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naBsa 1

YrnyorneHHoe SCKU3npoBaHue u

[eomMmeTpus

B amoli eanaee Bbi usyyume, Kak co3zdasamb U U3MEHSIMb CJI0XHbIe eeomMempu4yeckue 06beKkmel.

LUenn

Mocne 3aBepLleHna aTon rnaebl Bbl cMoxeTe:
e CcO3gaBaTb ANNUNCHI, KPMBbLIE BTOPOro NOpsiAKka, OCEBbLIE TOYKN U CKPYITEHUS.
e CospgaBatb 1 0OpasMepuBaTh CrslaiHbl.
e N3meHATb cnnanHbl B NpoLecce onpeaeneHns ycrioBui kacaTenbHOCTMU.

¢ Wcnonb3osatb onumn Replace n Text.

PacwupeHHble FeomeTpuyeckmne AnemMeHTbl

B 6onblunHCTBE Cchny4aeB NPOCTbIX 3CKN3HbIX 00beKkToB, TMna oyr, NIMHUIA 1 Opr)KHOCTeIZ BMnoJiHe
AocTaToyHo. [1nst co3gaHus CroXHbIX (bOpM yxKe Tpe6y}0Tc;| onuun 3aCKM3npoBaHun4a pacmmpeHHon
reomMeTpun.

any6neHHb|e onuunn 3CKM3NpoBaHNA BKITHOHAKOT:
° ocun, nepneHaAnKynAapHble NOCKOCTU 3CKN3a B YKa3aHHbIX TOYKaX.

*  KpwuBble BTOporo nopsigka (conics) Ans co3gaHus annunTnyeckmx, napabonnyeckmx um
rmnepbonmMyecknux ceveHnn.

e OnnunTUYeckue CKpyrneHus (CKpyrneHue Mexay ABYMS 3CKM3HbIMM 06beKTaMMm)

« CnnanHbl.

CosdaHue Ocel, lMepneHOuUKynsipHbIX K Acku3Hou lMnockocmu

Mcnonb3ya Axis Point, MOXXHO co3gaBaTtb ocu, nepneHanKynspHble 3CKM3HON NNOCKOCTY B YKa3aHHOWN TOUKe.
OTOT TMN Ocen He SIBNSAETCHA OMOPHbLIM 3NIEMEHTOM. OTO OCb B COCTaBE 3CKM3HOTO 3fieMeHTa.

Mocne ackn3mpoBaHnsa 1 pasmMeLLeHns TOYKK, nosienseTcs ocb. OHa nogobHa ToMy TUMy OCEN, KOTOpble
cuctema otobpaxaeT npu co3aaHnM LUMUHAPOB.

Acku3Hbie Kpuebie Bmopozo lMopsidka

V|CI'IOJ'Ib3y9I onumto Conic MOXHO co3faBaTb 3CKU3HbIE KpuBbI€ BTOPOIro nopdanka (COI"IiCS) Ana NoCTpoeHund

ANNNNTUYECKNX, napa60n|/|quKMX n FVII'Iep6OJ'II/I'~IeCKVIX ceveHun. Ansa NOCTPOEHUNA KpI/IBOIZ BTOpPOro nopsaaka
YKaXute ABe KOHEYHbIe TOYKN U Bbl6epl/ITe TPETbIO NPOMEXYTOYHYIO TOYKY, KaK Npn co3gaHun Oyrn no TpemMm
TOYKaM.
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Beopa NMapameTpuyecknx 3Ha4ueHumn

[nsa onpenenenns KpUBOKM BTOPOro Nopsigka cregyeT ykasaTh 3HaYeHne napameTpa “Rho”, kotopbin
aBnseTtcs oTHoweHnem BE/DE, roe AE = EC, Kak NnokasaHoO HacrneayLweM pUcyHKe.

]
L
/" ] "

i
'
'
'
- 1 -
1
1
'
i

e N

-
B e e e e e e e e e e e e e e e e e e e e e e e e e

A E C
PucyHok 1: Onpegenenne RHO

3HayeHua napameTpa KpMBOW BTOPOro nopsaka sagatotcs B npegenax ot 0.05 go 0.95. Cneaytowue
3HaYeHUs1 UMetoT 0CobbIN CMbICTT:

¢« 0710.0500<0.5 - annuMnTU4Yeckasa ayra

o 2-1 - IBNSIeTCA UCTUHHBLIM 3MNTMINCOM, HOPMarbHbIM 3NNUNTUYECKON YETBEPTU
ayru.

« 05 - napabona

e 0o7>05p000.95 - runepbonuyeckas gyra

MocTpoeHne CeueHun Kpuebix Broporo Mopsagka

Ons NOCTPOEHNA KpMBOl‘/‘I BTOPOro nopsaaka MOXHO UCnosib3oBaTb clenywuine T1pmn crnocoba, kak NokasaHo Ha
npeabigyuem pucyHke:

3apaua 1. NonoxeHwne OBYX KOHEYHbIX TOYEeK onpeaendeTca pasmepamm nnm gonyweHnamm o coenageHnn
CO CMEXHbIMWN BEPLUNHAMN obbekTa.

3apauva 2. [NapameTp rho. STOT pasmep CO34aeTCs aHanormMyHo paguycy.

3apauya 3. HaknoH KprBoOW BTOPOro nopsiika B Kaxaon KOHEeYHOW ToYKe, onpeaeneHHoN yrinoBbiMu
pasmepamu Unu onyLeHnsiMM KacaTenbHON K CMEXHbIM 06 bekTam 1nm 0CeBON JTIMHUN.

-10 -



©Y rc
Pro/ENGINEER 2001 Yany6neHHsiii Kypc

PucyHok 2: Vicnone3oBaHue 3HaveHus Rho

Ucnonb3oBaHne Touyek dckusa

KpuvByto BTOporo nopsigka MoXHO NpuBS3bIBaTb NyTEM pas3MeLLEHUS ABYX KOHEYHbIX TOYEK U yKa3biBasi
TPEeTbio, MPOMEXYTOYHYIO U3BECTHYIO TOUKY, YEPE3 KOTOPYH AOMMKHA NPONTM KpMBasi BTOPOro Nopsiaka.
M3BecTHasa Touka MOXET ABMSATLCS 3CKU3HON TOYKOW, ONOPHOW TOYKOW, BEPLUMHON AeTanu 1 T.4.
Pro/ENGINEER camocTtosiTenbHO onpegensieT 3HadeHne «rhoy.

CnepyoLuin pucyHoOK UNMIOCTpUpYeT Tpebyemyto cxemy o6pasmeprBaHus

ﬂ—5d]49|

PucyHok 3: Vicnonb3oBaHne OCKn3Hom Toukn

Cos0daHue Annunmuyeckux CKpyaneHul

C ncnonb3osannem onuum Elliptical Fillet moxHo cosgaBaTtb ckpyrneHve mexagy AByMS 3CKU3HbIMM
obbekTamm TeM e CnocoboM, YTO 1 NPU CKPYrMeHUn pagnycom.

Heobxoanmo pasmecTuTb KOHEYHbIEe TOYKM SMMUATUYECKON YacTy UCNONb3Ys NNHEVHbIE pa3mepbl unu
3HayeHus paguyca X n'Y.

-11 -
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PucyHok 4: Cxema ObpasmepuBaHmsa Innuntmdeckoro CKkpyrneHust

Co30aHue CnnaliHos

CnnaiiHbl — 3TO KpMBble, MMagKo npoxoasiime Yyepes noboe KoNM4ecTBO NPOMEXYTOUHbIX ToYeK. VX MOXHO
cosgaBaTb ucnonb3ys onumio Spline.

Ins ynpaeneHus oopMoli cnnaiHa MoXHO o6pasmepuBaTh Ntobble BHYTPEHHUE TOYKM, a TakkKe Yros
KacaTesnbHOW 1 paanyc KpUBM3HbI B KOHEYHBIX TOYKaxX crnaiHa.

Co3paHue CnnavHoB
[na cozgaHuna cnnanHa MOXHO:
e  HapucoBaTb TOYKW.
e BbiOpaTb CyLLECTBYHOLLINE ICKN3HBbIE TOUKN.

. Bbl6paTb Leno4Ky paHee HapnCoBaHHbIX 3CKMN3HbIX 00BbEKTOB.

Ucnonb3oBaHue KOHTpoOnbHbIX NpaAMoyronsHUKOB

Takke, MOXHO ucnonb3oBaTtb onuuio Control Poly aAns co3gaHms KOHTPONbHbBIX NPSIMOYTONbHUKOB, Kak
nokasaHo Ha crnefyLeM pUCYHKe:

-12 -
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RN

B 0,50

| A

f— 1), 35—

PucyHok 5: CnnaiiH ¢ KoHTponbHbIMK [psiMoyronbH1kamm

OGpaTuTe BHMMaHue:

Mpu ncnonb3osaHun Select Points ana cosgaHus cnnanHa nytemM Bolbopa CyLLECTBYHOLLMX 3CKU3HBLIX TOYEK,
CO3[aHHbIV CnanH He ByaeT CBA3aH C 3TUMK TOYKaMMU.

Ecnn B oTBET Ha 3anpoc CUCTEMbl 3CKM3HbIE UITN NMMOPTUPOBAHHbIE TOYKN HE 6y,EI,YT yAaneHbl, TO
HeobxoQMmMo 06p83MepI/lTb OoTAeNIbHbl€ 3CKMN3HbIE TOYKN.

MN3meHeHne cnnanHoB

Onumun MmoandUKaLIMN 3CKM3HBIX CMManHOB OTNNYATCA OT ONLMIN MOANMUKALIMN 3CKU3HBLIX OOBEKTOB.
MoXXHO nepemackusams 3CKU3HbIE TOYKU; UNN MOANMULMPOBATEL BHYTPEHHWUIA KOHTPOSbHbI
NPSAMOYIOSIbHUK.

P Modify Spline [ x]

Y I Coordn ates |

Mowve Add | Dralate |

— Move Optiohs

¥ |plerpolafion Paints
™ Cantrol Poiris

Create Control Paly |

[ Display Curvabure

Sparse | Smonth |
x|

PucyHok 6: [Inanorosoe OkHo Moandukauum CnnarnHa

-13 -
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Ucnonb3oBaHue Onuumn 3ameHsbl

3ameHa 3cku3Hbix O6Bbekmos

Mpw nonbiTke ydaums 3CKM3HbIN 0OBLEKT, KOTOPLIV SBMSIETCA NMOTOMKOM, NOSIBNAETCS Npeaynpexaatowee
coobllieHne, NpegocTeperatLlee oT yaaneHus poanTeNibCkoro oobekTa.

Opyrum cnocobom nsbexatb KOHIUKTa SNIEMEHTOB SABMSETCA 3aMeHa (replace) reomeTpun Ha HOBLIN
3CKN3HbIN OO BEKT.

Mpu nepeonpenenennn o0bLEKTa Of4HA ero YacTb COXPaHSET naeHTdUKaTop CTaporo o0bekTa, a gpyras
YyacTb NosydaeT HOBbIN naeHTUdUKaTop. [ns coxpaHeHnss NOTOMKa MOXHO MCMONb30BaTh HOBbLIA OOBHEKT
Ansi 3aMeHbl CTaporo.

3ameHa Pasmepos

Pa3mepbl cTapbix 06BbEKTOB 00bIYHO MOXHO yaansaTb 6e3 nocrnepcteun. OgHako, pasmepbl TakkKe MOXHO
3aMeHsIMb.

Mpu yoaneHun pasmepa 1 co3gaHnM HOBOTO A1 NepeonpeaerneHns cxeMbl 00pa3mepmBaHus, cuctema
nepeonpenenseT CUMBOMbHbIE UMeHa (T.e. sd# B pexnme 3ckuanposaHus, u d# B pexxume Jetann).

O6paTtuTe BHUMaHue:

[Ina onpepenennsi pasMmepoB CyLLECTBYIOLLIErO SfieMEHTa, MOXHO ucnonb3oBate U3BecTHbLIN (Known)
pasmep B Cpefe ackusnpoBaHus. Cuctema HasHavaeT eMy CUMBOIbHOE UMs B hopme kd#. Ero MoxxHO
MCMNomb30BaTh MPU CO34aHUN YPaBHEHWIN, HO HEOOXOAMMO MOMHUTL, YTO M3BECTHLIE pa3Mepbl co3aatoT
OTHOLLEeHMS poauTernbs / NOTOMOK C reomeTpuen, BelbpaHHown Ans obpasmeprBaHus.

BcTtaBka TekcTa

Bcmaseka u ismeHeHue 3cku3Ho20 Tekcma

Ownanorosoe okHo TEXT mMoxHO ncnonb3osath Ans BetaBku (Insert) Tekcta BMecTe € 3CKU3HbIMU
obbekTamu, a Takke ANA MU3MeHeHUsi TEKCTOBOro CTUMS.

— TextLine
[

— Fant

Fant | & font3d j
Azpect Bato 1.00 |
Clark Angle 0.00 |

[" Place Alang Curve Eig

%

PucyHok 7: nanorosoe OkHo TekcTa
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Onanorosoe okHo TEXT umeeT cnefytoLme nons:
* Font — craHgapTHble wpndThl TMNa cal_alf, cal_grek, filled, font, font3d, isofont, Leroy n norm_font.
O6paTtute BHUMaHue:

[nsa ncnonb3oBaHUs WPUGTOB CTOPOHHMX pa3paboTUMKOB YCTAaHOBUTE ONLMIO KOHdpurypauum pro_font_dir ¢
yKkasaHueM MoJSHOro MyTu K Katanory co wpudTamu.

e Aspect ratio — BBegnTe HOBbIN KOS PULNEHT POPMATHOrO COOTHOLLEHUS NN UCMONb3yNTE BEryHOK
ANst UBMEHEHNS 3HAYEHUS.

e Slant Angle — 3Ta onuusa n3MeHsIeT HakIoH ByKB TEKCTa.

* Place Along Curve — BbiGepuTe nepeknoyaTens Ans Aob6aBneHust unv yaaneHus Tekcta BAosb
kpuson. LWenkHuTe no FLIP ansa onpeneneHns opueHTaumm TekcTa BAOSb KPUBOW.

JNTaGopaTopHbIn MpakTUKym

Uenb

B amom npakmukKyme, Bbi usydume donosiHumenbHblie MemoObl CO30aHUsl ICKU3HbIX 3/IeMEeHMoa.

MeToa

B YnpaxHeHun 1, cnnanH co3gaeTcs NyTeM CHUTLIBAHUSA TOYEK AaHHbIX U3 banna u onpefeneHus
nocregHero cevyeHusl, KOTopoe MoXeT OblTb MOBTOPHO NUCMONb30BAHO NPW CO3AaHNM ANIEMEHTA.

B yl'lpa)KHeHl/Il/I 2, BbINOSHAETCS pa60Ta Hag cnnanHoMm Ans co3gaHust Mogenun ¢ NCNosib3oBaHNEM
Pa3NMnNYHbIX UHCTPYMEHTOB 3CKM3NPOBaHUA.

B YHpaM(Hean/l 3, cosgaeTca n penakTnpyeTcad afnmiMnTu4eckoe CKpyrineHue.

B YnpaxHeHun 4, nokasaHa npoueaypa co3faHus U pefakTMpoBaHusa KpUBOW BTOPOro Nopsigka nytem
COXpaHeHMs KPMBOW BTOPOro Nopsifika B KA4eCTBE CeYEeHUs 1 NocneayoLLero co3gaHnsa TeepaoTensHom
reomeTpum Nno 3TOMy CEYEHUIO.

UHCTpYMEHTbI
MAKTOrPAMMA OMNCAHME
™

hd Cospaet cnnaiiH Yepes3 HECKOSbKO TOYEeK
J" Cospaet ccbinoyHyto cuctemy koopaumHart (reference coordinate system)
E BcraBnsieT 3aBMCMMOCTb KOMMMHEAPHOCTM
[ |

L

L BcTaBnseT 3aBucumoctu
A
Gl Co3pgaeT 3CKM3HYH0 OMOPHYIO KPUBYIO

7l y

e ] Bkn/Bbikn 0TOBpaXkeHNst ONMOPHOM NIIOCKOCTH
=

- Bkn/Bblkn oTOGpaXkeHNs1 pa3amepoB

'#- ~

r Bkn/BbIkn gnHaMmmnyeckom obpeskm
il [enaeT aBa anemeHTa kacaTenbHbIMU
@k BbibupaeT nepBuyHbIE 06BEKTI
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: Co3paet KpyroBoe CKpyrreHue

.
i CospgaeT annmMnTnyeckoe CKpyrneHme
i
= Bkn/Bbikn 0TOGpaxkeHNsi ONOPHbLIX OCEN
@?’? BbiGupaeT reomeTpuio
o Co3pgaeT KpMBYO BTOPOro nopsiaka
A=
= Co3paeT TekcT
o Cospaet annunc
E
r Paspgenset ceveHne
i
B 3aBMCMMOCTb CUMMETPUM
0 3epkanbHO oToOpaXaeT reoMeTputo

YnpaxHeHue 1: UIMmnopm BHewHux [aHHbix CrninaliHa

3anaqa 1. COS,D,aTb cnnavH U UCnonbL30oBaTh ero Npwn NOCTPOEHUN COﬂpﬂ)KeHHOI7I 4acTu nonacTu.
1. CospanTte HoBbIV 3ckn3 ¢ umeHem WING.

2. Hapwucyvite BepTuKanbHYO 1 TOPU3OHTarbHY OCEBbIE NVHUN.

3apgayva 2. Cosgatb cnnaiH

Fal
1. WenkHute no '™ (Co3paHne cnnariHa Yepes3 HECKOSbKO TOYEK).

)

2. MNocTtpownTe cnnarH Yepes Tpy TOYKU U LLENKHUTE MO ans ero 3aBepuieHnsi. ObpasmepbTe B

COOTBETCTBUM CO ClneayrLnM pUCYHKOM.
i
|
|
|
|
|
i
I
i

PucyHok 8: Co3zgaHue CnnaiHa no Tpem Toukam

3apaya 3. CunTaTb BHELUHWE AaHHble A5 ynpaBneHns opMon cnnanHa nytem npuBa3kM CeYeHns K
NOKarnbHOM CUCTEME KOOpaUHAT.

1. WenkHute no J" (CospaHue cncteMbl koopavHar). Pasmectnte cuctemy KoopavHaT B TOYKe
nepeceveHns 0CeBbIX NIMHNUNA.

2. BbibepuTe cnnarH U WenkHUTe no % > Modify.
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3. B gnanorosom okHe MOD SPLINE wenkHute no spneiuky Coordinates, 3atem wwenkHute no Read.
Bbibepute WING.PTS. WenkHuTte no Open.

4. MNpounTante coobulieHue. LLlenkHnTe no Yes ans BCTaBKM TOYEK crinanHa.

5. OnpegenvTe HKHIO YacTb CEYEHUS onacTu. HapucyiiTe ropusoHTanbHy NMUHUEKO CrieBa Hanpaeo,
COBMaAaloLLyto C KOHEYHBIMU TOYKAMMW CeYEHMUs NToNacTu.

PucyHok 9: lNopusoHTanbHas Jlniua, Cosnagatowas ¢ KoHevHbivmmn Toukamm CeyeHuns Jlonactu

6. CoxpaHunte cedeHne, 3aTem LENKHUTE Mo v B MeHepxepe HamepeHui.
3apava 4. Co3paTthb BblJaBNMBaHWeE, UCMOMb3ysi NOCNeAHee CO34aHHOE CeYEHNE.
1. CospanTte getanb ¢ Ha3BaHuem WING.PRT.

2. WenkHuTe no Insert > Protrusion > Blend > General > Done > Smooth > Done.

3. Ykaxunte FRONT B kayecTtBe ackusHowm nnockoctu. LLlenkHute no % ONs NPUHATUSA HanpaBreHns no
ymonyanmio. WWenkHuTte no TOP B kayecTBe NPUBSA3KM «BUG CBEPXY». 3aKpownTe ANanoroBoe OKHO
REFERENCES.

4. Wenknute no Sketch > Data from File. Buibepute WING_SECTION.SEC B gnanorosomM okHe. LLlenkHute
no Open.

5. WenkHuTte no m MepeTawmTte ceyeHne NpubIM3NTENBHO B MECTO NepeceveHmnst ONMOPHbIX NMITOCKOCTEN.
6. Beeaute [20.0] B kayecTBe macLuTabHoro koadpduumeHTa, 3aTem LENKHUTE MO \" .

7. OTmeHuTe oTobpakeHne DATUM n yBennybTe oTobpaxkeHue cevenuns. LLenkHute no |2| > ™" ana
COBMELLEHNS KaXKAOW OCEBOW NIMHUM C COOTBETCTBYIOLLMMMN NINHUAMW NPUBSA3KNA.

F=m ]}

R ——

F L

PucyHok 10: CoBmelleHne CeueHns

8. LenkHuTe no v ANs nepexofa K cnegyoLeMy CeYeHUIo.
9. Beegute [0.0], [0.0], [5.0] ana noBopoTa BOkpyr ocen X, Y, Z.
3apauva 5. HauaTb co3gaBaTtb HOBOE CEYEHME B HOBOM OKHE 3CKU3NPOBAHUS.

1. 'ameHnte anvHy ceyeHuns Ha [15.0].

-17 -



© ric
Pro/ENGINEER 2001 Yany6nenHsiii Kypc
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!
ik
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PucyHok 11: PasmelueHne CeyeHuns
2. lLlenkHnTe no v ANsi NepeknodeHns Ha cnegyrollee cedeHune. Korga cuctema 3anpocuTt, criegyeT i
nepexoamTb K cregytoLiemy ceveHuto, oteetete NO.

3. Beegute [18.0] B kayecTBe rnyOuHbI cedeHus. Pe3ynbTupytoas nonactb AoMKHA ObITb NOXoXa Ha
CNneayoLLMIn PUCYHOK.

PucyHok 12: PasmelueHne CeyeHuns

4. BblibepuTte BblaaBnmeaHue. LLenkHute no ;:% > Modify > All. i3ameHuTe BCce Tpu yrna Ha 15° u
pereHepupynTe Mogesb.

5. CoxpaHuTe MoAerb 1 COTPUTE ee 13 onepaTUBHON NaMATK.

YnpaxHeHue 2: Pa6oma co CnnaliHamu
3apava 1. HapucoBatb crnnanH.

1. Cospavite HOBYtO AeTarnb ¢ umeHeM Spline, ncnonb3ys WabmnoH No yMONYaHuIo.

2. Boibepute onopHbin anemeHT FRONT. WenkHuTe no i (BCTaBUTb OMOPHYHO ACKU3HYHO KPUBYHO).

3. 3akpowte gnanoroBoe okHo REFERENCES. BhikntounTe oToGpa)keHne onopHbIX NIIOCKOCTeN q

4. HapmcyVITe OB€ OKPYKHOCTU U NMPAMOYTroJibHUK, KaK NOoKa3aHOo Ha cneayruieM puCcyHke.
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PucyHok 13: 3ckus aByx OkpyxHocTen n [NpamoyronbHuka

i |
5. WenkHuTe no & (oToOpaxkeHWe pasMepoB).

e
6. LenkHuTte no “I©| (QuHaMuyeckas obpeska) 1 o6pexbTe OGHLEKTHI B COOTBETCTBUAU CO CrEAYHOLLMM

PUCYHKOM.
b
Cﬂ+

PucyHok 14: Obpe3ska NeomeTpryeckux OGBbEKTOB
n “
7. WenkHuTe no % ona cosgaHua crnnanHa.

8. an/IBﬂ)KVITe NeByto 4acTb No KacaTenbHoNn, ncnonb3y4 I;’ (3aBI/ICVIMOCTb KacaTeanocwl).

PucyHok 15: [Jo6aBneHne 3aBncnmocTten

9. Beibepute cnnaviH. WenkHuTe no % > Modify.
10. WenkHuTte no Add. BeibepuTte HECKOMbKO TOYEK Ha CrnanHe.

11. WenkHnte no Move. PasamectuTe TO4YkM NpUBNN3NTENBHO, Kak MOKa3aHO Ha CrieayoLEM PUCYHKE.
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PucyHok 16: Pa3smelleHne Toyek Ockusa
12. WenkHute no Create Control Poly.
O6paTtuTe BHUMaHue:
WNcxoaHble ToUkM cnnaHa AOMmkHbI GbiTb 06pasMepeHbI.
13. WenkHnute no Delete Control Poly.

14. WenkHnute no Display Curvature. [Nepemectute HECKOMNBLKO TOYEK AN OTOOPaXKeHUS1 KPUBM3HBI.

PucyHok 17: NepemelueHune Touek

15. CHumute Display Curvature. LWenkHuTe no \i"' B ananorosom okHe MOD SPLINE.

iy |
16. WenkHuTe no == onga otobpaxkeHns pasmepos. 3aBepLunte cxemy o6pasMepuBaHns, Kak nokasaHo Ha
crneayloLeM pUCYHKe.

