaKke KOPPEKTHOIO
onpefeneHns reoMeTpum KOMMOHEHTA UMW MaTpuLbl, HEO6XOAMMO BblYUTaTb 06LEM CCbINOYHOW
Mozenu uz o6bema KOMMOHEHTa MU MaTpULibI.

[ns o6peskn obbema CCbINOYHON MOSENN U3 ACKM3HOIO obbema, ncnonb3ynTe komaHgy Trim B
meHio CREATE VOL nnu MODIFY VOL ansa nutenHbix popm, nnn meHto COMP VOL agns
otnueku. [Npu BeiGope Trim, cuctema aBTOMaTUYECKM BbIYUTAET CCbINTIOYHYO MOAENb U3
TekyLero onpegeneHuns obbema. PaccmatpuBaeTcs TONbKO OCTaBLLMICS OObeM.

SCKWAHBIA 0fbEeM
JCEMEHARA NNOCKOCTE HapWcoBaTh W BRIPOBHATE

HMenone2yiTe kpomMKy i
) Ofbem nocne

ofpe3aHun
OEpeska
} I
‘ L Il h
¢ "'._ N .
’ ! \'-.. ! ."I
I.l' L
.""-_
;
.
KoMROHEHT, CO30aHHEA
aTUM oBbemom
k Ofwem nocne

CO3aHMA 3CKMAA

Ucnonb3zoeaHue AckusupoeaHusi u O6pe3ku
MpumeyvaHus:

— Tlocne nepBoi 06pe3kn 6e3 AONONMHUTENbHBIX U3MEHEHMI OObeMa cucTeMa genaet onuumi
Trim HegocTynHOW; NoaTOMy 06bem Henb3s 06pesaTb ABaxabl.
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- [nsa 6onee, yem OBYX CCbINOYHLIX AeTanel, cuctema sanpalunsaeT BblopaTbh OAHY U3 HUX.

- He ucnonbaynte Trim nocne onpegenexHns obbema onsa cobupanus, T.k. Trim ucnonb3yet
TE e CCbISIKK, YTo N Gather; NO3TOMY HUKAKUX N3MEHEHUIN HE MPOU30NAET.

Co3pnaHue Ckpyrnenus NMoctosiHHoro Paguyca

[na 0oBOAKM CONPUKOCHOBEHMS, MOXHO CO3aBaTh CKPYIIIEHUs Ha rpaHsax obbema.
1. B meHio CREATE VOL, BbiGepute Round.
2. B meHio ROUND TYPE, Bbibepute Simple unu Advanced v Done.

Co3paHue AnemeHTa lNpucoeauHeHusa O6Lema (Attach Volume

Feature)

OnemMeHTbl NprucoeanHeHns obbema NCNonb3yTCa Ang NPMCOeaNHEHNs OOHOro oobema K
OpYromy 1 cosgaHus obbeanHeHHoro oobema. Kak Tonbko aBa o6bema 6yayT npucoeanHeHsbl,
OHM BeyT cebs kak oguH 06BbeM.

1. Beibepute MOLD (CAST) > Mold Comp (Die Comp) > Attach.
2. Bblbepute 13 oTobpaykaeMoro MeHto HassaHune 6a3oBoro (nepeoro) obxLema.

3. Bbibepute 13 oTobpaxaemoro MeHt0 HazBaHe 06beMa, NPUCOEAUHSIEMOTO K NEPBOMY
obbemy.

Cuctema obHoBNSeT otobpaxeHue, 4Tobbl Noka3aTb 06beANHEHNE NEPBOrO M BTOPOrO O6GBHEMOB.
HoBbI 06beM nony4yaeT Ha3BaHWe NepBoOro BeibpaHHOro oobema (6a3oBoro); BTopon o0bem
nornowaetca. MoxHo 4o6aBnaTb AONONHUTENbHbLIE 00 BEMBI.

4. Buibepute Done Attach no 3aBeplieHnn npucoegmHeHust ob6bema NUTENHON PopMbl.

OnemeHT NpMcoeanHEHHOro 06beMa NPUHaAIEXUT YPOBHIO cOopkn chopmbl. OH nweT 06beMbI
nuTenHon hopmbl Ha YpOBHE COOPOK AN NPUCOEANHEHUs. Takke, MOXHO pasaensatb
NPUCOEMHEHHbIN 3IEMEHT oObema.

N3meHeHue OOBLemMoB

OnemeHTbl, KOTOpble COCTaBMAT 00bEeM, CChINATCA Ha KOMMOHEHT NMTENHON (POPMbI UMK
mMaTpuubl. Bce anemeHTbl 06bema MCnonb3yloTca B CO34aHUM OTAENbHOro KOMMNOHEHTa
nuTenHon opMbl NN MaTpuLbl, HO KaXadbll 3NeMeHT 06bema paccMaTpmBaeTCs Kak
oTAenbHbIM aneMeHT. Hanpumep, npu cobnpaHum ccbinok, 4o6aBbTe 3CKN3HbIM 06BEM 1
BbINOMHMTE CMELLEHNEe CTEHOK; K 3aroToBke J06aBnstoTCs Tpu anemeHTa.