OGpaTuTe BHMMaHue:

He Bce ToukM cnnaiiHa J4omkHbl OblTb 06pa3MepeHsbl.
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19, 4

16,00

PucyHok 18: OTto6paxeHue Pa3mepos

3apaua 2. Co3gaTtb pa3mep kacaTeNbHOCTM NPaBOo BEPLUNHBI CrifarnHa.
= ”
1. WenkHute no . BbibepuTe npaByto BepLUMHY ChinaiHa U BepTUKANbHYH NUHULO.
2. WenkHnTe no Q) AN pa3MeLLEeHNs yrioBoro pasmepa.

—#
3. Beibepute yrnosou pasmep. WenkHuTte no £F . yeenuubte YyBCTBUTENBHOCTH (sensitivity) 6eryHka o %.
Wcnonbayite konecwko Ans AMHAaMUYECKOro M3MEHEHWs yria.

4. Beegute yron [180]. LLlenkHuTe no \"

5. HapmcyﬁTe BEepPTUKalibHyO OCEBYHIO JIMHUIO, KaK NOKa3aHO Ha crnenyrwem pucyHke.
|

20,0p

.50

[— 1.33

= 5.5 ——

LAOUD L e

=3
[ty
L)
¥
=
=
a
-

\\""-\_T — e —1

I Is_n0g

PucyHok 19: CosgaHue OceBowt JInHum
6. WenkHuTte no v ONSA 3aBepLUeHNs anemMeHTa.

7. WenkHnTe no @& (BbIBpaTh NEpBUYHBIN 06BLEKT). Boibepnte onopHYO KpMBYIO.

8. lWenkHuTe no Insert > Protrusion > Revolve.
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9 MepeTawmTe KpuByto Ha Tpebyembin yron. LenkHuTe @ Ha (boHe Ansa pereHepauuu.

10. HeobsisamenbHo: Co3pante moaernb 00004KM U packpacbTe BHYTPEHHIOK MOBEPXHOCTb, Kak NoKa3aHo
Ha crneayloLeM pUCyHKe.

PucyHok 20: OkoHuyaTensHas Mogenb

YnpaxHeHue 3: Co3daHue u PedakmupoeaHue dnnunmuyeckux ConpsixeHull
3apava 1. Cosgatb HoBylo fgeTanb ¢ HasaHneMm ADV_SCETCH.PRT, ncnonb3ys wabnoH no ymon4aHuio.
1. Bbibepute onopHyto nnockocts TOP.

2. WenkHuTe no Insert > Protrusion > Extrude.

3. Cosparite reoMeTpuio, Kak NoKka3aHOo Ha cneayuiemM pUcyHKe.

4,0 ——

.15 /\
v
1.50

45400

g .

PucyHok 21: 3ckus MNpsambix JlnHun

-
4. lob6aBbTe KPYroBble U ANNUNTUYECKNE CKPYIMEHNS, Kak NoKa3aHo Ha CreayroLeM PUCYHKe, UCMonb3yd

n ™2 cooTBeTCTBEHHO.
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PucyHok 22: [lobasneHue CKkpyrneHun

5. B cooTBETCTBMM CO CrieaytoLwnmM pUCYHKOM M3MEHUTE cxemy obpasmepuBaHus 4ns nnnnTUYEeCKoro
CKPYrreHusl.

=
6. WenkHnTe no = . Beibepute annuntuyeckoe ckpyrnexuve. LenkHute no % . Beibepute X-pagumyc.
Ypaanute ropnsoHTanbHbIn pasmep 1.5.

7. NosTopuTe Npegblaymi war gnga Y-paguyca. Yganute BepTukanbHbli pasmep 1.0.

PRT_CHYE_DEF

L 215

PucyHok 23: YganeHue NopusoHTanbHoro n BeptukanbHoro Pasmepos

8. Boingnte n3 3cknsa. Haxmute OK.

9. Ucnonbaya Dynamic Modify, nsmenute rmybuHy BoigaBnmBaHusi Ha 3HadeHvne mexay 0.75 n 1.0.
wenkHute no Regenerate.

i
10. BkrtounTe oTobpaxeHne onopHbix ocen [, OBpaTuTe BHUMaHWE Ha TO, YTO HUKAKUX ocell He BbIno
co3gaHo.

3apgava 3. Co3gaTb oceBble TOYKN.

1. WenkHuTe no @k (BbIOpaTb NepBUYHbLIN 0OLEKT). BbiGepuUTe NocneaHee cosaaHHoOe BblaaBNMBaHue.

2. WenkHute no % > Redefine.

3. MNMepeonpeaenute ackn3. BctaBbTe Tpu oceBble ToYkM (axis point), ncnone3ya Scketh > Axis Point, kak
nokasaHo Ha criegytLem pUCyHKe.
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PucyHok 24: Bctaska Tpex OceBbix Touek.

——

4. 3aBepLmnte anemeHT. O6paTuTe BHMMaHMe Ha Co3aaHHbIE OCHU.

3apaua 4. Vicnonb3oBaTb PYHKLMIO 3aMeHbI.

1. WenkHnte no 'ﬁ? (BbIOpaTL rEOMEeTpUID).

2. YpepxuBasa <SHIFT> , BoibGepuTe Tpu KPOMKHM, Kak MOKa3aHO HacreayLwem pUCyHKe.

T

PucyHok 25: Beibop Kpomok gns CkpyrneHums

3. WenkHuTe no Qﬁ > Round Edges. Vcnonb3yiite dyHkumtio Dynamic Modify, ans cosgaHusa pagnyca
mexay 0.125 n 0.15. O6paTuTe BHMMaHue, YTO paguyc creayeT No KacaTenbHON.

4. BblbepuTe BblgaBnmeaHue. WWenkHuTe no qz' ANA nepeonpeneneHna ackusa.

5. Beibepute nuHuio 45° 1 nonbiTantech ee yaanutb. [NpounTtante npegynpexaatoLee coobLleHmne.
LWenkHuTte no NO.

6. HapmcyVITe KPUBYHO BTOPOIo nopsAnka € KacateslibHbIMU 0beunx Toukax, ncnonb3y4q p

7. NameHunTe 3HavyeHme Rho Ha 0.20.
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PucyHok 26: 3ckus Kpuson Broporo Nopsaka
8. 3ameHunTe NpuBA3KK, NCMONb3yeMble NHMEN nog 45°, Ha KpPMBYIO BTOPOro nopsiaka.
9. BeibepuTe kpuByto BTOpOro nopsigka, 3atem wenkHute no Edit > Replace.
10. MNMpouunTanTe npegynpexagatoLlee coobuieHne. Beibepute nunuio 45°.
11. WenkHute no YES ansa yaaneHus pasmepos, CBA3aHHbIX C NUHUEN.

12. N\ameHunTe pa3mMepbl, Kak NoOKa3aHO Ha crenyruiemM pucyHke 1 3aBepLunTe SrieMeHT.

4.00

Ry 050
1 H T /
ﬁ\‘ﬂl I na

I.00 * T

; + v I
77
T

]

PucyHok 27: O6pa3smepurBaHue

3apava 5. Co3gaTb 3CKU3HbIN TEKCT.

1. Bo3spaTtute B4 MOAENW MO YMOMYAHUIO U LLLENKHUTE MO R BbiGepute BepxHIOH NOBEPXHOCTD.

Ons co3gaHnsa onopHOM KPpUBOW.

Ny
3. |.|.||eJ'IKHl/ITe no »un HapMcyVlTe CnnanH, Kak nokasaHo Ha cnegywuiemM pucyHke.
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PucyHok 28: 3ckus cnnarHa
4. BelnauTe 13 3cKkmMsa 1 3aBepLunTe ONOPHYI0 KPUBYIO CrinanHa.

5. HauHuTe co3paHue apyron KpUBOW, Kak U nNpexae.

A= . . o .
6. LLenkHnTe no == (3CKM3HbIN TEKCT). HapucyinTe NnHuMio, Ncnonb3ys Havyano onopHOW KPMBOW B KAaYeCcTBe
NPUBSA3KN, Kak NOKa3aHO Ha CriedyoLeM PUCYHKE.

PucyHok 29: CosgaHue JluHum B KadecTtse NpuBasku

7. Beegute [Proe] B gnanorosom okHe TEXT. YctaHoBuTe wpudt CG Times.

8. WenknuTte no Place Along Curve. BeibepuTe crinaiH 1 nepesepHUTe TEKCT, Npu HeoBX0aAMMOCTM.

9. WenkHute no \f ans Bbixoda n3 guanorosoro okHa TEXT.

10. MepeTawmTe cnnamH U/mMnu NMHUIO onNpeaeneHnst TekcTa Ans AMHAMUYECKOro M3MEHEHUS.
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PucyHok 30: uHamudeckoe ViameHeHue

11. 3aBepLunTE 3NIEMEHT TEKCTA BAOSb ONOPHOM KPMBOW.

12. WenkHuTe no a . BoibepuTe anemeHT TekcTa BOOMNb OMOPHOM KPMBOM.
13. WenkHute no Insert > Protrusion > Extrude. NepeTaiwymTe, npyuMmepHo, Ha rnyouHy 0.25.

14. PereHepupyviTe n 3akpacbTe Mogenb.

o) POy
piag

PucyHok 31: BoigaBneHHas n 3akpaweHHaa Mogenb.

15. BoibepuTe BblgaBneHHbIn TekeT. WWenkHute no % > Supress.

16. Beibepute TekcT no onopHon kpueoMn. LenkHuTe no Insert > Cut > Extrude. MNepeTawute Ha Tpebyemyto
rnyouHy.

17. CoxpaHuTe MOAerb U 3aKpOWTE OKHO.

YnpaxHeHue 4: Co3daHue Kopnyca 3epkana
3apayva 1. OTKpbITb MOAENDb
1. OTkpoiite MIRROR_MOUNT.PRT
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PucyHok 32: Mogens OcHoBaHus 3epkana.
3apava 2. Hauatb onpegerneHve BblaBnMBaHUs, UCNONb3yst 6a30BOe CONpsiKeHNE CO CriaXnBaHeMm.
1. WenkHute no Insert > Protrusion > Blend > General > Done > Smooth > Done.
2. BbibepuTe BEPXHIO NMOBEPXHOCTb OCHOBaHWSA 3epkara, Kak nokasaHo Bbille.

3. WenkHnTe no Q 4TOObI MPUHATL HanpaeneHue no ymonyaxuio. LenkHute no Bottom. Beibepute
DTM3.

3apaua 3. Co3gartb cucTeMy koopauHaT Ansi NEPBOro CEYEHMS.

S

1. BblkntounTe oTOOpaxeHue ==,

2. Hapucynte cnnaiiH, ucnonb3ys "L B MecTe nepeceveHns nNMHNn NpUBS30K.

3apaua 4. OI'Ipe)J,eJ'II/ITb annunc, Ncnosb3ysa CXemy O6pa3MepI/IBaHVIF| no ymMOJ14aHuio

1. MCI'IOJ'Ib3y17|Te o (SJ'IJ'II/II'IC) ana co3gaHua annunca B Mecte nepeceyeHund TNINHURA NPUBA3OK.

DTWE
] =

O

o [ o
N pp—.

PucyHok 33: CosgaHue Onnunca

2. lameHuTe pasmepsbl: Ry = 70, Rx = 50.
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3apauva 5. lNogenutb annunc Ha YeTblpe 4acTu, 4YTOObI €ro MOXHO 6bINO conpsaYb € nocnegHNMM cevYeHunewm,
COCTOALLUMM U3 YETbIpEX ANNUNTUYECKNX CEYEHUN.

'
1. WenkHute no I~ (pasoenutsb ceyeHune) n BbIGEPUTE SMMUNC B YETLIPEX MECTax ero nepeceyeHuin co
BCMoMoraTenibHbIMU NIMHUSIMMU.

2. [lobaBbTe oceBble NUHUU K ceveHuto Baons DTM1 u DTM3.

|
3. lWenkHuTte no e (3aBMCMMOCTb CUMMETPUYHOCTMW) Y Ha3HAYbTE CUMMETPUIO OTHOCUTENBLHO 060X
OCEBbIX JIMHUN.

PucyHok 34: Co3gaHue OceBbix JInHui
4. CoxpaHuTe ceyeHuns anst UCnornb30oBaHus B creayowem nog-ceveHun. LLlenkHute no File > Save & Copy.
Beegurte [ellipse] n HaxxmuTe OK.
5. lLlenkHnTe no nukTorpamme |
3apava 6. BbinonHWTbL BpalleHMe OTHOCUTENBHO TPETLENO CEYEHNSI.

1. WenkHute no Sketch > Data from File. Buibepute ELLIPSE.SEC B granorosom okHe. LLlenkHuTe no
Open.

[ p p -
2. WenkHuTe no N co34anTe ropM3oHTasnbHbIA U BepTUKarbHbIN pa3mepsbl. B cnyyae koHdnukTa
yoanute pasmepbl Rx n Ry. NoBTOpPHO yCTaHOBUTE CUMMETPUIO MPU HEOGXOAUMOCTMN.

LN

i
//‘ :[ 'x\\
i

s

/

ﬂ'—uy
PR RN NS R —
W S

|
\

\. } Y

35,00

——

PucyHok 35: BepTukanbHbin 1 Fopu3oHTanbHbIi Pasmepsl
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3. WenkHnTe no ¥ > Yes ONs co3aHus TPETbEro CeYeHus.

4. Beegute [45] [0] [0] anst noBOpOTa TPETLENO CeYEHNS.

3apava 6. BbinomnHWUTL TPETbE CEeYEHME MPU NOMOLLM Napabonnyecknx KpMBbIX BTOPOro nopsaka.
1. Onpegenute cucTemMy KOOpAMHAT 3CKM3a.

2. HapmcyﬁTe B CUCTeMe KoopauHaT BepTuKalribHYO 1 TOPU3OHTAalrIbHYHO OCeBble JIMHUN.

3. Hapucyite 2 (kpuBYO BTOPOro Nopsiika) B BEPXHEM IEBOM KBadpaHTe.

PucyHok 36: CosnaHue Kpuson Btoporo lNopsiaka
4. YpanuTe HakrmoHHYI0 OCEBYIO JTUHUIO.

5. PasmecTtute neByto KOHEYHYIO TOYKY OTHOCUTESNIbHO OCEBOM NIMHWK, UCMONb3YS AnameTparbHbIN pasmep.
=
LLenkHuTe no ™

6. BbibepuTe neByo KOHEYHYHO TOUKY, OCEBYIO FIMHMIO U CHOBA JIEBYIO KOHEYHYH TOYKyY. LLlenkHute no %
Ansi pasMelleHns pasvepa.

7. \ameHute pa3mMepbl, Kak NoKa3aHOo Ha crnenyruemMm pucyHke.

0, &{

el

e | T:. 00

PucyHok 37: lameHeHHble Pasmepbl

8. BbibepuTe ceveHne kpmBomn BTOporo nopsaka. WWenkHute no o (3epkanbHoe oToBpakeHne reoMmeTpum).
BeibepuTe BepTHKanbHy0 OCEBYHO NIUHMIO.

9. MNoBTOpUTE 3€pKanbHOE OTOBPaXXEeHNE ABYX CEYEHUIN KPMBbLIX BTOPOro Nopsiaka OTHOCUTENBHO
ropu3oHTanbHON OCEBOWN NIMHUMN.

10. 3aBepLLIVITe CeYyeHmne, Kak NnokasaHo Ha criegyrowemM pUCcyHke. YpanuTe 3aBUCMMOCTb CUMMETPUN
OTHOCUTEJ1IbHO FOpI/ISOHTaJ'IbHOVI NHUM 1 gobaBbTe 3aBUCMMOCTb KacaTerlbHOCTH.
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PucyHok 38: MNMonHocTeio O6pa3mepeHHbIn JCKn3

11. BoiGepuTe KpaiHIow NpaByo BEPLUNHY MEXAY BEPXHEN U HXKHEN KpuBoi. LLenkHuTe no ! > Start
Point.

12. LWLenkuute no ¥ . LlenkHute No Ha 3anpoc, ecnu TpebyeTcst NepeiiTi K CrneayoLeMy CeHeHHo.
13. Beegute rnyouHy [100] ansa BTOpOro ceyeHus.

14.Beegute rnyouHy [200] ansa TpeTbero ceveHus.

15. BbiNonHWTE NpeaBapuUTenbHbIN MPOCMOTP M 3aKpacbTe MOESb.

CoserT:

EcTb BO3MOXHOCTb OnNpeenuTb YCNoBUsSi KacaHus B NEpBOM M NocnefHeM ceveHnn 6a3oBOro conpsikeHust
(general blend).

16. OnpepennTe Nnepeoe ceveHne 6a30BOro BbiAaBNMBaHUS KacaTerlbHbIM K OCHOBaHMIO Kopnyca 3epkana.
[Baxabl WwenkHuTe no anemeHTy Tangency.

17. WenkHute Yes Ha 3anpoc, ecnv TpebyeTcsa onpeaenvTb KacaTenbHY Ansi NePBOro KOHLA.

18. BbibepuTe BepxHIO NOBEPXHOCTb Afs BCEX YeTblpex KacaTemnbHbIX NPUBSA30K, Kak MOKa3aHo Ha
crnenyloLeM pUCYHKe.

PucyHok 39: Beibop lNpurBsisok
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19. He onpepensante ycnosme KacaTterlbHOCTU A4S BTOPOro koHua. B oTBeT Ha 3anpoc otBeTbTe No.

20. Moctporite anemeHT. LenkHnte OK ans co3gaHns anemexTa.

PucyHok 40: 3aBepLueHHas Mogenb

21. CoxpaHnuTe MOAErb 1 COTPUTE €€ 13 OnepaTMBHON NaMsITU.

Pe3ome

B aton rmase Bbl Hayuunmce:

*  MaHunynupoBaTb 06beKTamMu B HOBOW Cpefe 3CKU3NPOBaHUS.

*  Onpegenstb U U3MEHATb CNNalHbl, @ TaKKe CYMTbIBATb TOYKM M3 BHELLHero danna.
+ CospgaBaTtb M COXPaHATb CEYEHMSA 3CKM3a ANs MOCNeAyLWEro NCNosib30BaHms.

. CospgasaTb annuncol 1 onpenenAaTb pa3findyHble CXeMbl o6pa3mepMBaHM;| B COOTBETCTBUN C
Ha3Ha4YeHneM KOHCTPYKUUN.

. CospgaBaTtb ceyeHunsi no KpUBbIM BTOPOro nopsagka, korga ced4eHune He ABndaeTcd NpoCTbiM 3MJTMMNCOM.
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naBa 2

YKINoHbI U CKpyrneHwus

B amoli anaee chymdaemcn ucnoJsib3oeaHue yKIiioHoe8 U CpraneHuFl ons 3aeepuwieHusi
KOHCMpykKuyuu demanu. Bbl makxe Hay4dYumechb co3zdasamsb nepexoabl Me)Kdy HeCKOJIbKUMu
CKpyeaJ/ieHuUsimu Ons1 6os1ee cII0XKHOU eeomMempuu.

LUenn

B aTon rnase Bbl nsyuute:

*  MOAroTOBKY MoAenen Ans NUTbs UK LWTamrnoBKU NyTem Ao6aBneHnsa aNeMeHTOB YKIoHa.
e [obaBneHne CroXHbIX YKITOHOB K MOAENMW.

e CospgaHve cKpyrneHui ¢ OgHON UMM HECKOMBbKUMU CChINTKamMu.

» CospgaHue CKpyrieHnin KpoOMKa-NnoBEPXHOCTb M MOBEPXHOCTb-MOBEPXHOCTb.

« Co3sfgaHne CKpyrneHuin no Lenouyke.

BBeneHue B YKNOHbI

OnpedeneHue

OnemeHT YknoHa fobaBnsieT YKNOoHbl K OTAEMNbHbIM MOBEPXHOCTSIM UMW CEPUN BbIOPaHHbIX MiaHapHbIX
NOBEPXHOCTEN. DNEMEHT YKIMOHa MOXHO co3faBaTb nyTeM AobasneHus yrna (+/- 30°) K cyLecTByoWMM
NMOBEPXHOCTSAM LUTAMMOBaHHbIX UMW NUTbIX AeTanemn. YKNoH MoxeT 4obaBnaTb Unv ygansaTe matepman oT
aetanu.

PucyHok 1: YknoH gns NokoBku
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PekomeHOayuu no cnosib308aHuUro YK/1oHoO8
YuuTbiBanTe criegytollee npy co3gaHum yKIoHOB:

e CO3[aBaTb YKIOHblI MOXHO TOJIbKO A1t MOBEPXHOCTEN, CROPMMPOBAHHbLIX TabynMpoBaHHbIMU
UMIMHAPaAMW UK MITOCKOCTAMM.

. HanpaBneHme YKINOHa AOJ1KHO ObITb nepneHankynAapHbIM K HeVITpaHbHOIZ NIOCKOCTH, ecrnn
NOBEPXHOCTb YKIOHA — UnnnHapunyeckas.

»  Henb3a cozgaBaTb YKNOHbI K NOBEPXHOCTAM, MMEIOLLIMM CKpYriieHusi Mo KpoMmke. O4HaKo, MOXHO
cHavarna co3sgaTb YKMOH, @ 3aTeM CKPYITUTb KPOMKU.

. [nsa BkntoveHust YKINOHa B MOoAelb, UMEKLLY0 CKPpYrneHusd, yKrnoH cnegyet nobaBnsTb nepen
CKpyrneHmem Kpomok.

» [pu go6aBneHnn ykrnoHa k 060MnoYkoBoii AeTanu neped noGasneHneM afnemMeHTa 0600uKH,
cucTema coxpaHsaeT NOCTOAHHOM TOSMLLMHY CTEHOK.

Co3pnaHuve YKNOHOB

CJ'Ie,EI,YIOLLI,Mﬁ PUCYHOK UNNOCTPUPYET npouecc onpenerieHnd yKinoHa afnieMeHTbl B MO4ENN. onemeHT YKIOHa
MOXXHO NMPUMEHATb K NMNOCKUM, LUMINMNHOPUYECKUM U CnnanHoBbIM NOBEPXHOCTAM.

HeiTpaneHaA HeliT pane Ham NNocKooTE
NNoOcKoCT B [coxpaHAST NocT CAHHE 1M
=l L =
F F ]r —

—— e —_ Y T e
{?'?- Tme— e ‘Illlll |' l". —-.\_,\_\_\_ _':l\ \".‘ l"-,' \_i II
\ N *- \109) ) ek
y i l"-.l". "“w.__i _________ ! ll'".'_ I{+l } l'-
1 l'~'|I‘l | "‘u b Illl '_l | I, ||I__;|l
LY Y. MNoEep:HOCTE \ ,w,"' '\ .,"
WENOHS
NnockocTe
MNpH EAZKM
[HHEHAA]

PucyHok 2: Onpegenenuns YknoHa
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Tunsb! YknoHa

Ha cneaytoliem pucyHKe UnloCTPUPYIOTCS BCe Pa3HOBMAHOCTYM 3fIEMEHTa YKIIOHa, AOCTYMHbIE B
Pro/ENGINEER.

—m Bz pPazgenaHiKa

HelT paneH aa PazaensHme
N NoCKaCTE # MO NNoOCECET M

PazaenzHe
- Mo SCKKE i
Boe yENOHE | HONONESYHIT OMLHED
wrna Constant 1 Wariable
YrnoHe! [Tweak MnM Nepeceyedye ) 23 MoKNoHeHuen Split 2 Skt

— B2 pEzgensHiA

Her Paz.aerEHpF DAHOCTOPOH. He T3 Bt Lk
BHTpanEH 28 - No KpHEOH i
KpHETA
JAEYRCTOPOH.,
JEEMCEM EIH
yTan
Faz geneHme CWUHOCTOROH. Hez aE+cHM BN
| [0 A OEEp)H OGTH < yran
AEYKCTOROH. <:
JEEMCHMEIR
YT

PucyHok 3:Pa3HoBMOHOCTU DnemeHTa YKnoHa

Co30aHue YknoHoe ¢ HelimpanwbHou lMnockocmbio

[nsi co3paHus ykioHa ¢ HelimparnbHoU rinockocmeto (neutral plane draft), MoXxHO BbiOpaTbBapuaHT 6e3
pasgeneHns unu ¢ pasgeneHnem NoBepXHOCTEN MO NIIOCKOCTU UMK MO 3CKU3Y.

Ecnu nuHus pasbema NoKOBKM HAaXo4UTCS B cepeanHe NOBEepXHOCTM YKIMoHa, pasaenuTe NoBepxXHOCTH, Kak
MoKa3aHo Ha CriefyloLeM PUCYHKE.
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____________________

Faz.nensHie no
N DoCKDETI

FazgensHMe no
ACKIE W

PucyHok 4: YknoHbl ¢ HentpansHon NrockocTbio

Co30aHue YknoHoe ¢ HelimpanwHoli Kpueoli

Mcnonb3ynTe yKIOH C HENTPanbHOWM KPUBOW, Koraa obnacTtb, KOTopasa A0MKHa OCTaTbCs C MOCTOSAHHbIM
pasMepom, He Nrockas.

[nsi co3paHus ykioHa no HelimparsbHoU Kpusol (neutral curve draft), MoxHo BbibpaTb 6e3 pasgeneHus unm
C pasgeneHnemM NoBepxHOCTEN MO KPMBOW UMM MO NOBEPXHOCTU. Kak 1 B Cnyyae anemeHTa yKkrnoHa ¢
HEeWTpanbHOW MIOCKOCTbIO, ECNN NNHUS pa3beMa NOKOBKN HAaXOAMUTCS B cepeauHe MOBEPXHOCTU YKITOHA —
pasgenute NOBEPXHOCTMU.

HerTpa NeHan
KPMERA

PucyHok 5: YknoH ¢ HewtpaneHo NnockocTeto 6e3 PasgeneHusi
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MNoE2pxHOE TE
Pz AeReH A

Hefr pank-
HEE HpHEEIR

PucyHok 6: PasgeneHue no lNoeBepxHOCTH YKIoHa

I

HelTpaneHaa M KpESA
pazAeneHHA [peaHan

N AOCKOETE ¢ CXpaHART
NOCTOA HHER pazk ep]

PucyHok 7: PasgeneHve no Kpuson YknoHa

BeeneHue B CkpyrneHus

OnpedeneHue

CkpyrneHue — ato anemeHT Pro/ENGINEER, koTopbii MOXeT Ao06aBNsaTb UNn yaanatb matepuan u3
mMogenu. FeomeTpusi JOmkHa ObITb KAacaTeNbHOM K CMEXHOW reOMETPUN BO BCEX TOYKAX MO KPOMKE.
CosdaHue lMpocmbix CKkpyaneHul

I'Ipocmble CKpyrneHnsa CoCToAT U3 eOUHCTBEHHOro Haﬁopa NPUBA30K, B TO BPEMA KaK CJI0KHbIe CKpYrieHusa
MOryT coaepXxaTtb HECKOJIbKO Ha60pOB NMPUBA30OK BMECTE C pa3/invyHbIMU OonumnamMm nepexoga B Mectax
CTbIKOBKMW.
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CNoE Ho= CKpYT NeHke

NpocToe CEpYT NEHMEe
PucyHok 8: lNMpocTtoe 1 CnoxHoe CkpyrneHus

Ons onpenerneHna NnpocToro CKpyrneHmna MOoXXKHO UCNosb30oBaTh pa3findHblie METOObI. HesaBucumo ot
Bbl6paHHOFO mMeToaa, Heobxoanumo onpenennTb anNeMeHTbl Ana onpeaeneHna (*)OprI, pagnyca un

MeCTOMNOJI0XXEeHNA 3nemMeHTa.
Bbi60op MNMpuBsasok

|-|pI/IB$'-|3KM OndA 3NeMeHTOB CKpyrneHua cnengyert BbI6MpaTb BHMMaTEN1bHO NO ABYM NMPUYNHAM!

B Cnydae yaarneHuda OﬂHOVI N3 NMPUBA3OK CKpPYIrIeHnAa cuctemMma OoJKHa NepecTtponTb BeCb NIEMEHT

CKpYrneHus.
Twn BbIGpPaHHON NpUBSA3KM BMMSIET HA (DOPMY CKPYrfeHus 1 ero yanuHeHne. C aTumu onumsmm

Bbl60pa cnenyeT NoO3KCnepnMeHTUpoBaThb A4 NOJSTHON npopa60TK|/| reoMeTpun CKpyrrneHu4.

Uznoqka no exer

KacareneHaa wenoqka NOESPXHOCTH

MonHoe cKpYT NeHHe

Fpiotka - NogepeH ocTE MoEepsHOCTE - [OEEpEHOGTE
PucyHok 9: BeiGop NoeepxHocTen CkpyrneHus

Mpu BbIBOpE NoBepxHoCTeW Ans Habopa reomeTpun ckpyrnexHus, Pro/ENGINEER nbiTaetcs onpegenntb

CKpyriieHune KacatesibHbIM K Bbl6paHHOl7I NOBEPXHOCTU. Ecnn cmexHble NOBEPXHOCTU KacaTellbHbl K
Bbl6paHHOI7I NOBEPXHOCTU UITN NOBEPXHOCTAM, CUCTEMA aBTOMAaTUYECKN NblTaeTCA NPOAOJTXUTb reOMETPU0
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CKpYrNeHns no aTuM KacaTenbHbIM NoBepXHOCTAM. OAHaKo, MOXHO NPeKpaTUTb CKpyrneHne 40 CMEXHbIX
NOBEPXHOCTEMN.

Pro/ENGINEER 2001 Yany6neHHsiii Kypc

Hactponka YanuHeHus CKkpyrneHus

B HEKOTOPbIX Cny4vasdaX, MOXHO NPOAOIIKUTL 3NIEMEHT CKpPYyrneHna nnn oCtTaHoBUTb €ro B HeKOTOpOIZ TO4YKEe Ha
Bbl6paHHbIX NpUBA3Kax, KOTOpble CUCTEMA npeaaraeT aBToMaTn4eCckn.

MpumeyaHue:

[ononHuTtensHo Bbl6paHHbIe NPUBA3KN CO34al0T OTHOLLEHUNA poauTernb / NOTOMOK B 31IEMEHTE CKpyrneHus.

MoE2prHOC TE
/ i / " IAEEPWEHMA
[ i L |-' i .l i
/ / ] J | h
i i | I ; b=
) oo f ) f = WO I |
¢ o ) ! i , | |
] L Y ] i ' :-.' % » [ |I
J .I : -I { J I. r _'I LY . P |
fol oy i [ =N
] { | | : ""‘-\, | AT C#d ITHHE CK O
-_ v T L CON PA EEHKE
: -. i

PucyHok 10: Onuuu YanuHeHus CkpyrneHus
OnpepeneHue 3HavyeHun Paguyca
lMocne onpegeneHns NpMBA30K, HEOOXOAMMO onpeaennTb pagnyc CKpyrineHus.
¢ [locTosiHHBIN paguyc
e [lepemeHHbIV paguyc
¢ o kpmBon

* [lonHoe ckpyrnexHve
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PucyHok 11: Onuuu Pagnyca
Ucnonb3zoeaHue To4vek unu BepwuH

MokHO BbIGpaThb OMOPHYH0 TOUKY, BEPLLUMHY, KPUBYIO, UMW KOHEYHYIO TOYKY KPUBOW Yepes KOTOPYHo AOSHKHO
NPOWTK CKpyrneHue. BbiGpaHHbIN 06LEKT AOMMKEH NeXaTb Ha NOBEPXHOCTM, CMEXHOW C reoMeTpueil.
Cuctema He HazHa4aeT paanyCHbI pasmep ckpyrieHuo. Paguyc nonyyaeTcsi B 3aBUCUMOCTM OT NONOXKEHUS!
Apyrovi reoMeTpum.

MpumeyaHwue:

Mcnonb3oBaHWe TOYKM MW BEPLUMHbBI ANS ONpefaeneHns pasmepa CKpyrieHus co3gaeT OTHOLLEHUS
poauTens / MOTOMOK MEXAY 3NIEMEHTOM CKPYrMeHUs U BbIOpaHHbIA TOYKON.

Cos0daHue CrnoxHbix CKpyaneHul

CnoxHble CKpyrneHnst gatoT 6onbLuyo rMbKOCTb Npy Co3A4aHuMmM Tpyaoemkon reometTpmum. OgHO M3 rnaBHbIX
NPENMYLLIECTB 3fIEMEHTA CMOXHOIO CKPYrfeHMs B TOM, YTO OHO JaeT BO3MOXHOCTb CO34aBaTb Nepexonbl
Mexay Habopamu ckpyrneHuin. Habop ckpyrneHun — Habop NpMBA30K C aTpubyTammn 1 3HaYEHUAIMU paguyca,
CO3[aHHbIX C TEMM XE ONUUAMU N aTpubyTamu, YTO U NPOCTOE CKpyrneHne. Micnonb3ys Habopbl CKPyrneHus,
MOXHO KOMBMHMPOBATL CKPYrieHMs "NOBEPXHOCTb C MOBEPXHOCTLIO" CO CKPYrMEHNEM KPOMOK MK
OonpefensiTb CKPYrneHusl C HECKOMNbKMMU paanycamum.

Ucnonb3oBaHue lNepexogos

CospaBas nepexoabl Mexay HabopaMu CKpyrneHui, MOXXHO UCMNOMb30BaTh OorbLuee KONMYECTBO PasnnyHbIX
reomeTpuyecknx popm B MecTe nepeceveHust Habopos 6e3 He0OXOANMOCTUN OrpaHNYMBaThb MOKOCTb
MoZenu. OnemeHT nepexoda Takke no3sonsieT onpeaenuTb, kak Pro/ENGINEER pgomkeH obpabaTtbiBaTb
MecTa nepeceyeHnin HabopoB CKPYITNEHWIA C rEOMETPUEN MOAENMN.
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PucyHok 12: O6paseL Nepexogos CkpyrneHus

YcmaHoeka lNepexoda no YmMosiyaHuro
Mepexoa mexay Habopamu CKpyrreHnss MOXXHO HacTpauBaTb 41 COOTBETCTBUSI (DOPME reoMeTpun

CKpYrneHus cneayloLwmmm cnocobamm:

\
NCINA
A y
) N

Chepudeckid NpoT ArvEaHKea
yron E yTne yTne

PucyHok 13: lNepexoabl B Yrne

Cos3paHune HabopoB CkpyrneHumn
Habopb! ckpyrneHuin MOXHO co3gaBaTb NyTeM NpoKaTbiBaHWS Lapa U CKPYrnsAs NOBEPXHOCTb

nepneHanKynsapHoO K cnamHy (spine).
[MpokaTbiBaHMe Wapa HaNOMUHAET NPoKaTbiBaHWE LWapa Mexay ABYMS NPUBSA3KaMU.

. <Dopma, nepneHankyndapHasa K CﬂaVIHy, NoxoXKa Ha co3faHne NoBepxXHOCTU CKPYIMeHna nytem
npoTArMBaHuA ayrun nepneHgukynapHo Bbl6paHHOMy cna|7|Hy.

Hactponka ®opmbl NMonepeyHbix CevyeHnn CkpyrneHus
Mo yMOJ14aHUK, CuctemMa co3faeT Kpyrosoe nonepe4yHoe ced4eHne CKpyrneHnd onpeneneHHoe ¢ UCTUHHbIM
paanycom, HO MOXHO ynpaBnATb NonepeYvYHbIM ce4eHnem, NCnosib3ysa KOHN4YeCkoe ceveHune. CprrneHme C
TaknM Ce4YeHuneM NCnornb3yeT ABa 3Ha4YeHUA Ond ynpaBrieHunad CBOENn (bOpMOVIZ 3Ha4vYeHune pagunyca u

3Ha4yeHve napameTpa KpusBon BToporo nopsgka (rho).
3HaveHne paguyca onpegenseT TOYKy KacatenoHown mogenu. 3HadeHne Rho onpegenset dopmy

L]
COBCTBEHHOW KPMBOW BTOPOro Nnopsigka, kak nokasaHo B npeabigylieM pucyHke. Rho - oTHoweHne
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BE / DE, rge cermeHTbl AE =EC. MoXHO ncnonb3oBaTtb 3Ha4eHUsA NnapameTpa KpnBOW BTOPOro
nopsigka mexay .95 n .05. Hekotopble 13 3TUX 3HAYEHUN NMEIT onpeaeneHHbIN CMbICH:

» or.05p00<.5 ANNUNTUYECKOE CKPYrreHne

> 42-1 CTaHOapTHbIN KBaApaHT 3NIMNTUYECKOTO CKPYreHus
> .5 napabonnyeckoe cKpyrrneHue.

» otr>.5p00.95 rmnepbonmMyecKkoe CKpyrneHne

*  Wcnonb3oBaHue 3HaueHus (MCTUHHOTO aMnunca) Ana KOHMYEeCcKoro napameTpa cosgaeT Kpyriyo
dopMy anemeHTa CKpyrneHus:

=]

| I

. 9
r

s

PucyHok 14: "Rho"

— T CONIC FARAM
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PucyHok 15: ®opma CkpyrneHus

Co3paHue Neometpun Co CKpyrrneHnssMum

Mpu co3gaHum NPOCTbIX UMK CROXHBIX CKPYrIEHUN, MOXHO NMPUMEHATL METOAbI CNONb30BaHUSA
nosepxHocTen ans npopaboTtkn Tpebyemon reomeTpun. Bmecto co3gaHus Bcen reomeTpun CKpyrieHus ¢
UCMNOMb30BaHMEM 3IIEMEHTOB NOBEPXHOCTEN, MOXHO (PaKTUHECKN UCMOMb30BaThb SMEMEHT ANs reHepaumm
noeepxHocTw. [Npu cosgaHmm ckpyrneHns, Heobxoammo BbIGpaTh OAHY U3 CreayoLLMX ONuUUiA:
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PucyHok 16: Co3gaHue Tpebyemon MeomeTpun

CoBeTbl npu Co3paHun CKpyrneHumn

B cnyyae TpygHoOCTEn npy Co34aHMmM KOHKPETHOIO 3rIEMEHTA CKPYIfeHusl, Heobxoanumo pasdunTb ero Ha
oTAaenbHble 3NeMeHTbI CprrJ‘IeHI/II7I, W U3MEHUTb Ha CITOXHbIA TUN CKpyrneHua 1 p,06aBI/ITI: nepexon. Ecnn
3TW MEeTOAbl He paspeLualoT NpobdnemMy, BbINOMHUTE YTO-NMOO U3 CreayroLLEero:

*  yKaxuTe gpyromn paguyc.
*  Vcnonb3synte gpyrne onumm ckpyrnenus (Surf-Surf, Edge-Surf n 1.0.)

« CospgaiTe ckpyrneHue B BUAe NoBEPXHOCTU. Micnonb3ys MeToabl HaTsrMBaHUsi MOBEPXHOCTU, MOXHO
BPYYHYIO UCMpaBuTb NpobnemHble obnacTu.

. CO3,D,8IZT6 ANieMeHTbl NPoTArMBaHnUA Unn BblAaBrMBaHuA, Bblpesbl U T.4.

JTabopatopHbIn MNMpakTUKym

LUenb

B amom npakmukKyme, Bbl nosiydume ripaKkmu4eckKue HaeblKu co30aHusi a7iIeMeHmoe YKIIOHa u
CKpyeJieHUs1 8 Ka4ecmee 3asepuwarowux 3s/ieMeHmos.

MeTtop

B YnpaxHeHusx 1 n 2, Bl nayunte, kak BCTaBNATb YKMNOHbI MO HENTPanNbHOW NAIOCKOCTU U HENTpanbHOWM
KPUBOW.

B YnpaxHeHuu 3, Bbl nsyunte HekoTopble yriybrneHHble METOOUKN CO30aHUsI YKITOHOB.

B YnpaxHeHun 4, Bbl ncnonssyeTe CKpyrneHns AN 3aBepLUeHns 3aHen YacTu WwapHupa nogsecku. Tak Kak
3Ta geTtarnb SBnsieTcd OTNIMBKOW, OHa NnoTpebyeT ckpyrneHni 6onbLlUMHCTBA KPOMOK. ByayT cosgaHbl
ckpyrneHuns edge-to-surface (kpomka-noBepxHOCTb) M surface-to-surface (MOBEPXHOCTb-NOBEPXHOCTL) C
NCNOMb30BaHMEM aBTOCOMPSKEHUS.

B YnpaxHeHuun 5, Bbl naydmte HekoTopble yrnybneHHble MeTOOUKN CKPYIIEeHs.

B yl'lpa)KHeHl/Il/I 6, Bbl Nno3KkCcnepuMeHTnpyeTe ¢ pas3yind4HbiM KOHTEKCTOM CprrﬂGHI/II;I Nno LenoykKe.
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MHCTPYMEHTDI
Tabnuua 1: MNMuktorpammbl ana Cosganuns CrioxHon FreomeTpun
MNKTOrPAMMA OMMCAHME

E CMNCOK COXpaHEeHHbIX BNOOB
. MCNnof1b30BaTb KPOMKY

YIIPAXXHEHWE 1: Bcmaeka YknoHoe no HeumpanbHot [lnockocmu
3apaya 1. OTKpbITb MOAENb 1 BCTABUTL NMPOCTON YKITOH.

1. OTkpbiTe DRAFT_PLANE.PRT B cooTBeTCcTBYIOLLEM paboyem kaTanore.

PucyHok 17: [letans

2. Wenknute no Insert > Draft.
3. WenkHute no E, 4yTobbl NPUHATL No ymonuaHuto Neutral Pln.

4. UlenkHute no H elle pas, 4ytobbl npuHsaTb Tweak ,No Split ,Constant.

5. Bbl6epVITe OBe NoOBEepPXHOCTU, NOKadaHHbIE Ha crnenyrwemMm pucyHke.

PucyHok 18:Bbibop NoBepxHocTen anst YknoHa

6. LLlenkHute no E > E 1 BbIbepuTe NOBEPXHOCTb, MOKa3aHHYH Ha CNeayloLLEM PUCYHKE B Ka4ecTBe
HenTparbHON NNOCKOCTU.
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PucyHok 19:Bbibop HenTtpansHon Nnockoctn

7. Buibepute Use Neut PIn ans aBTomatnyeckoro Mcnorb30BaHUs: HEMTParbHOW NII0CKOCTM B Ka4ecTBe
NIOCKOCTU MPUBA3KU.

8. OTobGpakaeTcsa cTpenka, ykasbiBawLee HanpasneHne. Beegute [-10] B kayecTBe yrna ykroHa.

9. u.leJ'IKHI/ITe no Preview n o6paT|/|Te BHMMaHMe, 4TO OCHOBaHMe uunnnHapa yeenmn4niochb B pasmepax.

10. WenkHuTe no E Ona 3aBepLUEeHNs YKIoHa.

PucyHok 20:3aBepLueHHbI OnemeHT HenTpanbHOro YknoHa

3apaua 2. Co3aaTh APYroi YKIOH C NEPEMEHHBIMU YriaMu.

1. WenkHute no Insert > Draft > E
2. WenkHuTte no Variable > Done.

3. WenkHnTe no Intent Surfs 1 BeiGepuTe NOBEPXHOCTb, NOKa3aHHYI Ha cneaytoLlem pucyHke. Cuctema
aBTOMAaTUYECKM BbIOUpaeT Bce OHOKOBbLIE KPOMKMN BblAABIIMBAHNE.

PucyHok 21: Beibop NameHsiemon NoBepxHOCTH

4. UlenkHute no ﬂ 1 BbiGepute onopHbii anemeHT TOP B [lepeBe Mogenu B kayecTse HeNTpansHON
NMOCKOCTH.
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5. BblﬁepMTe NOBEPXHOCTb, NMNOKa3aHHYK Ha cnefyrLuieM pUCyHke B Ka4eCTBe MIOCKOCTU NPUBA3KNA.

PucyHok 22: Bbi6op NnockocTtu MpuBA3ku
6. LLenkHuTte no H > E 1 BBeguTe yrnbl yknoxa [+10] gns nesow yactu u [-10] ons npaBow yacTu.

7. U.leJ'IKHI/ITe no H ana 3aBepLlleHna anemMeHTa.

PucyHok 23: 3aBeplueHHasa Mogens ¢ lNepemeHHbIMK Yrnamu

8. Wenknute no Insert > Draft . O6paTuTe BHMMaHWe, YTO MaTepuan yganseTcs OT BEPXHEN YacTu 1
nobasnseTcsa K ocHoBaHUIO. 'Tanus' ocTaeTcss HEM3MEHHOM.

9. MIameHuTe ABa yrna B npason Yactu Ha [-20] u BeinonHnTe Regenerate.
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PucyHok 24: PereHepupoBaHHasa Mogenb ¢ [epemeHHbIMM Yrnamu

3apava 3. Co3gatb YKIMOH, UCMOoNb3ysi pa3geneHne no niockocTu.
1. WenkHute no Insert > Draft > E

2. lWenkHuTe no Split at Pin > H

3. WenkHuTe no Intent Surfs 1 BeiGeprTe NOBEPXHOCTL, NOKA3aHHYH Ha CreAyoLLIEM PUCYHKE.

PucyHok 25: Beibop NameHsiemon NoBepxHOCTH

4. UlenkHute no E n Bblbepute onopHbii 06bekT TOP B [lepeBe Moaenu B ka4ecTBe HENTParbHON
NMOCKOCTH.

5. BbibepuTe NOBEPXHOCTb, MOKA3aHHYO Ha CNeayLEeM PUCYHKE B KaYeCTBE MITOCKOCTU NPUBSA3KM.

A

PucyHok 26: Bei6op NnockocTtu MpuBA3ku
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6. BBeguTe yron yknoHa [+13] u WwenkHuTe no H ON1s1 3aBepLUEHNS 3NeMeHTa.

PucyHok 27: 3aBepLueHHbIN OnemMeHT YKoHa

3apauva 4. ViccnegoBaTb r’MOKOCTb YKITOHA, CO34aHHOIO HA OCHOBAHUMN N3MEHSEMOWN LLEMOYKN.

1. Bbibepute HEX u3 lepeBa Mogenu v WenkHuTe no H > Redefine.
2. Bongute B 3CKM3 U yganute LWEeCTb NIMHWIA, OCTaBNASH KOHCTPYKTUBHYH OKPYKHOCTb.

3. Hapucywnte cnnaiiH, nogo6Hbi n3aobpaxeHHOMY Ha CreayoweM PUCYHKE.

ah 00

BO_00

PucyHok 28: 3ckn3 CnnariHa

4. 3aBepLIJVITe nepeonpeneneHne n NOCMOTpuUTe, Kak YKInoH agantupyetca K HOBOW reomMeTpun.

PucyHok 29: NepeonpeaeneHHbin AnemeHT YKIoHa

5. CoxpaHuTe MoAerb 1 3aKpoWTe OKHO.
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YIMNPA>XHEHUWUE 2: Bcmaeka YknoHa no HeumpanbHol Kpueou
3a,qaqa 1. OTKprTb Mozernb 1 BCTaBUTb YKIOH C pa3gerfieHmnem no noBepxHoCTn B BerHeIZ Moaenu.
1. OTkpoiite DRAFT_CURVE.PRT

CFFEET

SEGHT

PucyHok 30: OnemeHT YknoHa no HentpansHon Kpuson
2. WenkHute no Insert > Draft > Neutral Curve > Done.
3. WenkHnute no Tweak > Split at Srf > Both Sides > Dependent > Constant > Done.

4. Bbibepute NOBEPXHOCTH, MOKa3aHHbIE Ha crneayLemM pucyHke, ncnoneays Indiv Surfs.

PucyHok 31: Beibop VHanBnayanbHbix [MoBepxHoCcTewn

5. WenkHuTe no Intent Surfs. BuiGepute ckpyrineHve, nokasaHHoe Ha crnegyroweM pucyHke. LLenkHute no
Done anst npodonmkeHust.
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\

PucyHok 32: Beibop MNosepxHocTu CkpyrneHus

6. QTOT TUN yKINOHa TpebyeT ABYX HEWTPanbHbLIX KpMBbIX (MM Habopa Kpomok). [ns nepBon KpUBOK
ucnonb3ynte Tangent Chain, 4to6bl BbIGpaTh BEPXHUIA HABOP KPOMOK, Kak NMoKa3aHo Ha crieayowem
PUCYHKe.

Y b ‘a
PucyHok 33: Beibop BepxHero Habopa Kpomok

7. WenkHute no Done > Tangent Chain, 4Tobbl BeIOpaTh HWKXHWUIA HABOP KPOMOK, Kak MoKasaHo Ha
CrneayloLeM pUCYHKe.

PucyHok 34: Buibop HuxHero Habopa Kpomok
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8. LenkHnte no Done. BoibepuTte noBepxHoCcTh pasbema. LenkHute no Sel By Menu > Parting_Quilt >
Select.

9. [insa BbiGopa nnockocTu HanpasneHusi pacmsixeHus (PuUll direction), wenkuute no Sel By Menu > Top >
Select .

10. O6paTtnTe BHMMaHMe Ha HanpaBrieHMe 3eNeHon CTpernku yknoHa, eeegute [10.0°] n OK.
3apava 2. BctaButb pasgeneHue ykIioHa rno KpMBOW B HUXKHEN ModeNm

1. BcTaBbTe Apyron yKNoH no HerlTpanbHom Kpmeoi. Micnonb3ynte atpnbytel Tweak > Split at Crv > Both
Sides > Dependent > Constant.

2. VicnonbayiiTe npeablayline MeToabl AN BbiGopa NoBepXHOCTEW HKHE MOAENM, Kak NokasaHo Ha
CreayloLeM pUCyHKe.

I\\ﬁIEHT

PucyHok 35: Boibop NoBepxHocTn B HkHen Mogenu

3. [lns BbIOOpa HeNTpanbHOW KpuBoK, WwenkHuTe no Curve Chain. BeibepuTe onopHyto KpuByto. 3atem
wenkHuTe no Select All > Done.