O6BbEMBI UNK 3NEMEHTbLI 0OHEMOB MOXHO yAansiTb UK NOAABNSATb, yaanss unu nogasnss
COOTBETCTBYIOLLMI 3rieMeHT (bl) B cbopke. [1na Boibopa anemeHTa ob6bema, Bbibepute Pick unu
Query Sel, nnu BbIbepyTe HOMEpP 3neMeHTa.

ans U3meHeHnsa Oobema
1. B meHo MOLD (CAST), Beibepute MOLD COMP (DIE COMP) > Modify Vol.

2. Bbibepute Ha3BaHne obbema 13 cnucka. Tekyllee onpegeneHme obbema otobpaxaeTtcs
nyprnypHbIM LBETOM.
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3. Ucnonbayiite komaHabl B MeHto MOLD VOL (DIE VOL) anst uameHeHust obbema Tpedyembim
obpasom: gobaBnanTe n ygansante 4yacTtu, CKpbiBanTe U T.4.

MoxHO BbIkno4aTb oTobpaxeHue noboro oobema, onpeaeneHHoro Ans MoAenu, Ucnonb3ys
Blank B meHio MOLD COMP (Die Comp) BmecTe ¢ Sel By Menu B meHio GET SELECT

O6partuTte BHMMaHue: npu Bbibope Pick B meHio GET SELECT, cuctema nossonsieT BoiOMpaTb
obbembl. Ecnin, nocne Pick 6yaeT BbibpaHo Sel By Menu, cuctema aBromaTnyecku nomevaet
BblOpaHHbI 06beMm.

CkpbITble 06beMbI MOXHO OToOBpaxaTb no3xe, ncnonb3yst Unblank. Kpome toro, 06 bem MoxHO
oTobpaxaTb B LIBETE TBEpPAOTENLHOrO Tena, ucnoneb3ys Shade B meHto MOLD COMP (DIE
COMP).

MOXHO TaKke U3MEeHATbL pa3mepbl 00bema (Tvna pa3mepoB 3CKU3a, CMELLEHWUA, paguycoB
cKkpyrneHui), ncnono3syss Mod Dim.

BbibepuTe anemeHTbl 06bema Tak, kak ecnu Obl BbIOUpanucb CTaHg4apTHbIE SNIEMEHTbI AeTarnw.

O6paTuTe BHUMaHMWe: [4Ns OCYLLECTBINEHUS BbiGopa, 06beM formkeH ObiTb BuaeH. CHavana
oTobpasnTe ero.

MNepeynopspoynBaHue O6bLema

[nsi nepeynopsifovrBaHns 06 beMOB B Ka4ecTBe aIeMeHTOB cOopky, Boibepute Reorder B MeH0
ASSY FEAT. KomaHaa Reorder nepemeluaeT Becb Habop 3NEMEHTOB, BKIMOYEHHbIX B 00bEM, B
yKa3aHHOE MONoXeHne B NOCNefoBaTEeNbHOCTU 3/1IEMEHTOB 3aroTOBKU UM MaTpuLbl.

O6paTute BHUMaHUE: MOXHO TaKkKe UCNOoNb30BaTh UHCTPYMEHT iepeBa Ans
nepeynopsoynBaHms obbema.

Bbi6op O6bema ansa MNMepeynopsaoumMBaHus

1. BoibepuTte nepsbivi anemeHT unu Beidbepute Sel By Menu.

2. Bbibepute HasBaHue obbema.

NMepenmeHoBaHue O6bLema

1. OTobpasute ob6beEM.

2. B meHo MOLD (CAST), Bbibepute Set Up > Names > Other.
3. Bbibepute 06beMm.

4. Ykaxute HoBoe nmsa. O6bem byaet nepeMMeHoBaH.

O6paTtute BHUMaHME: U3MEHEHWNE Ha3BaHNsl 6a30BOro anemMeHTa obbema He n3aMeHseT
Ha3BaHWe COOTBETCTBYHOLLEro obbema.

CospnaHue YnpoueHHoro lNMpeacrtasneHus (Simplified Rep)

Mpu cozgaHum YnpoweHHoro NpeacTtasneHns, MoxHo co3gasatb Simplified Rep, koTtopbiv
COCTOUT TONbKO 13 U3BMNeYeHHbIX Mogenen. MoxHo Takke 4o06aBNATb UK yaansTe KOMMOHEHTbI
u3 Simplified Rep, ncnonb3sysa Hosoe [Npasuno (Rule).

1. B meHo Menu Manager, wenkHute no Edit Rep > Exclude/Include > Pick Model.
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2. Bbibepute mogensn.
3. B meHio Menu Manager, wenkHute no Default > By Rule > Mold Comps.

O6partuTte BHMMaHue: B MeHo Menu Manager MOXHO Takke LenkHyTb no Simp Rep > By Rule
> Mold Comps.

Mpu noMeLLeHMn Kypcopa Ha KHOMKY MeHI0 oToOpaXkaeTcs crefytollee coobLieHune:
"Select unblanked mold components. " (BeibepuTe He CKpbITblE KOMMOHEHTLI IMTENHOWN (DOPMbI)

370 coobLLeHne BaXHO, NOTOMY YTO CKPbITbl€ KOMMOHEHTbI NUTENHOW MNn npecc-(boprl MOryTt
Bbl6|/|paTbCﬂ, TaK Kak OHM He CyLeCTBYHT B MOAEIN.
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