4. Boibepute nnockoctb OFFSET B kayecTBe NOCKOCTM NPUBS3KN.

5. OBpaTtuTe BHUMaHWE Ha HanpaBneHne 3eneHon CTPenkn ykroHa, seeaute [10°] n wenkHute no OK.

6. Beibepute nnockocte OFFSET u ncnonb3ynte % > Modify anst uameHeHusi paamepa CMeLLEeHNst Ha
[2.0].

Eﬂa
7. WenkHute no == > Front n namexHnte macutab nsobpaxeHus, kak Noka3aHo Ha CreaylLemM PUCYHKE.
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PucyHok 36: Bug Cnepegu

8. OﬁpaTVITe BHMUMaHMe, 4YTO BEPXHAA MOLersb yBENNM4YUIacb B padMmepe, B TO BpeMA KaK HUXKHAA MOLeTb
YMeHbLUInnach.

9. CoxpaHnTe MOAENb N 3aKPONTE OKHO.

YnpaxHeHue 3 — Heob6sizamenbHoe: Co30aHue Crl0XHbIX YKIIOHO8

3apgaua 1. OtkpbiTe DRAFT_SKETCH.PRT 1 co3gatb YKIOH Ha NpsiMOYroflbHOM BblAaBMNMBaHWN B BEPXHEN
YacTu AeTanu, UCNoMb3ys He-napannernbHYy0 HeNTPanbHYIO NIOCKOCTb U NMOCKOCTb NMPUBSA3KW.

1. Otkponte DRAFT_SKETCH.PRT.

I
PucyHok 37: O6pasey detanu anst Co3gaHusa YknoHa

2. WenkHute no Insert > Draft > E > E

3. Boibepute NnOBEPXHOCTU, KOTOPbIE HYXXHO HAKIMOHWUTb, Kak NMoKa3aHo Ha CriedyloLwem pUCYHKe.

PucyHok 38: BeiGop NoBepxHocTern ons YkrnoHa

-52-



©y rrc
Pro/ENGINEER 2001 Yeny6neHHsiii Kypc

4. Bbibepute HeTparbHY NIOCKOCTb, KaK MOKAa3aHO Ha CreayloLLemM PUCYHKeE.

PucyHok 39: Beibop HevitpansHow Nnockoctu

5. BbibepuTte onopHyto nrockoctb TOP 13 [epeBa Mogenu B ka4ecTBe NOCKOCTU MPUBS3KM ONd oTcyeTa
yrna.

6. Beegute [-5.0] B KauecTBe yrna yKkrnoHa v 3aBepLunTe aNeMeHT.

&HB

7. WenkHuTe no == > Front u n3yunte cosgaHHbIe YIIbl YKIOoHa.

PucyHok 40: Yrnbl YknoHa
3apava 2. BctaButb pasgeneHume yknoHa rno ackuay.

1. WenkHute no Insert > Sketch.

PucyHok 41: BctaBka PasgeneHus no Ockuay
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2. WenkHute no Insert > Draft > % .

3. WenkHuTe no Split at Skt > % .

4. BbIGGpMTe NOBEPXHOCTb, MNOKa3aHHYK Ha cnefyrulieM pUCyHke B Ka4eCTBe NOBEPXHOCTU YKITOHa.

PucyHok 42: Buibop NoBepxHOCTM YKIOHa

5. Bbl6epMTe NOBEPXHOCTb, NMNOKa3aHHYK Ha cnefyrulieM puCcyHke B Ka4ecTBe HeVITpaHbHOVI MJIOCKOCTW.

PucyHok 43: Beibop HevitpansHow Nnockoctu

6. Ha 3anpoc acknaHow nnockocTtu, BbIbepuTe NOBEPXHOCTb YKITOHA.
7. BbibepuTte onopHbit anemeHT TOP B kauecTBe BEPXHEN NITOCKOCTU NPUBS3KU.

8. WenkHuTe no Insert > Sketch.

9. WenkHuTe no ] 1 Bbibepute NATbL CErMeHTOB ONOPHOWM KPUBOW, KaK Noka3aHo Ha CriegytoLwem pUCYHKe.
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PucyHok 44: Boibop CermeHToB OnopHon Kpueow

10. 3aBepLumnte ackus, BBeauTte [-7.0] n [7.0] B ka4yecTBe YrnoB YKNOHa 1 3aBepLUNTE ANEMEHT.

PucyHok 45: 3aBepLueHHasa Mogenb

11. CoxpaHnTe MOAenb U 3aKPONTE OKHO.

YINPAXXHEHUE 4: Co30aHue lMpocmbix u CrioxHbix CKpyaneHul

3apaya 1. BctaBuTb cKpyrneHve "KpoMKa-noBepXHOCTL" Anst co34aHus rnagKkoro nepexoaa B MecTe, rae
LIapHMp NonyyaeT KOHNYECKYo hopMy 1 COeAUHSIETCS C MO4BECHON TATON.

1. Otkponte RR_KNUCKLE.PRT.
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PucyHok 46:LlapHup
2. WenkHuTe no Insert > Round > Simple > Done.
3. Onpegenute aTpubyThl ckpyrneHus. LenkHute no Constant > Edge-Surf > Done.

4. BbiGepuTe KpOMKY M UMINMHOPUYECKYIO MOBEPXHOCTb, Kak NMoka3aHo Ha CriefyolweM puUCcyHKe.

PucyHok 47: Bbibop Kpomkun n LiunuHapudeckor MNoeBepxHocTu
5. Beegute [1.0] B kayecTBe paguyca u wenkHute no OK onsa cosgaHus ckpyrnexus.

6. MoBTOpPUTE CKPYrNeHne Anga Apyron CTOPOHbI AeTanu.

-56 -



wY prc
Pro/ENGINEER 2001 Yany6neHHsiii Kypc

PucyHok 48: lNMoeTop dnemeHTa Ckpyrnenus

3apaya 2. BctaBUTb CKpyrneHve Mexay OCHOBHbIM TEMNOM AeTanu U HUXKHUM LUITMHOPOM, KOTOPbIN
COEeOMNHAETCS C NoJBECKON.

1. WenknuTte no Insert > Round > Simple > Done.
2. Onpepgenute atpubyTel ckpyrnenus. WenkHmute no Constant > Surf-Surf > Done.

3. BbibepuTe fBE NOBEPXHOCTU, MOKa3aHHbIE HA CNeayloLLIEM PUCYHKE.

PucyHok 49: BeiGop NoBepxHocTen

4. BeeguTe [0.5] B kavecTBe pagnyca u wernkHute no OK onsa cosgaHust anemexTa.
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PucyHok 50: Mogens Mocne Co3gaHns OnemMmeHTa
5. WenkHuTe no Insert > Round > Advanced > Done.
6. Onpegenute atpubyTbl anga Habopa. WenkHmute no Constant > Surf-Surf > Done.

7. BbiGepuTte aBe NOBEPXHOCTM NPUBA3KN, KaK MOKA3aHO Ha CreayloLLeM PUCYHKe.

PucyHok 51: Buibop lNpuBsisok
8. Beegute [0.2] B kayecTBe paauyca. LenkHnte no OK, 4ToGbl NpUHATE HABOP CKpPYrneHus.

9. LenkHuTe no Done Sets > Preview ans npocmoTtpa reomeTpun. Obpatute BHUMaHWE, YTO HIDKHAS
KpOMKa CKpyrneHus npsimasi.

PucyHok 52: lNpocmoTp N'eomeTtpun
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3apava 3. [106aBuUTbL Nepexo K CKpYriieHnto
1. WenkHute no Transitions > Define.

2. Onpegenute KPOMKK, Mexay KoTopbiMu ByaeTt co3aaH nepexon. BoibepnTte nBe BHYTPEHHMX 3€MEHbIX
kpomku. LLenkHute no Done Sel > Done > Done Trans.

3. OBpaTtuTe BHMMaHue, YTO cMCTEMa aBTOMaTMYECKM AobarnseT conpsaratowmi nepexog (blend transition).

PucyHok 53: ABTomaTtumyeckuii Conpsratowmi lNepexon
4. WenkHute no OK anga cosgaHus ckpyrneHus.

5. CoxpaHuTe getanb 1 cOTpuTe ee U3 onepaTUBHOM NamMATH.

YINPAXXHEHUE 5: Co30aHue CnoxHbix CkpyaneHul
3a.qaqa 1. Ncnonb3oBaTb (byHKLWIOHa.I'IbeIe BO3MOXXHOCTWU CKpyrneHusa.
1. Otkponte MULTI_ROUND.PRT

PucyHok 54: [letans ¢ Heckonbkumun CKpyrneHmsiMm

B
2. OTKpoViTe coXpaHeHHbIN BuA. LLenkHuTte no &, | > Quick _Round.

3. BctaBbTe nonHoe ckpyrnenue. LenkHute no Insert > Round > Simple. Vicnoneaynte atpubytel gns Full
Round > Edge Pair.

4. BbibepuTte KpoMKU, NMokasaHHble Ha crieaytollem pucyHke. LLenkHuTte no OK.
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PucyHok 55: Bbibop Kpomok

5. lWenkHuTe no | Y| ans BbIOOpa KPOMKM, MOKA3aHHOW Ha crieaylowem pucyHke. LLenkHute no % >
Round Edges.

PucyHok 56: Beibop Kpomok gns CkpyrneHums

6. MpoTaHuTe paguyc oo Tpebyemoro 3Ha4YeHus!, U LenKHUTe % Ha dooHe.

PucyHok 57: lNepeTackuBaHue Pagnyca
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Mopackaska:

CkpyrneHue MoXeT BbITb AMHAMWUYECKM OTPEAAKTUPOBAHO B NM0OON MOMEHT NpU NOMOLLM B > Dynamic
Modify.
3apava 2. [1oakcnepuMeHTUpynTe C nepexoaamm CKpyrineHun.

AE
1. Bbi3oBUTE coxpaHeHHbIr Bua. LenkHute no == > Mult_Trans.

PucyHok 58: Cepus Nepexoaos
2. BctaBbTe crnoxHoe ckpyrnenue. LenkHute no Insert > Round > Advanced.

3. Onpepgenute atpubyTbl NepBoro Habopa ckpyrnenus. LenkHute no Variable > Edge Chain n BbiGepute
KacaTesnbHY0 LIENOYKY, NMOKa3aHHY Ha CreayoLeM PUCYHKE.

PucyHok 59: OnpegeneHue Atpubytos Nepeoro Habopa Ckpyrnexus
4. WenkHute no Done > Done 1 BBeaute 3HaveHusa pagnycos [0.0] n [2.50].
5. WenkHute no OK > Add aonsa Havana onpeaeneHns BTOPOro Habopa CKpyrneHus.

6. WenkHute no Constant > Edge Chain. BeiGepuTte kpomky Hvke 1 wenkHuTe no Done.
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PucyHok 60: Beibop Kpomku
7. Beegute paguyc [1.50] n wenkHute no OK > Done sets ons 3aBepLueHns Habopa ckpyrneHuns 2.

8. LenkHuTte no Transitions > Add by Select, BbiGepuTe neByto 3eneHyro KPOMKY Habopa ckpyrneHus 2 u

HaXMute E > E .

9. WenkHuTe no Stop at Pnt > Done 1 BbiGepnTe OnopHyto TouKy ¢ HazBaHvem STOP. LLlenkHute no H >

L TUF

X

PucyHok 61: LLlenyok no OnopHow Touke Stop

10. HayHuTe onpepenexne Habopa ckpyrnenus 3. LenkHute no Round Sets > Add.

11. YcraHoBuTe aTpmbyThl B Constant > Edge Chain n ncnonb3yiite Tangent Chain gns Bbibopa KpoMok,
nokasaHHbIX Ha creyloLeM PUCYHKE.

PucyHok 62: YctaHoBka ATpnbyToB Kpomku

12. Beegute pagunyc [1.50] u wenkHmuTe no OK > Done Sets.
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13. WenkHuTte no Transitions > Add By Select. BeiGepuTe Tpu (3eneHbie) KpOMKM, Kak NokazaHo Ha
cnenyoLleM PUCYHKe:

PucyHok 63: Beibop Kpomok gns MNepexogos

14. WenkHnTe no % , 1 NPOCMOTPUTE JOCTYIMHbIE TUMbI MEPEXOAOB, NEPEMELLAst MblLb MO ONUUSIM MEHIO
Intersect, Corner Sphere, Corner Sweep n Patch.

15. Boibepute Tpebyembiii TMN Nepexoaa 1 WENKHUTE Mo % > Done Trans > Preview.

m

16. Bbibepute mexay n . Ha cnepyowem pucyHke nokasaHa cgepa B yrne.

PucyHok 64: TeepaoTtensHas Mogenb

PucyHok 65: KapkacHoe OTobpaxeHune
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17. WenkHuTte no Transitions > Redefine > Transition 2. Bbibepute gpyron TMn nepexoaa v 3aBepLunte
3MNeMeHT CKpyrneHusl. Ha cneaylowem pucyHke nokasaHo NpoTsrMBaHue B yrie.

PucyHok 66: NpoTtarnsaHue B Yrne

PucyHok 67:KapkacHoe OToGpaxkeHune
18. MNMoBTOPUTE NpoLEecc NnepeonpeneneHns aAns gpyrux AByx TUNOB nepexoaa.

3apauva 3. Vicnonb3oBaTtb Apyrue TUnbl NEPEXOLOB B CKPYINEHNN.

HE
1. WenkHute no ' == | gnsa BbiI3oBa coxpaHeHHoro Buaa Blend_Cont

2. BctaBbTe ckpyrnexue, ncnonb3ys Advanced, Constant n Surf-Surf. Beibepute gBe noBepxHocTw,
noKasaHHble Ha CreayroLLeM PUCYHKE.

PucyHok 68: BriGop NoBepxHocTen
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3. Beegute paaunyc [5.25], n obpatute BHUMaHWE, YTO CKPYrieHNe 3anoHAET BCE BOKPYT.

CoBer:
Mcnonb3ynte onopHyto Touky CNTR ans nameHeHus LeHTpa BpalleHus 1 6onee nerkoro MaHunyimpoBaHns.

4. 3aBepwmnte Habop Ckpyrnenus 1, wenkHute no Transitions 1 BbiIOepute gBe KPOMKM (3eNEHBIE), KaK

NoKa3aHo Ha cnegywuemM pucyHke U LWENKHUTE no % .

PucyHok 69: Bbibop Kpomok

5. WenkHuTe no Blend Surfs 1 % > % > % > Preview.
6. 3akpacbTe 1 noBpalLanTe Ans npocMoTpa nepexoga. He wenkante no OK.

7. CKpyrrneHve BbIrMsSaUT rMagkuM U HenpepbIBHBIM Ha NepBbIi B3rsd, O4HAKO, AuarpaMma KpUBU3HBI
MoKaXkeT Apyroe.

8. WenkHuTe no Analysis > Surface Analysis. BriGeprTe Bce NOBEPXHOCTHbIE 3aniaTkU CKPYrNeHNn 1

LLEeNnKHUTE no % . O6paTVITe BHUMaHME, 4YTO gnarpamMmma UCKpUBIiEHNA MMEET NpPepPbIBUCTOCTU.

PucyHok 70: OtobpaxeHue MNpepbiBucTocTn Ha OQuarpamme KpmBunaHbl
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9. Bakpowte gnanorosoe okHo SURFACE ANALYSIS, yoanuTe nepexog n nobaesTe nepexoq Continue B
ero MecTo.

10. MNosTopHO BbINONHUTE Surface Analysis 1 obpaTnTe BHUMaHWeE, YTO KPMBU3HA HENPEpPbIBHA.
-.'lu.-‘ I“l'l-.' l..'l

i

PucyHok 71: HenpepbiBHas KpnBusHa

3apaya 4. BctaBuTb CKpyrneHve no onopHon KpyMBom

AE
1. WenkHute no "= ans Bbi3oBa coxpaHeHHoro Buaa Thru_Curve.

2. BctaBbTe ckpyrnexue, ucnonb3ysi Simple > Thru Curve > Edge Chain, n BbiGepute Tangent chain,
NMoKasaHHbIN Ha CNeayroLLEM PUCYHKE.

PucyHok 72: Beibop KacaTtenbHon Lienoyku (Tangent Chain)

3. Ucnonbaynte Curve Chain un Select All ans BeiGopa Bce ONOPHOW KPUBOW.

4. Wenknute no Rnd_Curve B [lepeBe Mogenu, v WenkHUTe no % > Hide. Ob6paTtuTte BHUMaHue, kak
CKpYrreHne cneayeT 3a KOHTYPOM KPUBOW.
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PucyHok 73: Ckpyrnenne Criegyet 3a KoHTypom Kprson

5. Heobs3aTenbHo: MIameHUTe ackua CnnarHa 1 pereHepupynTe CKpyrieHuve.

YIPAXXHEHMUE 6: Co30aHue UsmeHsiMbix Ljenoyek

3apauva 1. lNoakcnepnmeHTrpoBaThb ¢ MiameHsieMbiMu Llenoykamu (Intent Chain)

AE
1. WenkHute no "= > Intent Chain.

2. WenkHute no Insert > Round > % > % > Intent Chain, n Query Select B BepLuvHe, nokasaHHON Ha
cnenyoLleM pUCYHKe.

PucyHok 74: Boibop BepLumHbl

3. CyLlecTBytOT TPM BO3MOXHbIX ONuun Ans anemeHTta 51 (BbigasnunsaHve B POpMe YCMKOB), Kak MOKa3aHo B
OKHe coOobLLeHNS:

* UM3meHsdemas Lienoyka (F51 X PART)

*  WN3meHsemas Llenouka (SIDE SRFS F51 X START SRFS F37)

* W3meHsiemasn Lienoyka (SIDE EDGES) co3gaHHasa anemeHToM 51
4. MpumuTe TPeTbIo onuuio, wernkHute no Done, BBeguTe paguyc [1.0] n wenkHute no OK.
3apava 2. MNMonHocTblo NepeonpefenuTb 3CKU3 U NOCMOTPETb HAa UBMEHEHUE CKPYTTNEHHS.
1. Boibepute Protrusion_C n nepeonpegenute 3ckua.
2. YpanuTe BCe 3CKU3Hble OOBEKTbI, OCTaBMNAS HETPOHYTLIMU NPUBA3KU.

3. CoenawnTte 3Cku3 NPSIMOYrofbHYKA, KaK NMokas3aHo Ha CriegytoLwem pUCYHKe.
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PucyHok 75: Ockus NpsamoyronbHuka

4. 3aBepLUnTe ANEMEHT 1 06paTUTE BHMMaHWe Ha aganTnpyemocTb «BokoBbix KpoMok» MameHsiemon
Llenoykun ynpaensemMoro ckpyrrneHus.

PucyHok 76: AantupyemocTb BokoBbix Kpomok

5. Mepeonpegenute Protrusion_C Ha aBe CTOPOHbI ¢ rnybuHom [24.0].

6. BbizoBuTe coxpaHeHHbI B1A Intent_Bot. 3aTtem wenkHute no View > Previous.

7. Bbibepute Prot_F51, n Q:_\,I > Suppress. Paspelunte nogaBneHne ero CBA3aHHOIO CKPYrneHus.
3apava 3. Co3gaTtb gpyroe ckpyrneHue no MameHsiemon Lienouke

1. MoBTOpUTE BbILLEYNOMSIHYTYIO NpoLeaypy Ans Bctasku Apyroro CkpyrnexHus no NameHsemon Lienoyke
Prot_F50 .BeinonHute Query Sel ons kpomku, NOKasaHHOW Ha criegylowem pucyHke U npummTe
NameHsiemyto Lienouky (F50 X PART).
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PucyHok 77: Bctaska Opyron V3ameHsemon Lienoyku

2. Beegute paguyc [1.0] n 3aBepLunTe 3rieMeHT.

3. MNosTopuTe ansa Prot_F49, Ho He ucnone3yiite MameHsiemyto Lienouky (SIDE SRFS F49 X START SRFS
F37).

MpumeyaHwue:

Ob6a CKpyrneHuna smdyalribHO 6yp,yT MWOEHTUYHbI HA 3TOM 3Tane.

4. Bbibepute coxpaHeHHbI Bug Intent_Top, Bbibepute Prot_F50, n % > Modify.

5. WenkHuTe no BepTukanbHoMy pasmepy [10.0], usmeHuTe ero Ha [2 5] 1 BbINONHUTE pereHepauumio.

PucyHok 78: Beibop BepTtukansHoro Pasmepa

6. BbibepuTte coxpaHeHHbI BuA, Intent._Top, Bbibepute PROT_F50, un % > Modify.

-69-



& prc
Pro/ENGINEER 2001 Yany6nenHsiii Kypc

7. WenkHute % no BepLUMHE, NOKa3aHHOW Ha creayloLeM PUCYHKE N MPOTSHUTE CeYveHue,
NpMGnM3NTENBHO, KaK NOKa3aHo Ha crieayloLweM pucyHKe. BbinonHnTe pereHepaumio.

PucyHok 79: PereHepauusa Mogenu

8. O6paTVITe BHMMaHME Ha rMbKOCTb CKpyrmneHus.

PucyHok 80: ['mbkocTb OnemeHTa CkpyrneHuns

9. MoeTopuTe npouenypy npotarnsaHua ana Prot_F49. OGpaTute BHUMaHWe Ha pasnuyume B ANeMeHTe
CKPYrMeHusi, OHO B3auMoenCTBYeT TOMbKO CO CBOen nsmeHsemon uenoykon (intent chain) (SIDE SRFS F49
X START SRFS F37).
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PucyHok 81: OnemeHTt CkpyrneHusa BaanmogenctsyeT Tonbko co Coewn ameHsiemon Llenoykon

10. CHoBa noBTOpUTE Npoueaypy npotarneaHua Ha Prot F50, kak noka3aHo Ha criefyoLeM pUCYHKeE.

PucyHok 82: lNMosTopeHue lMpoueaypsl MNpotarmeaHus

11. Nepeonpegenute Prot_F49 n Prot_F50 ¢ OgHocTtopoHHero (One Side) Ha [iByxcTopoHHui (Both Sides),
ucnonb3ys rnybuny [24.0].

12. Bbi3oBuTE coxpaHeHHbIn BuA Intent_Bot.
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PucyHok 83: Otnnyatowmecs iameHsiemble Lienoyku

13. O6paTnTe BHUMaHWE, KaK ABE U3MEHSEMbIE LIENOYKM, NOKa3aHHbIE Bbille, PA3NUYaoTCs, 1 LWENKHUTE Mo
View > Previous.

14. Co3paliTe OKoHYaTENbHOE CKpyrieHve, ucnonbays Mamensemyto Lienouky “(END EDGES), cozpaHHyto
anemeHToM 49, kak nokasaHo. Mcnoneayite paguyc [0.50]

PucyHok 84: CosgaHue OkoHuyaTenbHoro CKpyrneHus

15. MNMepeonpeaenute Ockns and Prot_F49. YaanuTe BClO reOMeTpuio, U HApUCyNTe OKPYXHOCTb PaauycoM
2.5. 3aKkoHUYNTE 3NEeMEHT 1 MOCMOTPUTE, Kak adanTupyeTCsl CKpyrieHune.

-72 -



Y prc
Pro/ENGINEER 2001 Yany6neHHsiii Kypc

PucyHok 85: CkpyrneHne Agantupyetca k HoBbim Kputepusam

Pe3iome

B aTon rnaee, Bbl y3Hanu kak:

NoAroToBUTbL MOAENb AnNs OTIIMBKX UKW LUTaMMOBKU NyTeM J06GaBneHnsl 3NeMEHTOB YKIOHa.
Mcnonb3oBaTb CrOXHbLIE TUMbI YKITOHOB ANs 6onee CroXHbIX NPUNOXEHNA.

BcTaBnaTb CKpyrneHvs ¢ o4HMM UM HECKOMbKMMM Habopamu NpUBS30K.

OnpepenaTb 3Ha4YEeHUSA paanyCcoB ANsi CKPYTTIEHUA.

CospaBaTb nepexobl Mexay Habopamu CKpyrneHun ans 6onee CrioXXHOM reoMeTpun.

Mcnonb3oBaTth pasnuyHble CKPYrneHns no namMeHsieMbIM Lienoykam (intent chain)
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naBa 3

Co3gaHune CnoxHou NleomeTpumn

B amoli anaee, Bbl usyyume, Kak ucnosib3o8ams ya21y6sieHHble MemoOuku 07151 co30aHusi u
ynpaeJsieHuUsi KOHCMPYKMuUeHbIMU 3/1IeMeHmamu, omcymcmeue Komopbix mompebyem HeCKO/bKUX
wazoe 07151 co30aHusl.

LUenn

Mocne 3aBepLueHUs 3Ton rnasbl Bbl Hay4nTeCh:
e co3aBaTb COMPSKEHUd nyTem npoTsarmeaHus (swept blends).
« CospgaBaTb aneMeHTbl MPOTArMBaHNs Yepes nepeMeHHble ceveHuns (variable section sweeps).
e OnucbiBaTb TUMbl Pa3NMYHbIX CEYEHNI dNeMeHTa NPOTArMBaHUSA U UX Ha3Ha4YeHve.

. OnucbiBaTh LENM NCNOMb30BaHUs cnunpaneBngHbIX 3N1EMEHTOB NMPOTArMBaHUA.

Con pAXxXeHune npOTFIFVI BaHUem

OnemeHTbl CONPSKEHNA NPOTArMBAHMEM U BNEMEHTbI MPOTAMMBAHUA C NepPeMEHHbLIMU CEYEHUSIMM
MO3BOMSAT BOMMOTUTb HAa3HaYeHne KOHCTPYKLMM MOAENM criedyowmumM o6pasom:

e CcreaoBaTh MO yKasaHHOW TPaeKTopUK, KOTOpasi KOHTPONMPYeTCA napameTPUHecku.

. N3meHaTb nonepe4yHoe ce4yeHme anemeHTa BgoJib YKa3aHHOIZ TpaeKTopun.

Co30aHue CnaliHos

[ns co3gaHus anemeHTa ConpshKeHus NpoTArMBaHMeM, UCMONb3YeTCH CONPSXKEHNEe HECKOMNbKUX NonepeyHbIX
CceyeHnn BOONb OTAENbHON TPAeKTopMM, Ha3biBaeMoK cnavHoMm (spine).

CnarfH

NonepeqHe 2
CEHEHIA

PucyHok 1: OnemeHT ConpsxeHus MNMpoTarnsaHnem
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MonepeyHble cevyeHnss MOXXHO onpeaensTh NyTemM 3CKM3MPoBaHUA U BbIBOPOM MX B yKkasaHHOM
BEpLUMHE CEerMeHTa UM B OMOPHBIX TOYKaX, pasMeLLeHHbIX Ha KpuBoi. CnalHOBYIO TpaeKToputo
MOXXHO cO3aBaTb B BUAE PA30OMKHYTOWM UM 3aMKHYTON NETNN.

Mpu co3gaHum anemeHTa CONPSKEHUsI NPOTArMBaHMEM MOXHO onpeaensiTb 4ONOMHUTENbHbIE
anemeHTbl, ucnonb3ysi Blend Control 1 Tangency.

Ucnonb3oeaHue AnemeHnmoe ConpspkeHusi [l[pomsicueaHuem

[ns co3gaHus anemMeHTa NpPOTATMBaHWUA COMNPSHKEHNEM BCE CeYEHUS JOIKHbI NepecekaTb
TpaeKTopuio.

[N ncnonb3oBaHNUsA 3aMKHYTON TPaeKTOpUKM HeoGxoanMo co3faTh ABa CeYeHusl: 0OHO B HaYarnbHO
TOYKe, BTOpoe B Ntob6oM Apyrom MecTe.

[na ncnonb3oBaHUSA pa3oMKHYTON TPAeKTOPUM NCNOSb3YIOTCS CeYEHMS B Ha4anbHOM U KOHEYHOM
TOYKax.

[ns onpegeneHns cedeHnn anemMeHTa ConpsXXeHus NPoTArMBaHMEM NCMOMb3YITCA CErMEHThI
noanexatwien kpuson (underlying curve) unm KPOMKK, 13 KOTOPbIX CO30AeTCs CoCTaBHasi KpmBas

(composite curve).

AnemMeHT HPOTFIFVIBaHVIFI yepes I'IepemeHHble CeueHusn

[ns co3gaHmsa anemeHTa NpoTArMBaHus Yepes nepemeHHble cedeHmns (VSS) ogHO nepemMeHHoe ceveHne
NpoTArMBaeTCs BAOSb OAHOW UMM HECKONbKUX TPAEKTOPUH.

Cos0daHue CnaliHoe, HopmanbHbix k Opu2uHany

Mpu co3gaHum cnanHoB, HOpMarbHbIX K opurnHany (normal-to-original spines), yumTbiBaviTe crnegyowne
TpeboBaHus:

HEeo6X0AMMO OMnpeaennTb He MeHee OHOM AOMOMHUTENBHON TPAEKTOPUM, HA3bIBAEMOW X-8EKIMOPOM
unu mpaekmopueli K 20pU30HMasILHOMY 8EKMOPY.

Cucrtema NCNONb3yeT 3Ty TPAEKTOPUIO AA OPUEHTUPOBaAHNA CedeHna B npouecce npoTarnBaHnA.

lockocTb ceveHns Bceraa nepneHankynsapHa cnaiiHy B UX MecTe nepecedeHus], kak nokasaHo Ha
crnefytoLeM pUCYHKe.
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EnaﬁHDEﬂﬂ TPREKT CpHA

TPASKT opHA l X-ERKTOR

TPREKT OpA X-ESKTOP
VT SEH CENEH =

FOpLE OH TAMEH CiA
E ackMIe

Faz Nt Mooy 2Nem aHT
NPoECPEHME=RETCA NPH

FE MEH 2HHK MpMZ0HT 3,
anpedenAsm O x-E2kT 0ok

PucyHok 1: Bosgencteme X-Bektopa

lMpudarue ®opmbi fJononHumenbHbIMu Tpaekmopusmu

lMocne onpeneneHns cnaHa u X-BeKTopa, MOXHO BbIOpaTb UM HapucoBaTh JOMOMHUTENbHbBIE TPAEKTOPUn
ans onpepeneHus oopMbl NPOTArMBAEMOro CEYEHMS.
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HiEecTHE IR E=2pLHHEI
ANA aETOMaT - eckan
Et IFEEHHESH KA

CnakiH

JononHKTENEHEE
TPEEKT 0Pk

PucyHok 2: Vicnonb3oBaHue Heckonbknx TpaekTopun

MpumeyaHue:

He cnegyet BbINOJIHATbL TOYHOE coBMeLleHne C N3BeCTHbIMU BEPLUMHAMMN. Mo BO3MOXXHOCTW, cnenyert
n3bderatb HEHY)XHOro BblpaBHMBAHNA B CEYEHUAX 3rieMeHTa NpoTArnBaHua 4Yepes nepemMeHHble Ce4eHnd.
Ucnonb3oBaHue MNapameTpa Tpaektopuun

Korga cuctema pereHepupyeT 3afieMeHT NpoTArMBaHnsa Yepes nepemMeHHble CeYeHNsl, OHa aBTOMaTUYeCcKn
OLEeHVBaeT BHYTPEHHWUI NapamMeTp HasblBaeMbIv trajpar (napameTp TpaekTopun) . 3T0 HopManM3oBaHHoOe
3HaveHve mexay 0 n 1, NnpeacrasnstoLlee NPOLEHTHYIO ANNHY dNeMeHTa NPOTArMBaHNSA B KaXKO0N TO4Ke
BAOMb TPAEKTOPMU CrnamnHa.

B Hauane anemeHTa nNpoTArMBaHus, 3HadeHue trajpar - 0; B koHue - 1. MOXXHO MCnonb3oBaTh 3TO 3HaYEHNE B
CBOMX LieNsiX, 3anucbiBasi ypaBHEHUS ANg yrpaBneHusl CEYEHNEM.
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JobSaEneH O WPEEHEH He Ao EBENeHD WREEH &HIME !
s =trapar +11 sdd = sin[trapar * 360]+ 1.4

PucyHok 3: Vicnonb3oBanue Trajpar onsa YnpaenexHus CeyeHnem

MapameTp trajpar MOXXHO MCNONBb30BaTb ANA CBEAEHMS NOBEPXHOCTEN B HyMb B M06OI TOUKe TpaeKkTopuw,
MCMONb3ys CNOXHbIe YpaBHEHUS, YPaBNsoLLmMe Ce4YeHNeM, UNN NyTem OLeHKN anemeHTa OnopHon
Onarpammel (evalgraph).

Jo ypeEHEH A trajpar Mocne ypaEHeH KA trajpar

PucyHok 4: CsegeHue NosepxHocTn B Hynb
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PucyHok 5: Vicnonb3oBanne OnemenTta OnopHon Ouarpammbl

Ucnonb3oeaHue AnemeHnma lNpomseusaHus Yepe3 lNepemeHHbIe CevYeHus

Mpu co3gaHnn aNeMeHTOB NPOTSAMMBaHUS Yepe3 NePEMEHHbIE CEYEHUS, YUUTbIBAWTE creaytoLime
TpeboBaHus:

. ANEMEHT NpOoTArmBaHNA 4epes nepemMeHHble ce4eHNA HE MOXKET ABNATbLCA NePBbIM 3JIEMEHTOM B
mogernu, T.K. CHa4ana 1Ucnosb3yTCA ONOPHbIE 3J1EMEHTbI MO YMOJTHaHUIO.

« CnanHoBas KpuBasi OIDKHA COAEPKaTb TOSbKO KacaTernbHble 00bEKThI, €CIM HE UCTMONb3YyeTCs
onumusa Pivot Dir.

. TpaeKTopvm X-BEKTOpPa HE MOXET nepeceKkaTb cnanH. OgHako nobas KoHeYHast Touka MoXeT
HaxoauTbCA Ha cnanHe.

. Bce pononHutenbHble TPaeKToOpUnN OOJMKHbI NepecekaTb 3CKM3HYHO NITOCKOCTb 3f1IeMEeHTa
npoTArmBaHusAa, HO OHU He 00a3aTenbHO AOMKHbI UMETb TY Xe ANNHY, 4TOo U cnanHoBasd TpaeKTopua.

e [1nockocTb 3Cku3a anemMeHTa NPoTArMBaHNsl MOXET NnepecekaTb Mobyko TPAEKTOPUIO TOMNbKO OAWNH
pa3 B Nto0O0I JaHHOW TOYKE 3fieMEHTA.

. Ecnn nnockocTb ackn3a anemeHTa npoTArMBaHNA HE MOXET MNnepecedb BCe TPAEKTOpPUnN B HavanbHom
TOYKe 3rieMeHTa NpoTArnBaHunA, MOXXHO UCMNOJSIb30BaTb OMOPHYK TOYKY (Ha cna|7|He) ansa
onpeaeneHna HayanbHOM TOYKN.
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PucyHok 6: Vicnons3oBaHue OnopHo Touku ana Onpegenexus 9cknsHon MNMnockoctu

OpueHmupoeaHue lNonepeyHbix CevyeHul

OnemeHT conpaxeHna npoTarmBaHMEM U ANneMeHT NpoTArmnBaHnAa 4epes nepemMeHHble ce4eHnAa Nno3BonAoT
KOHTPOJTINpPOBATb, KaKk CUCTEeMa NpoTArmBaeT nonepe4yHoe ce4eHmne OTHOCUTEINTbHO cnanHoBOM TpaeKTopun.

Cne,u,yrou.l,we onuuKn NO3BONSAT rMOKO onpenennTb 3rieMeHT, N03BOJIAA YKa3aTb OpUEeHTaUunto ero
nonepeYvyHoro cevyeHun.

+ [MepneHAUKYNAPHO UCXOAHOMN TPpaeKTopum

APuTaA TpEekT opka — S

- =,

"x\_\\\ /— CR=arH

I-THI

PucyHok 7:epnengukynspHo McxopHon TpaekTopuu

* MepneHanKynsApHO TpaeKkTopuun

‘x_\\\

PucyHok 8: lNepnenankynsapHo BeibpaHHon Tpaektopum
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PucyHok 9: MNMepnenaukynspHo LleHTpansHon MnockocTtu (Pivot Plane)

CnupaneBugHble dnemeHTbl lNpoTaruBaHus

[ns co3gaHus cnvpaneBuaHOro afieMeHTa NpoTArMBaHus, NPOTATMBaeTCA eAMHCTBEHHOe ceyeHne BAOob
cnupanbHO TpaekTopuu, KoTopas onpeaensaeT Npodunb U 3HavyeHue Lwara.

Co30daHue CnupaneeudHbix AnemeHmoes lpomsizueaHus

*  CHavana Heob6xoOMMo ykasaTb Npodunb afieMeHTa NpoTaArMBaHus, ucnonb3ys Cpeay
3CKM3npoBaHus. Cneayowmin pUCyHOK UIMOCTPUPYET cedveHre npoduns n pesynbTUpyoLWwmuii
3NEMEHT MPY>XUHBbI.

Hv ¥

.
I—E 1,00 —-

PucyHok 6: CeydeHue Npoduns n SnemeHT MNpyxuHbl

e Jlerko moryT 6bITb CO34aHbI pa3HOBUAHOCTU Npocunsa. Cnegyowmii Npoduie UMEET TPU JIMHENHBIX
CermMeHTa.
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PucyHok 7: Bapuauwum Npocpuns ¢ Tpems JInHenHsimn CermeHTamu
* T[locne onpegeneHuns npodunsd HeobxoanMo ykasaTb 3Ha4YEeHMe NCNofb3yeMoro Liara.

Mocne BBOAA LWara He06XxoaUMO HapucoBaTh NONepeYHoe ceveHre. B npumepe Bbille ceveHnemM
ABNAETCH 0ObIYHAA OKPYXXHOCTb, LIEHTPMPYEMas B MECTE NepeceyeHmnst OCEBbIX NNHUNA.
L]

3arem, cuctema npoTAarnBaeT cevyeHune no cnmpanu C yka3aHHbIM LLarom.

Onuyuu CnupaneeudHozo AnemeHma lpomsicueaHus

MpaBas (Right) unu Ilesas (Left) 3akpyTka

Npaeaa
IAKPYTES

Neeaa
IaKpYTES

PucyHok 8: NMpaeas n JleBas 3akpyTka CnupanesugHoro AnemeHTa MpoTarmBaHust

Mo ocu (Thru Axis) nnu MNMepnengukynspHo Tpaektopum (Normal to Traj).

Mo oo

MepneH QY NARH O TRRSKT 0Pk
PucyHok 9: Onuwum Mo Ocu 1 MepneHgukynsapHo TpaekTtopum
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e C noctosiHHbIM (Constant) unu MNMepemeHHbiM (Variable) warom

NocTOAHH B Mepet eHHE M

PucyHok 10:3nemeHT lNMpoTaruBaHus ¢ NocTtosHHbIM 1 MNepemeHHbIM LLarom

e [py1 NOMOLLIM 3CKM3HbIX TOYEK 1 AuarpaMmmMbl MOXKHO YMpaBnaThb LLAroM, KOraa UCMomb3yeTcst
nepeMeHHbIN Lar. JCKU3HbIe TOUKW pacronaralTcs Ha UCXOAHOM NpoduIie, kak nokasaHo Ha
CrneaytoLweMm pUCyHKe.

PucyHok 11: SckusHble Toykn Ha McxogHom Mpodoune

¢ [pu pobaBneHMn CXOAHBLIX TOYEK, OHN MOTYT 40DaBNATLCS B COOTBETCTBUM C AMarpaMmon Lwara
(pitch graph), a 3HaueHus Wwara aAns kaXaon ToYkM BBOASATCS, Kak MoKasaHo Ha CrieaytoLeM pUCYHKe.

(AN (111

W50 L]

P pus s (E s e
1

PucyHok 12: 3HayeHus Lara B Pa3nuyHbix Toukax
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Na6opaTopHbIn MNMpakTuKym

Uenb

B amom npakmukyme, Bbi usyyume mMemoOhbl, ucnoJsib3yemsblie rnpu co30aHuu arnieMeHmMos
COrIpsiXKeHUus1 nymemM ripomsicueaHusi U 3jieMeHmoe rnpomsicueaHusi 4epe3 rnepemMeHHbIe Ce4YeHUusl.

MeToa

B yl'lpa)KHeHI/II/I 1, Bbl co3gagnte anemeHT conpsaXxeHua nytemMm npoTarmBaHuA, BKIo4vaa Bce wWaru,
HeobxoaMMble NS co3gaHns y3na BnyCKHOEe OTBEepCTUE OABUraTena and KapTa.

B yl'lpa)KHeHI/II/I 2, 3NEMEHT npoTArnBaHNA 4Yepes nepemMeHHble Ce4eHnd co3gaeTcda C UCnonb3oBaHNEM
anarpamMmmbl.

Hanee, Bbl uccnegyete BO3MOXHOCTU SMEMEHT NPOTArMBaHUS Yepes NepeMeHHble CeYEeHUS, UCMOMNb3ys
anemeHThl trajpar n datum graph npu cosgaHum reomeTpun.

MHCTPYMEHTDI

Tabnuua 1: MNMuktorpammel ansa CosgaHus CnoxHon MeomeTpun

NMUKTOrPAMMA OMUCAHWE

@E Cnuncok coxpaHeHHbIX BUAOB
o Mcnonb3oBaHne KpOMKU

e OTCTYN KPOMKM

W Bri6op reomeTpun
3aBUCKUMOCTb KONMMHEapHOCTH

YINPA>XHEHUWE 1: Ucnonb3oeaHue dnemeHmoe ConpsixeHusi [IpomsizueaHuem
3apayva 1. OTKpbITb MOAENM U CKOHPUIyprpoBaTb OTOGpaXeHue.

1. CoTpute BCce npeabigyline mogenun ns onepatmHon namstn n otkponte ENGINE_BLOCK.PRT B
COOTBETCTBYIOLLEM KaTarore.

gie
2. UlenkHute no == > Intake.

PucyHok 13: BnyckHoe YcTtponctso Mogenu brioka [iBuratens

3. MI3yunTe reomeTpuio, COCTaBNAOLLYHO BMYCKHOE OTBepCTUE 6rioka ABuratensi u 3akponTe OKHO.

-85-



=7) PTC

Pro/ENGINEER 2001 Yany6nenHsiii Kypc

4. Otkponte CARB_INTAKE_PORT.PRT.

R
—— e

PucyHok 14: Mogenb Carb_Intake_Port

5. O6patnTe BHUMaHME Ha NOCKYTHbIE NMOBEPXHOCTU. OHU ABMSAIOTCA arnemeHTamm CKOMMpOBaHHOM
FeoMeTpum, OTpaxaroLLen reoMeTpuio, nepemeLLieHHyo ¢ 6rioka ABuratensi, pacCMOTPEHHOrO paHee.

3apava 2. Vcnonb3oBaTb CKONMPOBaHHYI reOMeTPUIo 1 UMeIoLLIMECS ONOpPHbIe KpMBbIe AN Co3aaHus
[eTanv OTBETHOrO BMYCKHOMO KOMMEKTopa, KOTOPbIN «TOYHO COOTBETCTBYET» U MO KacaTenbHOM CThIKyeTCs C
BHYTPEHHUMM MOBEPXHOCTAMU. HauHMTe C onpeaeneHns TpPaekTopuu.

1. BoibepuTte nepsbit anemeHT CkonupoBaHHow leomeTpum (Copy Geometry) B [lepeBe Mogenu n

LLeSIKHUTE Mo 335 > Hide.
2. UWenkHuTe no Insert > Protrusion > Swept Blend.
3. WenkHuTe no Select Sec > NrmToOriginTraj > Done.

4. WenkHute no Select Traj > Curve Chain 1 BbiGepnTe ONOPHYO KPUBYHD, MOKa3aHHY0 Ha CrneayroLemM
PUCYHKe.

e\

q uveFICURVE]

PucyHok 15: Beibop OnopHon Kpnson
5. WenkHuTe no Select All > Done.
3apava 3. OnpegenuTb NonepeyYHble CeYEHNs AN SNIEMEHTOB COMPSHKEHMS MPOTATMBAHUEM

1. Micnonbays Select Curve, BoibepnTe BOCEMb CErMEHTOB OMOPHON KPUBON, KOTOPbIE (POPMUPYIOT KOHTYP,
nokasaHHbIN Ha cnegytoLem pucyHke. ObpaTnte BHUMaHWE Ha MECTOMNONOXEHNE HaYanbHOW TOYkK. (MoXHO
MCNOMb30BaTh APYryt0 HavarnbHYH TOYKY).
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PucyHok 16: Buibop CermeHToB OnopHoit Kpuson
CoBerT:
Wcnonbaysa onumio Sel Chain MoxHO nerko BeldbpaTbh HECKONBKO HEMPEPbIBHLIX CETMEHTOB KPVBOW.

1. WenkHnte no Done n ncnonb3ynTe Ty Xe MeToAMKY AN Bbibopa BOCbMW CErMEHTOB KPMBOW AF1S BTOPOro
CeyYyeHus, KaK nokasaHo Ha crieyoLwem pUCYHKe.

PucyHok 17: Beibop Kpuson

2. Y6epuTechb, YTO HavarnbHble TOUYKM STUX ABYX CEYEHUN COBMELLEHDI. [1pn HEOBXOOUMOCTM, LWENKHUTE MO
Start Point 1 BbiGepute HoBoe MeCTOMONOXEHUE.

3. WenkHnte no Done > No > OK ansa 3aBepLUeHnst afieMeHTa.

PucyHok 18: 3aBepLueHHbI QnemMeHT

3apava 4. icnonb3ys BO3MOXHOCTU 3NieMeHTa COMpsiXKeHUs NpoTarnBaHvem, cosgamnTe Boipes,
COXPaHSIOLNIA KacaTerbHY K CKONMMPOBAHHOW reoOMeTpuUn.

1. WenkHute no Insert > Cut > Swept Blend > Done.
2. Wenknute no Select Traj > Curve Chain.

3. BoibepuTe Ty xe KpuBYH0, KOTOpas NCMONb3oBanach B Ka4ecTBe TPaekTopun Ans Bbl4ABIMBaHUS U
wenkHute no Select All. Heo6xoanMo ncnonb3oBaTh Ty Ke HavanbHYI TOYKY, YTO U ANS BblAaBUMBaHWS.
LWenkHute no Done .

4. Wenknnte no Automatic > Done onsg aBToMaTM4EeCKON OpUEHTALUM SCKU3HOM NITOCKOCTH.

5. WenkHute no Next, 4To6bI NpoNyCcTUTL onpedeneHne NPOMEXYTOYHbIX CeYEHWN.
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6. Beegute [0.0] onsa BpaLLeHus BOKpYr ocu Z.

7. WenkHuTe no S Chain v BbIOepuTe gBE KPOMKM CKONMMPOBAHHOM reOMETPUM, Kak NoKasaHo Ha
crneayloweM pUcyHke.

PucyHok 19: Beibop Kpomku

8. LLlenkHuTe no Accept Ans Boibopa Bcero koHTypa. O6paTuTe BHUMaHME Ha MeCTONNONOoXeHNe HavarnbHoW
TOYKM.

9. lLenkHuTe no ¥ > Automatic > Done.

10. Beegute [0.0] ons BpaweHnuns Bokpyr ocu Z.

[
11. WenkHuTe no = > Loop v BbiGepuTe NOBEPXHOCTL, MOKA3aHHYO Ha CrNeayLweM PUCYHKE.

PucyHok 20: Beibop NoBepxHOCTM

9. Beeaute [-.125] onsa cmeweHus.

10. HavanbHas Touka gosmkHa ObITb COBMELLIEHA C HavarlbHOWM TOYKOM NepBoro ceveHus. Mpu

HeobxoaMMocCTH, BbibepuTe Tpebyemoe MeCTOMNONOXKEHME U LLENKHNUTE MO % > StartPoint.
11. WenkHuTe no v Crtpenka yganeHus matepuvana AofmKHa ykasblBaTb BO BHYTPb ceyeHus. LLenkHute no
OK.

12. WenkHuTe no Preview. O6patnTe BHUMaHWE, YTO MEXAY BbIPE30M U MOBEPXHOCTSIMU CKOMUPOBAHHOWN
reoMeTpum umeeTcs ocTpbin nepexoa. (MoBepxHOCTW Ha crnedyoLwwem PUCYHKE NnokasaHbl C UCMOMNb30BaHNEM
Ananusa lNMoeepxHocTen Metogom Mayccoson KpmBr3HbI).
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PucyHok 21: AHanus NoBepxHocTer MeTogom MayccoBo KprBusHbl
3apava 5. YcTpaHuTtb 'BbICTYN', onpeaenss kacaTernbHyo
1. WenkHute no Tangency > Define.
2. WenkHuTe no Yes AN co3gaHus KacaTernbHOro CONpPshKeHUsi B NEPBOM KOHLIE.

3. Cnctema noacBeymnBaEeT cedeHe CMHUM LIBETOM, a KPOMKY OTOOpaXkaeT KpacHbIM.

PucyHok 22: Cuctema lNMoaceeumBaet Kpomky

4. Bbibepute NOBEPXHOCTb, MOKa3aHHY Ha CreayLleM PUCYHKE B KA4eCTBE MPUBA3KN KacaTernbHOW Ansi
NoACBEYEHHOW KPOMKW.

PucyHok 23: CtangapTHas lNpussaska MoeepxHocTv aAns Kpomku

5. MpopomkanTte nocrnefoBaTenbHO BbIOUpaTh KacaTtenbHble NOBEPXHOCTU ANs KaXaon NOACBEYEHHOMN
KpacHOW KPOMKW.

CoBer:

Ucnone3ynte Query Sel npu onpeaeneHnmn kacatenbHOM NS conpsbkeHns. Henb3st uaMeHATb OOHY 13
KpOMOK no xogy noctpoenus (on the fly). Ecnu, no owwnbke, BeibpaHa HenpaBunbHasa Npuesaka, Heobxoanmo
NMoBTOPUTbL BECb NPOLIECC.

6. WenkHnte no No, 4Tobbl He onpeaensATb KacaTenbHY0 Ha APYroM KOHLE.
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7. WenkHuTte no Preview. O6paTnte BHUMaHME, YTO BbIpe3 KacaTeneH K MOBEPXHOCTAM BMYCKHOIoO
oTtBepcTus asuratens. (MoBepxHOCTN Ha cneayoLLEeM pUCYHKe NoKasaHbl C UCMONb3oBaHNEM AHanmnsa
MoeepxHocTen Metogom MayccoBon KpuBunaHbl).

8. lWenkHute no OK.

PucyHok 24: Beipes KacateneH k NoBepxHocTsim BriyckHoro OTBepcTtus [iBuratens

9. CkponTe ocTaBLuMecs anemeHTbl CkonmpoBaHHoN F'eomeTpun.

PucyHok 25: Mogenb Nocne CkpbiTnst OnemeHToB

2. [HeobsisamenbHo] Co3ganTe KpenexHble YLK Ha KaXXAoM KOHUE y3na NoABoAa AN1A 3aBepLUeHUs aetanwu,
Kak NokasaHo Ha CrieytoLLeM PUCYHKE.

PucyHok 26: Mogenb ¢ KpenexHbimu Yiukamu
3. CoxpaHuTe geTanb 1 3aKponTe OKHO.
YIIPAXXHEHMUE 2: Co30aHue lMpues3o4Hbix Kpuebix AnemeHma lNpomsi2aueaHus
Yepes lNepemeHHbIe CeyeHusi

3apava 1. Vicnonb3oBaTb OMOPHbIE KPMBLIE B KAYECTBE TPAEKTOPMU 3rieMEHTa NPOTArMBaHNs Yepes
nepeMeHHble CeveHust.

1. Otkponte BOTTLE.PRT
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PucyHok 27: VicxogHas Mogenb

3apaua 2. Co3faTb 3MEMEHT NPOTArMBaHUS Yepe3 NepeMeEHHbIE cedeHns Ans Tena ByTbinku. HauHute ¢
onpeaeneHnst TpaekTopum

1. Wenknute no Insert > Protrusion > Variable Section Sweep > NrmToOriginTraj > Done.

2. lWenkHuTe no Select Traj n BoiOepuTe ONOPHYIO KPMBYIO, MOKA3aHHYIO HAa CeaytoLLEeM PUCYHKE.

PucyHok 28: Bribop OnopHon Kpnson

3. lWenkHuTte no % W NpoBepbTe, YTO HaYanbHas Touka HaxoaUTCHa B HUXKHEW YyacTu kpueoi. (Ecnu
Heobxoammo, wenkHuTe no Start Point n namexute).

4. lWenkHute no % > Select Traj > Curve Chain ans onpegeneHus X-BekTopa.
5. Beibepute kpawHiowo npasyto kpusyto. LWenkHuTe no Select All > % .

6. MpogomxkanTe ncnons3oBaTe Select Traj > Curve Chain u Select All > % Ans Bbibopa ocTaBLUMXCS
KpMBbIX B NMobom nopsigke.

7. lWenkHuTe no % .
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3apaua 3. OnpegenuTe nonepeyHoe ceveHue.

1. HapucyiTe npsmMoyronbHVK CO BCEM YETbIPbMSI CTOPOHaMMU, MPUBSI3aHHBIMM K CYLLIECTBYIOLLMM TOYKaM
ackusa. Hapucyitte conpsikeHus u, 3aTemM, obpasMepbTe / NPUBSKUTE, KaK MOKasaHo Ha criedyoLlem
pUCYHKe.

A ‘;II\\(_ a.om

1 + + 1

T { 1

PucyHok 29: CkpyrneHus n 3aBucumocTu

2. lLenkHuTe no ¥ > 0K

3. CkpoiiTe Bce onopHble kpuBble, Ucnonbaysa Jepeso Mogenu. O6patute BHMMaHWe, YTO BepLUMHA BYTbINKM
He LUMnuHOpuyeckas, a paanyc Ha yriax NoCTOSIHEH.

PucyHok 30: AHanus Mogenu ByTbinku
3apava 4. Co3gatb OMoOpHyH Anarpammy, kotopasi byaeT ynpasnsiTe paguycoM Ha yrnax 6yTbinku.
1. WenkHute no Insert > Datum > Graph.
2. Beegute [radius].

3. [Ins coxpaHeHusa BpeMeHN, BCTaBbTE paHee co3aaHHbIn ackua. LenkHuTte no Sketch > Data From File >
Radius.sec > Open.
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PucyHok 31: BctaBka CywiecTtBytoLlero 9cknsa

4. O6paTnTe BHUMaHUWE Ha crieayloLLee:

e pauarpamma umeet 140 eanHny no ocu 'X', KOTopasi ABNSIETCS BbICOTOW TPaeKkToOpuUKn cnamnHOBON
KpvBOWN.

e [narpamma MMeeT ropnsoHTasnbHble CermeHTbl No ocu 'Y' co 3Hayvennsimmn 115 n 50. [leneHne
kaxxgoro Ha 5 gaet 23 n 10, KOTOpble OTHOCATCS K pa3Mepam UCXOOHbIX KPUBbIX.
5. WenkHute no v

6. [Insa ynpaBneHns anemMeHToM NpoTarnBaHnsa Yepes nepeMeHHble ceYeHns NocpecTBOM paauyca, B3ATOro
13 gnarpamMmmel, nepeyrnopsgoyvbTe ero nepes aNemMeHToM NpoTArMBaHns Yepes nepemMeHHble ceYeHus nyTem
nepetackusaHus B [lepese Mopaenu.

3apava 5. [Nepeonpenenntb aNeMEHT NPOTArMBaHNS Yepe3 NepeMeHHbIE CEYEHNS U CBA3ATb €ro ¢
anarpaMmmon.

1. Boibepute BblgaBnmeaHue B flepese Mogenu u wenkHuTe no % > Redefine > Section > Sketch.

2. UenkHute no Sketch > Relations > Add.

3. BbisicHuTe Homep pa3mepa anst paguyca (B Hawem npumepe Sd9).

i T

R 544

|
|
!
!
!
t
|

PucyHok 32: Pasamep Homep sd9

4. Vicnonb3ysa HoMep pa3mepa, Beeante [SDI=EVALGRAPH(“RADIUS”,TRAJPAR*140)/5
(O6paTtute BHMMaHwue, 4to 140 1 5 — 3HaveHns no X n Y gmarpaMmmbl, COOTBETCTBEHHO)
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5. lenkHuTe no ¥ > oK.

PucyHok 33: ViameHeHne Paguyca Ha ByTbinke

6. ObpaTuTe BHUMaHUe, YTO U3MEHSOLWNIACSA pagnyc opMUpyeT LIMITMHOPUYECKYIO MOBEPXHOCTL B BEPXHEN
YacTu 1 'CKMMaeT' CpeaHIo YacTb.

3apava 6. [106aBUTb HECKOSBKO MOCMNEAHMX LUTPUXOB.
1. WenkHute no Insert > Advanced > Radius Dome.

2. BbibepuTe NOBEPXHOCTL OCHOBAHMS, KaK NMOKa3aHO Ha CrNeaylLweM PUCYHKE.

PucyHok 34: Beibop NoBepxHocT OcHoBaHust
3. WenkHute no Sel By Menu > FRONT > Select.
4. BeeguTe [-25 0].

5. U.leJ'IKHI/ITe no @ n Bbl6epI/ITe KPOMKY, NOKa3aHHYK Ha crieylolemM pUCcyHke.
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PucyHok 35: Bei6op Kpomkn OcHoBaHust

6. WenkHuTe no E > Round Edges v npoTtaHuTe pagnyc 0o 3HadeHus mexay 4.5 u1 5.0

PucyHok 36: CkpyrneHune Kpomok

7. WenkHute no Insert > Shell n BbibepnTe NOBEPXHOCTL, MOKA3aHHYO HA CNEAYHLEM PUCYHKE.

PucyHok 37: Beibop NoBepxHocTu ana dnemeHta O60mno4ku

8. Beegute [1.0] n wenkHute no OK.
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PucyHok 38: 3aBepLueHHast Mogenb

9. COXpaHI/ITe Moernb n coTpute ee n3 OI'IepaTVIBHOl7| namMAaTn.

HAOrMNOJIHUTEJIbHOE YTIPAXHEHUE 2: Ucnonb3oeaHue dnemeHma lNpomsizueaHus
Yepes lNepemeHHbIe CeyeHus

3apaua 1. M3yunTb kapT. 3agaya cCOCTOMT B TOM, YTOObI CO34aThb MOMb30BATENBCKYHO BbIXJIOMHYKO TPYOY.

1. KapT N OTCEeK ABuUratend nokadaHbl Ha cneayuiemMm pUucyHKe.

PucyHok 39: Kapt n Otcek [lBurartens
2. OTtkpovite EXHAUST_PIPE.ASM.

PucyHok 40: C6opoyHbIn Y3en BeixnonHon Tpybbl

3. OB6paTtuTte BHUMaHue Ha cnegyoLlee:
e ronybble MOBEPXHOCTWN CKOMMPOBaHbI C ABUraTensl.

*  3eneHas NOBEPXHOCTb (3MEMEHT CONPSXXEeHUsi NPOTArMBaHNEM) — ABMSETCH YaCcTbio HaYaTowm
BbIXITOMHON TPYObI.
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» OpaHxeBas onopHas Kpueas - npegonpeaeneHHas TpaekTopus, co3gaHHas Ans UCKoYeHNs
onepaumm KonMpoBaHUsi KOPUYHEBBIX M Bernbix MOBEpPXHOCTEN co cOopku ABUraTesisi, KOTopble He
OTHOCATCSA K BbIXIOMHOM Tpybe.

3apgava 2. O6uwaa MeToavKa AN Co3AaHMsl BTOPOW TPaeKTopumM arieMeHTa NpoTArMBaHus yepes
nepemMeHHbIe CEYEeHNs COCTOUT B TOM, YTOObI MCMOSIb30BaTh JIEHTOYHYHO NOBEPXHOCTb. Co3aaiiTe NIEHTOUHYHO
NOBEPXHOCTb, KOTOpasi MOBTOPSIET CYLLECTBYIOLLYIO TPAEKTOPUIO U UCMONb3YNTe trajpar Ans usMeHeHus
opueHTauumn. Kpomka 3Toi NNEHTOYHOM NOBEPXHOCTU (DOPMUPYET BTOPYIO TPAEKTOPUIO ANSA 3aKM0YMTENIbHOMo
anemMeHTa NpoTArMBaHUs Yepes NnepemMeHHble CeYeHusl.

1. WenkHnte no EXHAUST_PIPE.PRT B [JepeBe Mogenu v wenkHiTte no % > Open.

PucyHok 41: OTtkpbiTas Nocpeacteom [epesa Mogenu [etans BeixnonHow TpyObl
2. Wenknute no Insert > Surface > Variable Section Sweep > Pivot Dir > Done..
3. Boibepute OnopHeii anemeHT TOP u3 [lepesa Mogenw. LenkHute no OK.

4. WenkHute no Select Trajectory > Curve Chai.

5. WenkHuTe B ntobor Touke onopHou kpreol u BbibepuTe Select All > Done > Done > Done > Origin
Start..

3apava 3. HapucoBaTb crnegyoLLyto NMHKIO.

| N
| f,,/ ya
— "_If““-—a_; 5 6/’ ) -
'l._‘_‘-\-\.\_\_\__

PucyHok 42: 3ckusHasd JuHusa

1. WenkHute no Sketch > Relations > Add.

2. Vcnonb3ysa cBoi HOMep pa3mepa 411 YrinoBoro pasmepa (B Hawem npumepe Sd3), BBeauTe cneaytowme
[ABE CTPOKW:

[*equation to rotate line 90-0 during length of trajectory
sd3 =90 - trajpar *90

3. O6paTVITe BHMMaHMe Ha N3MEeHEHNA yrroB nocne pereHepauuin.

4. lWenkHute no ¥ > 0K
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PucyHok 43: ViameHeHuns Yrnos NMNocne Perenepauun

3apava 4. Co3gatb U NepeynopaaoYnTb 3MeMeHT AuarpaMmbl, UCTMONb3Ys CYLLECTBYIOLLNIA 9CKN3, KOTOPbIN
ByOeT MCNonb30BaThCA ANs YNpPaBneHns LUNPUHOW NEHTHI.

1. WenkHute no Insert > Datum > Graph v Beegute [Pipe_stretch].

2. UenkHute no Sketch > Data From File > Pipe_stretch > Open

190, no

§0. 00

PucyHok 44: Ynpasnexue LunpuHon JlenTol npu MNMomowm 3nemeHTta Juarpammbl

3. WenkHuTe no v
4. Ncnone3yinTte Jepeso Mogenu ana nepeynopsifoumBaHnsa gnarpaMmmbl nepes neHToYHOM NOBEPXHOCTLIO.

3apaua 5. CAsaTth 3eMeHT guarpaMmmbl C 3NIEMEHTOM MPOTArMBaHUS Yepes NepeMeHHbIe CeYeHUs TakuM
o06pasoMm, YToGbl OH YNPaBsAn WAPUHON NIEHTOYHO NOBEPXHOCTH.

1. Bbibepute neHTo4HY0 NoBepXHOCTb B [lepeBe Mogenu v LwenkHnTe no % > Redefine > Section >
Sketch.

2. WenkHuTte no Sketch > Relations. O6paTtue BHMMaHMe Ha HOMep pa3mMepa ASUHbI (B HaLLeM npuMepe:
sd5) u wenkHute no Edit Rel.

3. Vicnonb3ys cBon HoMep pa3mepa, BBeAWTE creayoLume CTPOKU Noa npeablayLLnMu:

[*vary width of ribbon according to graph feature

sd5=(d60/2)+evalgraph ("pipe_stretch" trajpar *100)/10

MpumeyaHue:

OnameTpanbHbi pasmep Ha KPYrnom KoHLe 3eneHon nosepxHocTn nmeet Homep d60. 100 n 10 — 3HaveHus

noocam XunY anarpamMmmbl COOTBETCTBEHHO.

5. WenkHuTe no v s OK.
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b
PucyHok 45: ViamepeHue OnuHbl

3apava 6. icnonb3oBaTb ABe KPOMKU NEeHTOYHOM NOBEPXHOCTU B KA4eCTBE TpaeKTopun ana
3aKMKYUTENIbHOIo arieMeHTa NpoTArmBaHnAa 4Yepes nepemMeHHble ce4YeHna. OneMeHT OOIMKEH NMETb Kpyrmnoe
nonepe4vyHoe ce4vyeHnsd, CMexHoe C CyLIJ,eCTByIOLLl,eVI 3eneHomn NOBEPXHOCTbIO U UMETb ANNMNTU4YeCcKoe
OKOHYaHMe Ha OpyromM KoHLe.

1. Wenknute no Insert > Surface > Variable Sectio Sweep > NormToOriginTraj > Done.

2. lWenkHuTe Select Traj > Bndry Chain. BeiGepuTe onopHyto KpuBYHo, MOKa3aHHYI0 Ha CreaytoLem
PUCYHKE.

PucyHok 46: Bbibop OnopHoin Kpuson
3. WenkHuTe no Select All > Done.

4. Wenknute no Select Traj > Tangent Chain v BoiGeprTe KPOMKY NEHTOYHON MOBEPXHOCTM, NOKA3aHHOW Ha
crnegyloLleM pUCYHKe.
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PucyHok 47: Co3gaHue KacatenbHon Lienoykm

5. WenkHute no Done > No Join > Done > Done > Open Ends > Done > Origin Start.

PucyHok 48: OTkpbiTble KoHLbI
6. LLenkHute no Sketch > Data From File > Pipe_Ellipse.sec > Open.

3apava 7. MNMepeTawuTtb LEHTP UMNOPTUPOBAHHOIO 3CKM3a [0 ero NpUBS3KN K OCEBLIM NTMHUSIM, KakK NokasaHo
Ha CreayloLeM PUCYHKe.
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PucyHok 49: Npusa3ska VimnopTupoBaHHoro 3ckmsa k OceBbiM JIMHMAM
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1. OTpepakTupynte macwTab fo [1.0] v wenkHUTe No v

T
2. UlenkHuTte no |_""| = , n BbIbepute nocpeacTsom Query Select ABe 3CKM3HbIE TOYKW, MOKa3aHHbIE Ha
CrneayoLEeM PUCYHKE.

PucyHok 50: Beibop Ocku3Hbix Touek

3. O6paTMTe BHUMaHMeE, 4YTO 31TUMNC Tenepb COOTBETCTBYET OKPYXXKHOCTU B Ha4Yale TpaekTopuun.

4. WenkHute no ¥ > 0K

PucyHok 51: 3nnunc CooteeTcTtByeT OKpPYKHOCTU
5. BbibepuTe NeHTOYHYI0 MOBEPXHOCTL U UCXOAHYHO KpuByto B [lepeBe Mogenw, wenkHnte no Hide.

6. WenknuTe no Insert > Surface Operatio > Merge v Bbibepute fBe NOBEPXHOCTU, NOKa3aHHbIE Ha
crneayloLeM pUCyHke.

T

PucyHok 52: CoeauHeHHble [loBepxHOCTU

7. WenkHuTe no B
8. LWenkHuTe no Insert > Thin Protrusion > Use Quilt.
9. lWenkHnTe B Nto6om MecTe NOBEPXHOCTU BbIXIOMNHOM TPYObI, yoeamTech, YTo cTpenka MaTepuana

yKasblBaeT Hapyxy, BBeauTe TonwuHy [0.25], n wenkHuTe no v .
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1.
et

PucyHok 53: Co3gaHue ToHkocTeHHOro BeigaBnueaHus ¢ Ucnonb3oBaHnem J1ockyTHbIX [MoBepxHOCTeN
10. OTkponite EXHAUST_PIPE.ASM.

}\_

PucyHok 54: OTkpbITbi Y3en BoixnonHow TpyObl

gy

11. CoxpaHuTe Mogernb 1 COTPUTE ee 13 OnepaTUBHOWN NamATK.

HAOIMNOJIHUTEJIbHOE YTPAXHEHUE 2: YnpaeneHue Bbipe3amu npu lMomowu
AnemeHmos OnopHou [QuazpaMMbi
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PucyHok 55: PucyHok 3aBepLueHHoro Kynayka

3apgaua 1. Co3gatb BblgaBnmBaHue BpalleHNd B Ka4eCTBE OCHOBaHUA ONnA Kylnadka 1 ncnosib3oBaTtb

OMOpPHYIO AnarpamMmmy ana ynpasneHua BbICOTOW 9NnemMeHTa npoTArMBaHUA Bbipes3a Yepea nepemMeHHble
ceYvyeHund.

CoBer:
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MoxeT BbITb Nerye oTMacLUTabupoBaTb 3Ha4YeHus Y Npu cO34aHUK arneMeHTa agnarpaMmmbl. 3anoMHUTe
MacLUTabHbIV KOSPULIMEHT NPY 3aNUCU YPaBHEHUS.

Pe3ome

B atou rnase Bkl y3Hanu 4to:

. OnemeHT conpaxeHna npoTarmBaHMeEM U aneMeHT NpoTArmBaHnUA 4epes nepemMeHHble ce4eHnsa
Nno3BONAKT CO34aBaTb KOHCTPYKUUK, KOTOPbIE CrNeaykT Mo TpaeKTopun, yﬂpaBﬂﬂeMOIZ
napameTpu4eckun.

* [nsa co3gaHnsa anemeHTa COnpsiKeHUst NpoTarMBaHnemM HeobXo4MMO COMnpsivb HECKOMbKO
nornepeYvHbIX CeYEeHN Mo OTAENbHON TPAEKTOPUN.

« Korga cuctema pereHepupyeT afieMeHT NpPOTArBaHus Yepes nepeMeHHble CeveHns, oHa
aBTOMaTUYECKM pacCUUTLIBAET BHYTPEHHUIA NapameTp, Ha3blBaeMmblit trajpar.

. [na co3gaHunsa anemeHTa npoTArmBaHuMA no cnupanu, otaernbHoe cevyeHne npoTAarmBaeTca no
cnwpaanon TpaeKTopuun, KotTopasa onpenendeTca FIpO(*)VIJ'IeM 1 3Ha4YeHneMm Lara.
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naBa 4

Co3gaHue [NoBepXHOCTEU U DNEMEHTbI

Ctvnsa

B amol anaee Bbl Hay4umech co30amb meepdomesibHYI0 2e0Mempuro nocpedcmeom
ucnosb308aHuUsi Memodoe co3ldaHusi nosepxHocmel u 3sieMeHmos CmuJssi. dmu asieMeHmbl
sensromces 4yacmbio Modynss UhmepakmueHo2o0 KoHcmpyupoeaHusi [ToeepxHocmeli (ISDX).

LUenn

lMocne 3aBepLueHus 3Ton rnasbl Bbl Hay4nTeCh:

MCMNOMb30BaTb MOBEPXHOCTU AN YNYYLLIEHUS KOHCTPYKLMN MOAENMN.
CosgaBaTb NOBEPXHOCTU Y MaHUMYNMPOBaTb NX OTOBPaKeHNEM.
Mcnonb3oBaTb BO3MOXHOCTMK ISDX.

Mcnonb3oBaTb NpUHUMNLI TMOPUAHOTO MOAENMPOBAHMS.
Mcnonb3oBaTb KOMMOHOBKY BUAA C OOHWUM W YETbIPpbMSi OKHaMM.
CospgaBaTb OBYX- U TPEXMEPHbIE KpuBble CBOBOAHON hOpMBbI.

CospaBaTtb NOBEPXHOCTH cBoboaHon (bOprI, NCNoJib3y4d rpaHN4YHblI€ KpUBbIE.

Ponb NMoBepxHocTen npu KoHcTpyuposaHun Moaenu

Hwxxe npuBedeHbl NULLb HECKOMBKO NyTeNn, B KOTOPbIX MOBEPXHOCTU UCMOMb3YIOTCA NPU KOHCTPYMPOBaHUN
mogenu. MoxHo:

onpenendaTtb BCO Moaerb U3 3J1IEMEHTOB I'IOBerHOCTeI7I.
Mcnonb3oBaTtb NOBEPXHOCTN ANA co3aaHnUA reoMeTpun Ha CyLLI,eCTBerLLI,eIZ TBep,EI,OTeJ'IbHOIZ moaenu.

VMcnonb3oBaThb MOBEPXHOCTH, UMW reOMETPUI0, CO3AaHHYI0 Ha MX OCHOBE, ANs NPUBA3KU U CO3aHUA
OpYyron reomeTpuu.

Mcnonb3oBaTb NOBEPXHOCTU, UMM FTEOMETPUID, CO3AaHHYI0 Ha X OCHOBE, A1 NPUBSA3KW AeTanemn B
pexume CHopku.

MmnopTupoBaTth AaHHble B pa3nuyHoin dpopme B Pro/ENGINEER anga cosgaHms noBepXHOCTEN.

lMpeumywiecmea Ucnonb3oeaHusi [loeepxHocmel

VMcnonb3oBaHue I'IOBerHOCTeI7I Npn NpoeKTnpoBaHNn Mogenen uMeeT MHOIo npenmyLlecTB, NO3BONAA
aenartb crnenyioulee:

L]

onpeaensTb KOMMNMEKCHY reomeTputo bonee rubkmm cnocobom.
YBenuuneaTtb CKOPOCTb pereHepaLmu.

npeD,CTaBJ'IFITb mMacTtep-mMmoaenb 6e3 BNusHus MaCC-MHEPLUUNOHHbIX XapakKTEePUCTUK.
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. YMeHbLUaTb KONMYECTBO 3N1IEMEHTOB.

*  YMeHbLUaTb 3arpoOMOXKAEHME KpaHa NyTeM ralleHusi CIoeB.

YnpaBneHue OTo6paxeHunem NoBepxHocTen

Pro/ENGINEER pasnuyaeTt noBepxHOCTM € 6enbiMy 1 CEPLIMU CKPbITEIMU JIMHUAMW TBEPAOTENBHON
reoMeTpum, oTobpaxasi Ux XenTbiM LBETOM, @ UX CUITYSTHbIE KPOMKM - MYPAyPHbIM.

Onuuu NMoBepxHOCTEN

Paboma e Pexume Jemanu

OO6bI4HO, 3NeMeHTbI MOBEPXHOCTEW CO34al0TCS C UCMONb30BaHNEM TeX >Ke OMNUMIA, KOTOpPble UCMONb3YTCH
ANsi co3faHnsa TBEPAOTENbHBIX 3IEMEHTOB - 8 UMEHHO BblAaBnvBaHue, BpalleHne, NpoTaruBaHne,
CONpsHKEHNe, CONpsHKeHNe NPoTArMBaHNEM, NPOTATMBAHMEM Yepes NepeMeHHble CEYEHUs N NPOTArMBaHMEM
no cnuparnbHOW TpaeKkTopuu.

Kpome Toro, MoXHO UCnonb30BaTb HEKOTOPbIE YHMKambHblE (YHKLMOHAIbHbIE BO3MOXXHOCTN NOBEPXHOCTEN
B pexume getanu. 3T10:

. Flat - co3aaeT nnaHapHble rpaHnLbl Ha NOBEPXHOCTU

PucyHok 1: lMnockas NoBepxHOCTb

. By BoundarieS - ncnonb3yet Bbl6paHHbIe KpuBbl€ B OAHOM UJTN HECKOJIbKMX HanpaBleHNAX and
onpeaeneHna BHeEWHUX rpaHnL, NOBEPXHOCTW.

PucyHok 2: lNMosepxHocTb no 'paHnuam

» Offsel — cmellaeT aneMeHT HOBOM NOBEPXHOCTM MO OTHOLLUEHWIO K CYLLIECTBYIOLLEN Ha yKa3aHHOe
paccTosiHue.

PucyHok 3: lMoeepxHocTb co CmelLeHnem
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Omkpbimblie u 3akpbimbie OKOHYaHUs

I'IpM cosgaHun I'IOBerHOCTeVI BblAaBnnBaHuA, BpalleHnd, npoTarmBaHnAa Ui conpsaXXeHna, ecrnm
nonepe4yHoe ce4eHmne nMmeet 3aMKHyTbIIZ KOHTYpP, TO MOXHO MCNOJ1b30BaThb ONuuto Capped Ends ans
aBTOMaTM4eCKOro co3gaHunsa niocKmnx HOBerHOCTeIZ, 3aKpbiBalOLWMNX OKOH4YaHUA 3rieMeHTa.

Cuctema aBTOMaTU4eCKM 0ObEANHSIET OBE MNOCKMEe NOBEPXHOCTU C APYrMMKX NOBEPXHOCTAMU U (bopMleyeT
3aMKHyTbIIZ 0b6beM. OTo nokasaHo Ha cneaywoLliemM pUCyHke.

PucyHok 4: OTkpbITble 1 3akpbiTble OKOHYaHUSA

CnusiHue lNoesepxHocmel

OfMH UK HECKONBbKO 3NIEMEHTOB NMOBEPXHOCTEN MOXHO 00bEANHATL B OTAEMbHYHO JTOCKYTHYIO NOBEPXHOCTh
(surface quilt). O6paTnTe BHMMaHMe Ha HEKOTOPbIE BaXXHbIE MOMEHTBI B 3TOM KOHTEKCTE:

. npu CnnAaHnmn (merge) HOBerHOCTeVI, OHU nornowarT CTapble NOBEPXHOCTU N CTAHOBATCA UX
NOTOMKaMW.

* Bce 0gHOCTOPOHHME KPOMKM, KOTOPbIE CTAHOBATCS ABYXCTOPOHHUMW, N3MEHSIOT CBOW LIBET C
XenToro Ha NyprypHbIn.

. |_|pl/l OTMEeHe CInAHuA CTapble NOBEePXHOCTU BOCCTAaHABIIMBAKOTCA.

o AkH eHIe HEPEDE.'-IEHI-'E PazyneT MpHoLEA
[Jain] [Imbersect] NOEEpPIHOCTE

PucyHok 5: Vicnone3oBaHue CnuaHua CoeamHeHnem n CnuaHua NepecedeHnem

CoszpnaHue TBepaoTeribHbIX AfIeMEHTOB

Ecnu noBepxHOCTb / NOBepXHOCTbL cnusaHusa (merged surface) npocTnpaeTcs 40 UNu 3a rpaHuubl
TBEPAOTENbHOM AeTanu unm, ecriv oHa onpeaensieT 3aMKHYTbI 0ObeM, - ee MOXXHO UCMOMb30BaThb Ans
C03aHus HOBOro TBEPAOTENBHOIO UK "TOHKOCTEHHOrO" anemMeHTa.

MCI'IOﬂb3y9I Ty Xe CaMyr onuuto Use Quilt, moxHo co3paBaTb pa3yinyHble 3J1IEMEHTbI TUMNa BblJaBNUBaHWN,
nas3oB 1IN Bblpe30B.
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CozAaHKe EEPe2a

CozAaH e TOHKOCTEHHOMD B RENHEIHIMA

PucyHok 6: Vicnonb3oaHue NoeepxHocTen ans Co3ganns TBepAoTeNbHbIX ONEMEHTOB

KoHcTpynpoBaHue npu NMNomowm NHTepakTuBHbIX NMoBepxHOCTEN

Mopynb KoHCTpyMpoBaHMs MHTEPaAKTUBHBIX NoBepxHocTen (ISDX) npegnaraeT cnnanH-opueHTUPOBaHHLIN
mMogennep cBoboaHoM hopMbl, KOTOPLIA NO3BONISET CO34aBaTh ABYX- U TPEXMEPHbLIE KPUBbIE Y MOBEPXHOCTU
cBoboaHoN popMbl. ISDX MOXHO MCNonb3oBaTh AN co3AaHNsi MOAENEN NOBEPXHOCTEN cBOOOAHOM hOpMbI,
Kak 4yacTb:

*  KOHLeNnTyanbHOro Au3anHa.
*  TexHW4ecKoro KOHCTPYMPOBaHWS.
*  O6patHoro npotunupoBaHus (Reverse styling).

ISDX nossonset co3gaBaTb aneMeHTol CTUIA (STYLE). Mpu nomowwm anemenTa CTuns, MOXHO Nerko
cosfaBaTb KpuBble cBOGOAHOM hopMbl 1 NOBEPXHOCTU. CneayoLwwnii PUCYHOK UAMIOCTPUPYET HEKOTOPLIE
npuMepbl Moaeneun, co3aaHHbIX C UCMOMb30BaHNEM anemMeHToB CTuns.

PucyHok 7: Mogenu, Co3agaHHble ¢ Vicnonb3oBaHuem 3nemeHtoB CTunsa
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Ucnonb3oBaHue dnemeHTOoB CTUNA

OnemeHT CTUNa MOXET cofepKaTb HECKOMNBbKO KPUBbLIX 1 MOBEPXHOCTEN UMK NOCKYTHLIX NoBepxHocTen. OH
oTobpaxaeTtcs B JEPEBE MOJEJIM kak Style.

B Model Tree | _ O x|

File  Tree |

i B B P RN

----- wfa Protrusion id 235 [
..... .;,;z. Protrusion id 419

------ e Curveid 472

..... &7 HIEEEES J

------ o} Surface id 7BO

@, Surface Menge d a1 =
+| | LIJ

PucyHok 8: OnemeHT CTunsa B epese Mogenu

PucyHok 9: OnemeHT Ctunsa ¢ Heckonbkumn Kpmebimn 1 NoBepxHOCTSMU

OnemeHT CTuns OTKpbIBaeT HOBYH Cpeny moaenupoBaHua ¢ 0OaHO- Uinn LIeTblpeXOKOHHOI‘/'I KOMMOHOBKOM
OKHa.
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PucyHok 10: YeTtbipexokoHHast KomnoHoBka OkHa

Konuenuuu dnemenma Cmuns
Hwxe npuBeaeHbl BaxHble KOHUENuun anemeHTa Ctuns:
. qupreXOKOHHaﬂ KOMMNOHOBKA — No3BONdeT Ha6J'I|0LI,aTb Mozersnb Co BCeX CTOPOH OAHOBPEMEHHO.

* TexHONOrnsa rM6Kon TOUYKM — NO3BONSIET NPUBSA3bIBATL KPUBYHO K APYTMM SrieMeHTaM npu nomoLLu
rmbkor Toukm (soft point), koTopas MOXeT MHTEPAKTUBHO pa3melleHa B TpebyeMom mecTe.

e TepekntoyeHne oTHoweHun Pogutensb / notoMok — CTunb npegnaraeT rmbkyo nepapxuto
co3faBaembIx KpMBbIX U noBepxHocTen. OTHoWweHns PoguTens / NOTOMOK MOXHO M3MEHSATh.

N'MépunaHoe MoaenupoBaHue

BonblUMHCTBO M3genuii ABNSAIOTCS KOMOUHaLWen reoMeTpuyecknx n cBobogHbix hopM. CTunb npegnaraet
YHUKarbHYIO CUTYaLMIo, rAe MOXHO 06beANHATL TPAANLMOHHBIA SNeMeHT Ha OCHOBaHWUU NapameTpUYeckoro
mogenupoaHusa Pro/ENGINEER ¢ npodunupoBaHnem He NOAYMHEHHBIX CBA3SIM MOBEPXHOCTEN CBOOOAHOMN
dopmbl. MoxxHO co3gaBaTh KpuBble cBOBOAHOM (hOPMbI 1 MOBEPXHOCTU, KOTOPblE MOTyT BbiTb NPUBSA3aHbI K
OPYrM reoMeTpu4ecKUM 3rIEMEHTaM.

JTlo6oe n3meHeHne B napaMmeTpuyecKkorn MOAenu pereHepupyeT anemeHT CTuns, no3sonsasd cBo60aHO
KOMOMHUPOBaTb NOBEPXHOCTU CBOOOAHON (DOPMbI HE MOAYMHEHHbIE CBA3SM C reOMETPUYECKMMM
napameTpu4eCcKMMUN NOBEPXHOCTAMM.

Takas YHUKalbHasda CUTyauusa Takke Nno3BoNiAeT BbIMOJIHATL BECb NMPOEKT n3genna Uerimnkom B eanHom cpene
mMmoaenmpoBaHua.

Ucnonb3oBaHue ISDX

ISDX MOXHO ncnone3oBaTth ANs CO34aHMS KPUBBLIX M MOBEPXHOCTEN CBOOOAHOW (DOPMbI, FAe reoMeTpust unm
He onpegeneHa, unu He TpebyeTt GonbLion rnbkocTu. Takke, ISDX MOXHO MCNONb30BaTh, KOraa Ha3HavYeHue
KOHCTPYKLMW 3aBUCUT OT BM3yarbHbIX UK 3CTETUHECKMX KPUTEPUEB.

KoHkpeTHO, ISDX MOXHO Mcnonb30BaTh 4518 CO30aHUSA:
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e [OBYX- U TPEXMEPHBIX KPpMBbIX (MPUBA3AHHbLIX UM CBOOOAHbIX).
e Kpuebix Ha NoBepxHoctn (COS).

¢ XyaoXeCTBEHHbIX Mogernen.

* [loBepxXHOCTEWN CONpsKEeHUs 1 nepexoaa.

» [loBepxHocTel cBo6oaHOW hOpMbl COBMECTHO C NapaMeTpUiYecKMmm NoBEPXHOCTAMU B MOZENsiX
TEXHUYECKOTO KOHCTPYMPOBAHUS.

* [loBepxHOCTAX 06paTHOro NMPOTOTUNMPOBAHWS.

Co3daHue feyx- U TpexmepHbix Kpuebix

MoxHo ncnonb3oBaTe CTUIMb B Ka4ecTBe ABYXMEPHOWN nnn TpexmepHon Cpefbl 3CKn3a Ansa co3gaHus
KPMBbIX, HE MOOYMHEHHbIX CBA3SIM, UIN KPUBbLIX MPUBA3KN. DTN KPUBbIE MOTYT ObITb MPUCOEANHEHBI K
aneMeHTam nogobHO ToYKaM, KPMBLIM UMM KPOMKaM, ¥ MOTYT MCMONb30BaThCA ANs co3gaHua CTuns unm
apyrux anemeHToB Pro/ENGINEER.

PucyHok 11: Onpegenenue Kpuebix B TpexmepHom lNpocTpaHcTee

PucyHok 12: NoepxHocTb ConpsikeHus, MNoctpoeHHas Ha OcHoBe TpexmepHow Kpuson CBoboaHowM
$opmbl
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PucyHok 13: lNMoeepxHocTu, Co3aaHHble n3 TpexmepHbix KpuBbix

Co30aHue Kpuebix Ha lNoeepxHocmu

KpuByto Ha NMoeepxHocTu (COS) MOXHO co3naBaTh, 3CKU3NPYsT €e HEMOCPEACTBEHHO Ha 6a3oBow
NMOBEPXHOCTU MINK, UCTONb3Yys UHCTPYMeHT Drop (MpoeunpoBaHus). CTuUnb NO3BONSET NErko
MaHunynuposaTb unu mogmduumnposaTte COS gna nepegayun HasHaveHus npoekta. COS MOXHO
MCMnonb30oBaTh AN NOCTPOEHMS MOCNEAYIOLLNX NOBEPXHOCTEN Un 0bpesaTb uX.

PucyHok 14: Vicnone3oBaHne COS gnsa ConpshkeHus

Co30daHue XydoxxecmeeHHbix Modenelu

Mo>XHO MCMONb30BaTb UHTYUTUBHBIE KPUBbLIE U MOBEPXHOCTM CBOGOAHOW hopMbl ANS OCMbICIIEHUS U3OENUS.
YHuKanbHas BO3MOXHOCTb 06beANHEHUS NapamMeTpUIecKnX NoBEPXHOCTEN C NOBEPXHOCTAMU CBOGOAHOM
dopMbl AaeT BO3MOXKHOCTb BbIMOMHUTL NPOEKT U3aenusa Ha ogHol nnatdopMe U B eAnHoi 6ase AaHHbIX.
KoHuenTyanusauus B ISDX gaeT OocTyn BHYTPb TEXHUYECKMX KOMMOHEHTOB HENocpeaCTBEHHO B OOHOW U
TOW Xe AeTanu unu cbopke Npu NPOEeKTUPOBaHUKN BHELLIHUX dhopM Tena.

MoxHo Takxe mMogenupoBaTb, NCNOJb3yA |/|306pa>KeH|/|;|, KOTOpbl€ MOryT NPUMEHATbLCA Ha OCHOBE 0a30BbIX
MOBEPXHOCTEN, Kak NMoka3aHo Ha CrieytoLemM PUCYHKE.

(A) (B)
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PucyHok 15: (A) Sckus (B) 3ckus Ha OcHose baszoson NosepxHocTu (C) Mogenb, PazpaboTaHHas ¢
Wcnonb3oBaHnem 3Sckusa

Co30daHue lMoesepxHocmel Ce0600HOU POpMbI

B npouecce KOHCTpyMpOBaHWS N30eNUi MOXET NOTPeboBaTLCS HANOXMTL pasMepbl AN yrpaBrieHns
noBepxHOCTAMU cBOGoaHOM hopMbl. B ISDX MOXHO NpuBA3bIBaTh KPMBLIE U MOBEPXHOCTU CBOOOAHON
dOpMbI K NapaMeTpUYECKUM KPUBBLIM UM NOBEPXHOCTAM, NO3BOMASA TakuM 06pa3om ynpaBnsaTb
NOBEPXHOCTAMU CBOBGOAHOM hOpMbI, MCNONb3Ysl pa3Mepbl.

PucyHok 16: YnpasneHue xygoxectseHHon Mogenbto Npwu MNomowm Pasmepos

Cos0daHue ConpsixeHull u lMepexodoe

CTunb MOXHO UcCnonb3oBaTh AN 6bICTpOFO CO3aHUSA BbICOKOKAYeCTBEHHbIX CMTanHOBbIX COI'Ipﬂ)KGHVIVI B
Lensax noBblWEeHMsS 3CTETUYHOCTU UK rNaakocTn nsgenuin. MoxHo cosfgaBaTb KacaTelfbHble NOBEPXHOCTN
nnn nepexogHble NoBEepXHOCTU C HeﬂpeprBHOVI KpI/IBI/I3HOI7I C UHTEepPaKTUBHbIM KOHTpOJ1IEM Ha
KacaTesibHOCTbIO.
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PucyHok 18: iHTepakTuBHOe N3meHeHne KacatenbHom

UcnonbzoeaHue XydoxecmeeHHbix [ToeepxHocmel npu Pazpabomke Modenel

XypoxecTBeHHble NoOBepxHOCTU (Style Surfaces) MOXXHO KOMOGMHMPOBATE C NAapaMeTPUHECKNMM
NOBEPXHOCTAMMW MPU CO34aHNM NMOBEPXHOCTEN C BbICOKON KPUBU3HOW UM NOBEPXHOCTEN Nepexoaa.

PucyHok 19: MNosepxHocTn Nepexoaa ¢ Beicokon KpuunaHon

O6pamHoe NMpomomunupoeaHue

MoxxHo acpdpekTnBHO 06pabaTbiBaTe UMNOPTUPOBAHHbBIE CKAHUPOBAHHbIE KPUBbIE Y TPUAHTYNSALUMOHHBbIE UMK
NMOBEPXHOCTHbIE AaHHbIE ANsi MOCTPOEHUS XyOO0XKECTBEHHbIX KPUBbIX Y MOBEPXHOCTEN.

PucyHok 20: O6paTHoe lNMpoToTunnpoBaHue
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JTaGopaTtopHbIn MNMpakTUKym

Uenb

B amom npakmukyme, Bbl usy4ume memodbi co3daHusi nogepxHocmeli ¢ UCO/Ib308aHUeM
Pro/SURFACE u ISDX.

MeTon

B YHpa>KHeH|/|v| 1, MNNKOCTPUPYKOTCA 0as3oBble MeTOAbI CO3aaHNs FIOBerHOCTeVI, CnnaHne nx B NIOCKYTHYHO
NOBEPXHOCTb N UCNOJ1Ib30BaHUE UX A4 CO30aHUA TBep,lJ,OTeJ'IbHOIZ reoMmeTpun.

B YnpaxHeHun 2, cozgatotcs noBepxHocTu ¢ onumamu Flat u Boundary.

B YHpax(Heval 3, ¢ nomoubto anemeHTa CTunb cosgaeTcs npocCTad NOBEPXHOCTb NyTEM KOM6I/IHI/IpOBaHI/|F|
(byHKLI,MOHaJ'IbHOCTVI HecBsI3aHHbIX CBOOOAHbIX (bOpM napameTpu4eckoro moaenmnpoBaHus.

MUHCTPYMEHTDI

Tabnuua 1: MNMukTorpammebl NoBepxHocTeln n AnemeHta CTunb

MUKTOrPAMMA OMNNCAHWE

g KapkacHoe oTobpaxeHue

o= CosgaHuvie ornopHON KpMBON

ia_-{ OToGpakeHne OnMopHbIX MNIIOCKOCTEN

YcTaHoBKa akTMBHOW OMNOPHOW NITOCKOCTU
CospgaHve n pegaktupoBaHme KpUBbIX
OTob6paxeHne aMarpamMmmbl KPUBU3HBI
YpaaneHue Bcex TOYeK KPUBU3HbI

n MonHasa pereHepauuns

|i CospaHue NOBEPXHOCTU MO rpaHN4YHbIM KPUBbIM

YINPAXHEHUE 1: Co3daHue Bbipe3oe ¢ Ucnonb3osaHuem lMoeepxHocmel
3apava 1. Hauyatb HOBYIO Mogenb 1 co3gaTb NepBbl ANIEMEHT.
1. Co3gaTtb HOBYIO AeTarnb, HasbiBaeMmyto [surf_cut], ncnonssys wabnoH no ymonyaHuio.

2. Boibepute OnopHbint anemeHT FRONT, wenkHuTe no Insert > Surface > Extrude u cosgante ackus, kak
nokasaHo Ha crnefyLeM PUCYHKE.
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PucyHok 21: Sckus ana BelgaBnmeaHus NoBepxHOCTU

3. Boingute 13 Cpeabl 3ckM3mpoBaHus, BbidoBuTe BUA Default n npoTaHuTe ceyeHne Ha rnyouny,
npubnuantensHo [5.625].

PucyHok 22: CosgaHue Pasmepa nybuHbl
4. ObpatnTe BHMMaHMe, 4YTo nNpu 3Tom meToae cosgaetca OQHOCTOPOHHASA noBepxHocTb (One Side),

KOTOpas UMeeT OTKpbITble OkoHYaHusA (Open Ends). LWenkHuTe no g [ON1S1 NPOBEPKM 3TOMO YTBEPXKAEHUS
(NypnypHbIA 1 XEnTbIn).

3apava 2. lNepeonpenenvTb NOBEPXHOCTb, MCMOb3ys onumn [ByxcTopoHHeN noBepxHocTu (Both Sides) ¢
3akpbITbiMy okoH4YaHuaAMK (Capped Ends).

1. Bbibepute NoBEPXHOCTb, U LLENKHUTE MO % > Redefine.

2. WenkHuTe no atpubytam u ykaxute Both Sides 1 Capped EndS. 3atewm, wenkHuTe YeTbipe pasa no

% . ObpaTtnTte BHMMaHWe, YTO co3aaHa 'nonas’ nosepxHocTb (MypnypHas).

PucyHok 23: lNMepeonpepeneHne 3akpbiTbix OKOHYaHUN
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3apaua 3. Co3gartb TBEpaoe TeNo M3 CyLLEeCTBYOLLIEN NMOBEPXHOCTMU.

1. WenkHuTe no Insert > Protrusion > Use Quilt, BbiGepnTe NoBepXHOCTb M WWENKHUTE MO % . ObpaTtuTe
BHUMaHWe, YTo Mofenb Tenepb TBepaoTenbHas (benas).
3apaua 4. Co3gaTb NepByto U3 ABYX NOBEPXHOCTEWN, KOTOPbIE NO3XKE ONPEAENnsT BbIpes.

1. WenkHute no Insert > Surface > Revolve u ncnonssynte onuum Both Sides 1 Open EndS.

2. Boibepute OnopHebiii anemeHT RIGHT B kadecTBe aCKM3HOM NNOCKOCTH, WwenkHuTe no Okay u BeibepuTe
OnopHbit anemeHT TOP B kayecTBe npusssku Top.

3. Cospaiite ackM3 (MoKasaHHbIA Ha CneayoLweM pucyHke), ncnonb3yst CnnavH ¢ o0LLMM KONTMYECTBOM NATb
Tovek. ObpaTnTe BHMMaHWE Ha MCNonb3oBaHne 0b6pasmMepeHHON KOHCTPYKTUBHOWM NUHUN. YKaxuTe
rOPM30OHTAsIbHYIO OCEBYIO JIMHMIO B KAYECTBE OCU BpaLLEeHus.

PucyHok 24: Co3gaHue 3ckusa

4. 3aKOH4YMTE 3CKM3 U BbIMOSTHNTE BpaLLeHne noBepxHocTh Ha 180°.

PucyHok 25: Ockus Nocne BpaweHus lNMosepxHocTn
3apayva 5. Co3gatb BTOpPYHO U3 ABYX NMOBEPXHOCTEN, KOTOPLIE NO3KE ONPeaensaT BbIpes.
1. WenkHute no Insert > Surface > Extrude. Ncnonbayiite onuun One Sides 1 Open EndS.

2. Bbibepute OnopHbivi anemeHT TOP B KayecTBe 3CKM3HOM NNOCKOCTH, wenkHute no Okay > Bottom, n
BblGepuTe onopHyto nnockocTs FRONT.

3. Hapwucywte annunc, nokasaHHbIV Ha crnegyoLwem PUCYHKe.

CoBer: VlCl'IOJ'Ib3yl7ITe ABe OoCeBbl€ JTMHUN N YETbIPE 3CKN3HbLIX TOYKWN.
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PucyHok 26: Co3gaHue 3cknsa ¢ [AByms OceBbiMu JIMHUSAMU 1 HYeTbIpbMs 9CKU3HBbIMKU TOoYkaMu
4. 3aBepLUMTE 3CKM3 U UCMONb3YNTE OCHOBaHWe Groka B kadecTse rmnyouHel Up to Surface.

PucyHok 27: Vicnone3oBaHne OcHoBaHust brioka B Kadectse ny6unbl "[o MNoBepxHocTyn"
3apava 6. Co3gartb CrniMsiHME NOBEPXHOCTEN U BbIpes.
1. Wenknute no Insert > Surface Operation > Merg€, n BbibepnTe gBa aneMeHTa NOBEPXHOCTEN.

2. MpocmoTpuTe pasnuyHble onumn Quilt Side 4o nony4YeHnss ceTkn, NokazaHHOM Ha CNeayOLWEM PUCYHKE.

PucyHok 28: Tpebyemasn Onumsa Quilt Side

3. 3aBepLunTe aNeMeHT cnusaHua 1 WwenkHuTe no Insert > Cut > Use Quilt.

4. Bbl6epVITe NOBEPXHOCTb N YKaXXUTE CTOPOHY yaarieHnAa matepuana anda nonyvyeHud noka3aHHOro Bbipesa.
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PucyHok 29: SnemeHT Bbipesa

3apaya 7. [J06aBMTb OKOHYATENbHBLIE CKPYIIIEHUS K MOAENMW.

1. Ncnoneayinte ‘/;kh n <SHIFT> ans BbiGopa 060MX KPOMOK, MOKa3aHHbLIX Ha CNeayloLWeM pUcyHke. 3aTem,
CKpYrnuTe KpOMKK, Kak MoKasaHo.

PucyHok 30: CkpyrneHme Kpomok Bripesa

2. [HeobsizamernbHO] Yoanute nocnegHue Tpu anemexTa B [lepese Mogenwu. MNepeonpenenute rnyouHy
BTOpOW nosepxHoctn Ha Up To Surface 1, npu nomowm Query Select, BoibepuTe BCio NepBYO MOBEPXHOCTb.
3arem, NOBTOPHO BbIMOSIHUTE CNNSAHME, BbIpE3 1 CKpyrneHus. Yem otnnyaetca cnusaHmne?

YIPAXXHEHMUE 2: Co30aHue lMosepxHocmeli no paHuuam

3apayva 1. OTKpbITb MOZENb, COAEPKaLLYHO KPUBbIE U CO34aTb NEPBYH NOBEPXHOCTb.
1. Otkponte SURF_CRV.PRT un ckpoute cron MISC_DTM.
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PucyHok 31: Mogens NMocne lMoraweHns Cnos
2. Wenknute no Insert > Surface > Flat n BoiGepute DTM3 B kayecTBe 3CKU3HOW NMOBEPXHOCTH.
3. WenkHnuTte no Okay > Right v BeiGepute DTM4 B kayecTBe NOCKOCTU NPUBSA3KN.

4. BbiGepuTe TOMbKO KOHLLbI KPUBOW B KAYECTBE NMPUBS3KM 1 HAPUCYIATE SCKM3, Kak NMOKa3aHOo Ha CreayroLlem
pVICYHKe.

|'II 1|

-

H

PucyHok 32: OckusHble Kpusble

5. 3aBepLIJVITe 9CKN3 N 3NTIEMEHT.

PucyHok 33: 3aBepLueHHbINn Sckns

3apava 2. Co3gatb criefyroLLyto NOBEPXHOCTb, MCMONb3ys ['paHuLbl.

1. Wenknute no Insert > Surface > From Boundaries > Blended > Don€. 3aTtem, BoibepuTe KpuByto,
noKasaHHyIo Ha crieytoLLeM PUCYHKE.
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PucyHok 34: Bribop Kpuson

2. WenkHuTte no Chain v BbIOepuTe KPOMKY, NOKA3aHHYIO HA CrieayloLeM PUCYHKE.

| A

PucyHok 35: Beibop Kpomku

3. WenkHuTte no Done Sel > Done > Done Curves > OK.

PucyHok 36: lNMoeepxHocTb, Co3gaHHasi ¢ Ncnonb3oBaHnem MpaHuy,

3apava 3. Co3gartb ONOpHbIE KPUBBIE 41151 UCNONb30BaHMSA B KAYECTBE rpaHunL, B CreayoLwen NoBEPXHOCTH.

e .
1. WenkHute no | > Thru Points > % . 3aTewm, BbIOEpUTE ABE BEPLUNHBLI CrIpaBa Ha NeBo, Kak NokaszaHo
Ha crneayloLeM pUCYHKe.

i

5 &

PucyHok 37: Beibop [1Byx BeplimH

2. WenkHute no Done > Tangency > End 1 BbiGepuTe NOKa3aHHYo KPOMKY.
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PucyHok 38: Beibop Kpomku

3. WenkHnTte no Okay > % > % > OK.

PucyHok 39: CosgaHue Kpuson

4. [NoBTOpUTE BbILLIEYNOMSIHYTbIN NPOLIECC ANS CO34aHUs APYron KpUBOWN.

PucyHok 40: Co3gaHue Btopoin Kpusow
3apayva 4. Co3gaTb NOBEPXHOCTb C HECKOMBbKMMM rpaHnLamMm.
1. WenkHute no Insert > Surface > From Boundaries > Blended > Done€.

2. WenkHute no Chain v npn nomowu Query Select BoibepnTe KPOMKY MOBEPXHOCTU (HE KPMBYHO) Kak
rokasaHo Ha CINeayloLEM PUCYHKE.

S —
— —_

PucyHok 41: Beibop Kpomku MNoBepxHocTu

3. WenkHnTte no Done Sel > Done > Curve 1 BbIbepuTe KpYBYO, NOKA3aHHYIO HA CrieayoLEM PUCYHKE.
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PucyHok 42: Beibop Kpueon

4. lWenknute no Second Dil n BeibepuTe ABe KpMBbIE, MOKAa3aHHbIE HAa CNEOYOLLEM PUCYHKE.

PucyHok 43: Beibop [1Byx KpuBbix anst Broporo HanpaeneHus
5. WenkHute no Done Curves > OK.

3apava 5. Cgenatb rpaHuygy, KacaTenbHON K NOBEPXHOCTW.

1. BbibepuTe BTOpYIO KpMByto B [lepeBe Moaenu u % > Hide.

2. OBbpaTtuTe BHMMaHue, YTo rpaHuLa He KacaTernbHa K MOBEPXHOCTMU.

PucyHok 44: lNoacseyeHHas paHuua

3. BbibepuTe nocnegHow NoBepXHOCTb U % > Redefine.

4. Wenknute no Bndry Conds > Boundary #1 > Tangent > Done > OK.

5. WenkHuTe no % > % Ons 3aBepLueHns anemeHTa. ObpatuTe BHUMaHue, YTO rpaHuua Tenepb
KacaTenbHa.
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PucyHok 45: KacaTtenbHas MpaHuua, Popmupytoiias Mapgkyto NoBepxHOCTb
3apaya 6. O6bLeaNHUTL 3TN TPU MOBEPXHOCTW.

1. WenkHute no Insert > Surface Operation > Merge v BbiGepnTe NOBEPXHOCTU, MOKa3aHHbIE Ha
cneayloLeM pUcyHke.

PucyHok 46: CnnsiHme NoeepxHocTen

2. 3aBepLIJVITe 3NeMeHT U NOBTOpUTE And cnegyrumx I'IOBGpXHOCTGVI.

PucyHok 47: CninsHue Cnegaytowmx NoBepxHocTen

3. Vicnonbaynte onuuio Round Edges Ha ocTasLuencs TBepAoTenbLHOM KpoMke. NpoTaHuTe paaumyc.
Beegute [5.0].

PucyHok 48: CkpyrneHne Kpomku
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3apaua 7. Co3fnaTb CKpyrieHns B BepluvHe 1 caenaTb Mofernb TBepAoTeNbHON.

1. WenknuTte no Insert > Surface Trim > Vertex Round. BuiGepuTe Bce YeThbipe BHELLHUX Yriia NOCKYTHOM
NMOBEPXHOCTU M BBeAMTE 3HayeHue [2.0].

2. Ckponte crion ALL_CURVES.

PucyHok 49: Co3gaHue CkpyrneHuii B BepumHax
3. Wenknute no Insert > Solid > Thin Protrusion > Use Quilt n BbiGepute nockyTHY0 NOBEPXHOCTb.

4. BeeguTte 3HadeHue [0.50] 1 3aBepLUNTE SNEMEHT.

PucyHok 50: 3aBepLueHHbI OnemeHT JlockyTHom MoBepxHOCTH

5. COXpaHVITe MOJ€eNb N COTPUTE €€ U3 NaMATH.

YIIPAXXHEHWE 3: N3yyeHue Unmepgbetica CTUJIA
3a.qaqa 1. HOSKCﬂepMMeHTMDOBaTb C CylweCTByHOLWNM 3NTIEMEHTOM Ctuns.
1. YctaHoBuTe paboumn katanor B ISDX.

2. Otkpovite PALM.PRT.
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PucyHok 51: VicxogHas Mogenb
O6paTtuTe BHUMaHue:

«LCD akpaH» dhakTnyeckn SBnseTca n3odbpaxeHnem *.jpg, HanoxeHHsIM Ha Mofenb Pro/E B Buae TeKCTypbl.

3. B OepeBe moagenu, wenkHute no STYLE id 89 u wenkHute no % > Redefine.

4. ObpaTtnTe BHMMaHue Ha pabouyto cpeny Ctuns u, 0CO6EHHO, Ha HOBbIE UHCTPYMEHTLI, MOSBUBLUMECS B
UHTepdence, Kak NOKa3aHO Ha CrieayoLEeM PUCYHKE.

gl S W Giedes Hibi
R LT

o
=

PucyHok 52: NHcTpymeHTanbHble Mento Ctuns

5. CeTka, oTobpaxaemas Ha nnockocTu TOP, ykasbiBaeT, 4To Top ycTaHOBIEHA B Ka4eCTBE akTUBHOM
NOCKOCTM.

6. WenkHute no View > Active Plane Orientation. lMnockocte TOP ycTaHaBnnsaeTcst napannensHO 3KpaHy.

7. B okHe, WwenkHuTe no % > Default Orientation.
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3apava 2. VIaMeHnTb pacrnosioXeHne OKOH.
1. WenkHnte no View > Show All.

2. WenkHute no Styling > Set Active Plane. BbibepuTe nnockoctb Oblique 13 [lepeBa mogenw.

3. B BepxHeM fieBOM OKHE L ENKHUTE No % > Active Plane Orientation B BbinagatoLiem meHto.
4. BbINnonHuTe BpaLleHne Mogenu B fitoOOM OKHe.

5. WenkHuTte no View > Default Orientation ans BocctaHoBNeHMst N3obpaxxeHnst BO BCeX OKHaXx.

6. LLlenkHuTte B ntobom okHe, 3aTem % > Show All.

7. BoccTaHoBMTE akTMBHYIO NNOCKOCTb. M0 wenyky npaBomn KHomku Mbiwn Beibepute Set Active Plane u
BblOepuTe nnockoctb TOP.

8. Haxxmute <CNTRL> + <D> gnsi BOCCTaHOBNEHWS OPUEHTaLUN MO YMOMYaHUIO.

3apaya 3. [No3HakombTeCh € NpeaycTaHoBkamu CTuns.

¥
1. WenkHnte no EE " L4
2. WenkHuTe no Utilities > Styling Preferences.

3. MIameHuTe war cetkun. B obnacTtu ceTkn ananorosoro okHa eeBeaute [15] n Haxxmnute <ENTER> .

PucyHok 53: MiameHeHue LWara CeTkun
4. B obnactu Display ananorosoro okHa STYLING PREFERENCES, cHumute nepekntodatens Grid.

5. B obnactu Surface Mesh, nepemectute nonsyHok quality HanpaBo, 4ToObl ceTka cTana 6onee NNOTHOMN.

6. LLenkHute no [Bakpackal.

7. B obnactu surface mesh, wenkHute no On gnsa oTobpaxeHUs CEeTKM Ha 3aKpalLleHHOW Modenu.
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PucyHok 54: Oto6paxeHune CeTkn Ha 3akpalueHHo Mogenu
8. OTobpasnte mogenb 6e3 kpmeon n cetku. LLenkHute no View > Shade.

9. 3akpowite guanorosoe okHo STYLING PREFERENCES.

10. WenkHnte no [: [Mepepucosatb].
3apava 4. lNo3HakombTECH C NpoLeaypow Beibopa.

1. |.|.||eJ'IKHI/ITe BO3ne Ha60pa KPUBbIX, KaK NOKa3aHO Ha crneayuiemM pucyHke.

i

LA kHKMT & s qece
ANA ELIGOpa KEMETH

[ e ——

PucyHok 55: Buibop Kpuson 13 Mpynnel

2. WenkHuTe no % > Next ons nepebopa komaHz B BbiNagatoLwemM MEHHO.
3. Boibepute 06bekTbl M3 Habopa. LenkHute npaBow kHonkon meiwn no Show Sel Bin. B gnanoroBom okHe
SELECTION, wenkHuTe no Style: (1) Curve:CF-116.

4. 3aBepumTe anemeHT CTung, LWenkH1TE no

5. 3akpownTte mogens.

YINPAXXHEHMUE 4: Co3daHue lMoeepxHocmu Cmunsi

3apava 1. Hauatb HOBbIN anemeHT CTuna gns Tena npoXxekropa.
1. Otkponte FLASHLIGHT.PRT B katanore ISDX.
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PucyHok 56: NcxogHas Mogenb

2. Wenknute no Insert > Style.

3. Ecnun Heobxognmo, wenkHute no View > Show All ons Bo3BpaTta K O4HOOKOHHOMY BUAY.

4. WenkHnte no 1 [YcTaHOBKa akTMBHOW OMOPHONM NrocKoCcTM] B GOKOBOM MEHIO U, 3aTeM, BblbepuTe
onopHyto nnockoctb FRONT.

."‘-5 .
HIGHT

PucyHok 57: YcraHoBka Nnockoctu FRONT B KauectBe AkTrBHOM OnopHon lNMnockoctu
3apaua 2. Co3aaTtb KpMBYIO 1 yNyylWnTb ee opmy.

o L
1. Cospawite nnockyto kpusyto. LLlenkHnte no [CospaHue u pegaktupoBaHue kpmbix] > New > Planar,
3aTeM LUeNnKHUTE Ha aKTMBHOW NIOCKOCTU B MECTaX, Kak NokasaHo B CneaytoLLeM pucyHke.

*. ""1-. \III'-. \\
R s ———
A YA

PucyHok 58: Kpusas

il=}

2. WenkHuTe no B, > FRONT.

3. WenkHute no =% > Edit > < [OTobpaxkeHne Ouarpammbl KpuBraHbl]

4. WlenkHnte no TpebyemMbiM TOYKaM KPUBOWM M pacTawute Ans NonyvyeHnss PopMbl KpUBOW, NPUBNM3NTENBHO
COOTBETCTBYIOLLEN NOKa3aHHOM Ha cneayrowem pucyHke. Kpmeas gomkHa ObiTb pacrnonoXeHa Bbllle
Oatapen.
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PucyHok 59: PegaktupoBaHue n Hactponka Kpuson
5. WenkHute no OK ans 3aBeplueHMs CO30aHUSA KPUBOM.

3apaua 3. Co3gaTtb OPYryto KPUBYHO Ha HUXKHEW CTOPOHE.

L 18
1. WenkHnte no > New > Planar, 3atem wenkHute B MecTax Ha nnockoct FRONT, kak nokasaHo Ha
crneayoLLEeM PUCYHKe.

e

e

=

IR o amm s o vy |

PucyHok 60: CosgaHue HuxHen Kpuson

2. Ynyywunte oopmMy KpUBORN, UCMONb3YS TE XXe METOAbI, YTO U ANA NpeablayLlen KpUBoW, YTOObl OHa
NpubnM3NTENBHO COOTBETCTBOBANa NpeabIgyLLEMY PUCYHKY.

3. WenkHnte no OK.

3apava 4. Co3gatb NepBYO NONEPEYHYIO KPUBYIO U yNYYLLNTE ee hopMy.

HE &

1. WenkHnte no > DEFAULT. 3aTtem wenkHute no
£

[CTepeTb BCe TOUKM KPMBU3HbI] U BbIKIOYMTE

L S
2. WenkHnTe no > New > Free. Haxxmute n, yoepxumsasa <ALT> , WienkHUTE NO BEPXHEN KPUBOW, 3aTEM
LLeSIKHUTE MO HWKHEW KPMBOW B MeCTaxX, MOKa3aHHbIX Ha CreayoLlem pucyHke.

PucyHok 61: 3agHaa Yacte MNpoxekTopa
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3. WenkHnTte no Add, 3aTtem LenkHUTE B CriefQyroLmx AByX MecTax ansa Ao0aBneHnsa To4eK, Kak NokasaHo Ha
cnefyoLLEeM pUCyHKe.

PucyHok 62: [lo6aBneHHble TouYkM

4. Wenknute no Edit. Yaepxneasa <SHIFT> , wenkHWTe 1 npoTawimTe TOYKM NPUBNN3nTEnbLHO, Kak MoKasaHo
Ha cneayloLweM pucyHke.

PucyHok 63: Co3gaHue Kpuson, MNMytem MaHunynaumi Tovkamu
3apaua 5. Caoenatb KpuByto, nepnenankynspHon nnockoctn FRONT.

1. BbibepuTe BEpPXHIO KOHEYHYHO TOYKY HOBOW kpuBoW. LLlenkHute no Tangent, namennte ee tun Ha Normal
n Bblbepute nnockocts FRONT.

IFEGMTH —
Yoo AL hN TR
LY RN
A==

PucyHok 64: Co3naHue KacatensHom k Nnockoctn FRONT
2. MNoBTOpPUTE BLILLIEYNOMSAHYTYIO NpoLeaypy AN HKHErO KOHLA 3TOM XXe KPUBOW.

3apava 6. YnyywmTtb dopMy KpMBOM.
he
1. WenkHute no == > RIGHT.

2. |.|.||eJ'IKHl/ITe no N N3AMeHuTe cbopmy, ynpaenaa MeCTonosIOXEeHNAMU TOYEK U ANMMHaMUN KacaTellbHbIX.

- =

3
(S

l.uL i

"'-i'r"i
Y __l_,l.—
™ L

e
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I
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PucyHok 65: MlameHeHue ®opmebl, Ynpasnas Toykamu
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3. WenkHuTe no OK.

3apava 7. Co3gartb gpyryto MONepeYHyo KpUBYHO B BUAE MITOCKON KPUBOW.

@B ”

1. WenkHute no == > Default. 3aTem wenkHuTe No n Bblbepute nnockoctb RIGHT.

L I8
2. UWenkHute no > New > Planar. 3atem wenkHute no Planar ans oTKpbITMs BbiNagaroLwero MeHHO.
BeeguTte [-75.0] B TekcToBoM none Offset.

3. WenkHuTe no Styling > Snap Ang BKNIOYEHUSA NPUBA3KU.

4. |.|.||eJ'IKHI/ITe no BerHeIZ KpI/IBOI7I, WeNKHUTe no cnegyvwmm AByM TOYKaM, B MeCTaX, NOKa3aHHbIX Ha
aKTUBHOW NNOCKOCTU; 3aTEM LLENKHUTE MO HMXKHEN KpI/IBOI7I.

PucyHok 66: Co3gaHue Jlnueson Yactu NMpoxekTopa
5. WenkHuTte no Styling > Snap ans BbIKMOYEHUS NPUBSI3KN.

3apgava 8. HanoxunTtb 3aBUCMMOCTU Ha KacaTernbHble B KOHEYHbIX TOYKaX.

1. WenkHute no Edit. LLlenkHMTe No KOHEYHOM TOYKE U % B MeHto Tangent, Bbibepute Normal B MeHi0
ObICTpoOro BbI3oBa U BbiboepuTe nrnockocte FRONT.

RE
2. Wenkuute no - 7| > RIGHT.

3. UameHuTe hopmMy KPUBOW, Kak NOKa3aHO Ha CneaytoLeM pUCyHKe.

[
A =
fr b - g
._'_I' —

| |F..|.I' - .

PucyHok 67: lameHeHue ®opmebl, Ynpasnas Toykamu

4. B apnanorosom okHe CURVE, wenkHute no OK.

5. PereHepupyinte mogens, Lwenkas no n [PereHepupoBatb BCce] npyu HEOBXOAMMOCTH.

3apayva 9. Co3gaTb NOBEPXHOCTL NO KpuBbIM CTUNS.

1. WenkHuTe no L [Co3paHue NoBepXHOCTM MO rPaHUYHBIM KPMBbLIM] 1 BbiIbepuTe YeTblpe CO3AaHHbIX
KpuBbIX CTUNS, KaK NOKa3aHo Ha CriedytoLemM PUCYHKe.
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PucyHok 68: Bbibop MpaHnyHbIX KpuBbix

2. lWenkHnTe no OK.

3. U.leJ'IKHI/ITe no Ana 3akpackun moagenu.

-

{

PucyHok 69: Nepeonpeaenntb MECTOMNOMOXEHNE CMELLEHHOW MITOCKOCTMU.

1. Bbl6epMTe NJIOCKYH NnonepeYyHyr KpMBYHo, KakK NoKasaHo.

PucyHok 70: Beibop MNnockon MonepeyHon Kpneon

2. UlenkHuTte no % > Definition.

3. WenkHuTte no Planar gns pacnaxusanus nons, eBegute [- 90], Haxmute <ENTER> n wenkHute no OK.

4. WenkHuTte no u Ans pereHepauun anemeHta Ctuns.

PucyHok 71: PereHepupoBaHHbIi OnemeHT Ctuns

3apava 11. Co3gaTb KpMBble Y MOBEPXHOCTU PYYKU.

AB
. ernkKHuTe no ! N Bbl epuTe ono Hblﬁ NemMeHT , 3aTemM U.leﬂKHl/lTe no - ront.
1 6 FRONT B > Front

L IS -
2. lWenkHnTe no > New > Planar n co3garite ABe KpuBbI€, Kak MOKa3aHO Ha CrneayLLeM puCcyHke.
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PucyHok 72: Co3gaHue [Byx [ononHnTenbHbIX KpnBbIxX

3. WenkHuTe no . > New > Free v co3garite nepBylo nonepeyHyo KpUBYHO, Kak NokasaHo Ha crneayoLem
pucyHke. Ncnonb3synTte <Alt> ana npuBSA3sKU K CyLLECTBYOLLMM KPUBLIM.

PucyHok 73: CosgaHne CobogHow Kpuson

4. WenkHute no Add un BbIGepuTe MecTo ANns cpegHeln TOYKK, Kak NoKasaHo.

PucyHok 74: Bei6op MecTtononoxeHust CpegHen Touku

5. WenkHute no Edit n ucnonbsyite <SHIFT>, ana npotackmBaHus TOYKM NEPNEHAMKYNSPHO NIIOCKOCTU
FRONT. CdopmupyiiTe KpUBYHO, Kak NOKA3aHO Ha CrieayloLemM PUCYHKE.
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PucyHok 75: CdopmmposaHHas Kprsas

6. Vicnonb3ys Te e MeToAbl, CO34anTe HOBYIO KPMBYIO C POPMOI, NOKa3aHHOW Ha CneayoLLeM pucyHke.

\

PucyHok 76: Co3gaHue n dopmmposaHue Btopown Kpuoi

7. WenkHute no OK ansa 3akpbitusa guanorosoro okHa CURVE.

8. lWenkHute no ﬂ BblIbepuTe YeTbIpe KpuBble, hopMUpytoLLME pyyKy 1 wernkHuTe no OK.

9. WenkHnTe no =¥ ona sakpacku Modenu.

PucyHok 77: Co3gaHue NoeepxHocTu no Yetbipem Kpuebim CTuns
10. WenkHuTe no Insert > Surface Operation > Merge.
11. BoibepuTe NOBEPXHOCTb PYy4KW, 3aTEM NOBEPXHOCTbL Tena.

12. Bkntounte ceTky anga Quilt Sides, kak nokasaHo Ha cnegyloLeM pUCyHKe.
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PucyHok 78: CtopoHsbl JlockyTHom MoBepxHOCTH

13. WenkHnTe no v

14. WenkHuTe no Feature > Mirror Geom un BbiGepuTe nnockocts FRONT.

PucyHok 79: 3epkanbHo OTobpaxeHHasi FeomeTpus

15. Wenknute no Insert > Surface Operation > Merge, BbiGepyTe NEBYIO 1 NPaByto NOMOBUHLI TEMNA
NPOXEKTopa U LLENKHUTE MO ‘\’

16. BoibepuTe KpOMKY, NOKa3aHHYI0 HUXKE U LLESNKHUTE Mo % > Round Edges.

PucyHok 80: CkpyrneHue Kpomok

17. BBegute 3HaveHue paguyca [5.0].
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18. NoBTOpUTE ANS APYron CTOPOHBI PYYKU.

PucyHok 81: CkpyrneHHblie 'paHu
19. WenkHute no Insert > Thin Protrusion > Use Quilt n BbiGepute NockyTHyt0 NOBEPXHOCTb.

20. WenkHuTe no ctpenke Material Side, 4tobbl fo6aBuTL MaTtepuan INSIDE (BHyTpb) noBepXHOCTH.

21. Beeaute 3HayeHune TonwuHel [2.0] 1 WenkHuTe no \.’ (MoxHo fo6aBuTb KpuBble CTUNS K CINOKO U
CKpbITb €ro)

PucyHok 82: 3aBepLueHHasa Mogenb

22. CoxpaHuTe 1 3akpowriTe Moaerb.

Pe3iome

B aton rnase, Bbl y3Hanu yto:
e MpKW CO30aHUN MOAENN MOTYT ObiTb MCMOMBL30BaHbI MOBEPXHOCTH.

* [loBepxHOCTU MOryT 6bITb 06bEAMHEHBI B hOpME NOCKYTHBIX NoBEepxHOCcTen (quilts) no koTopbim
MOXET ObITb CO34aHa TBepAoTENbHAsA reoMeTpus ¢ ucnonb3oBaHnem onumi Use Quilt n Patch.

* ISDX uHTerpmpyet noBepxHoCcTV cBO6OAHON hOPMbI U MapaMeTpuyeckme Modenu Ans yeuneHus
cywecTBytoLmx BoamoxxHocTer Pro/ENGINEER B yactv noctpoeHum noBepxHocTe, N03BoNss
cosgaBaTb Takue opMbl U3AENUIA, KOTOPbIE TPEOYIOT IMBKNX NOBEPXHOCTEMN.

. CTtunb no3BonsieT co3gaBaTb reomMeTpuio, ncnosfb3yda ogHO- NI MHOFOOKOHHYKO KOMIMOHOBKY.
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e [lpu cospgaHum anemeHTa CTunb gobasnsetcsa HoBoe MeHo Styling n NosBNAeTCa MHOXECTBO HOBbIX
KoMaHz,.

*  KpuBble MOryT GbITb CO3A4aHbl B BUAE TPEXMEPHbLIX UMW MITOCKMUX KPUBBIX.

. [na co3gaHus Xyﬂ,O)KeCTBeHHOIZ NOBEPXHOCTH HeobxoauMo UMeTb YeTblpe conpukacarLnXxca
FPAHNYHbIX KPpUBbIX.

»  [1ns nsmeHeHns hopmbl MOBEPXHOCTM criegyeT MaHUMyNMpoBaTh (POPMON rPaHNYHbIX KPUBbIX.
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