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BBEJEHUE

CoBpeMEHHBII PBIHOK MPOrPAaMMHOIO OOECTeueHus: mpejaraeT
MHO3KECTBO YHUBEPCAIbHBIX CUCTEM
aBTOMATHU3HPOBAHHOTO MPOEKTUPOBAHUSA, OOIAAIOUIUX MOIIHBIMU
cpeactBamu  3D-mozenupoBaHus, W TO3BOJSIOMUX 3HAYUTEIHHO
MOBBICUTH 3PPEKTUBHOCTh PabOThl KOHCTPYKTOPOB M TEXHOJIOIOBB
CaMbIX Pa3IMYHBIX c(hepax MPOEKTUPOBAHUS U IPOU3BOJICTBA.
Opnoit u3 Hambosee BOCTPEOOBAHHBIX CUCTEM IMOJOOHOrO Kiacca
sBisietcs Siemens NX, mpejacraBistonuii co00i HHTEPAKTUBHYIO
CUCTEMY aBTOMATHU3alMU NPOECKTUPOBAHUS, pacueTa U U3rOTOBICHUS
U3JIeINHM, NpeJHA3HAYEHHYIO0 JJIs MHCIIOJIb30BaHMUSI B Pa3IUYHbIX
OTpacysAX MPOMBIIIJIEHHOCTH.
NX oOTHOCHTCS K TaK Ha3bIBa€MbIM CHCTEMaM BBICOKOTO YpPOBHS
aBTOMATHU3UPOBAHHOTO IPOEKTUPOBaHUS M 00JafaeT IHUPOKUM
HabopoM MHCTPYMEHTAJIbHBIX CPEJICTB. NX IITUPOKO
pacnpocTpaHeHa BO BCEM MHPE M HCIIOJIb3YeTCs i pa3paboTKu
MPOAYKLIHMH BEAYIIUMH MUPOBBIMHU IPOU3BOAUTEISIMU, TaKUMH KaK
Daimler, Bosh, Boeing, NASA Jet Propulsion Laboratory,
«OKb um. Cyxoro», «I'KHIIL] um. XpynuueBa», [IIAO «KAMA3»u
np. OcHoBHasl 3ajaya CUCTEMbl B KOHEYHOM HUTOT€ COCTOUT B
COKpAllleHMH CTOMMOCTH CO3JaHUs M3JEIHsl, VYIYUIIEHHUH €ro
KauyecTBa M COKPAIIEHUU CPOKOB BbIX0/1a HA PHIHOK.
Jlnst 0003HauEHMs CHCTEM ATOT0 Kjlacca UCHoJb3yeTcsiabopeBrarypa
CAD/CAM/CAE  (Computer-Aided Design, Computer-Aided
Manufacturing, Computer-aided Engineering), uTo IOCIOBHO
nepesoautcs kKak «lIpoextupoBanue c¢ [lomompro Kommberorepay,
«H3rorosnenue ¢ ITomonipro Kommerorepay,
«KoMmbroTepHasi mojjiep’Kka HH)KEHEPHBIX pacdyeToB». B pycckom
A3bIKEe U1 O0O3HAYEHHs BBINICTIEPEUNCICHHBIX Pa3HOBUIHOCTEH
MpOrpaMm HACTIOJIB3YETCS TEPMUH CAIIP (cuctemsl
aBTOMATHU3HPOBAHHOTO MPOESKTUPOBAHUS).
[Moxcucrema CAD mpenHasHadeHa JiIs aBTOMATHU3AIMKA MTPOSKTHBIX,
KOHCTPYKTOPCKUX M UYEPTEXHbIX paboT M pa3pabOTKU MPOEKTHO-
KOHCTPYKTOPCKOM TOKyMEHTanuu (MOJETUpPOBaHUE JeTajled |
cOOpOK, CO3/JaHNE YEePTEkKEH, aHAIN3, ONITUMH3ALHS
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koHCTpykuu u T.1.). Cucrema NX CAD mno3BoisieT BBIIOJHUTH
MOJIETIMPOBAaHUE JIeTalel U COOpPOK W3Aenus, MPOBECTH aHAIU3
MEPECeYeHU U Pacy€T Macchl, MOATOTOBUTH 2D-TOKyMEHTauuo -
geprexu win 3D-gokyMenTanuio ¢ ucnoibzoBanueM PMI (pa3mepst
W a”HHOTamMM HaHocsATcs Ha 3D-momens). € moOMOIIBIO
WHCTPYMEHTApUsi  NPWIOKEHUN  MOAEIUPOBAHUA  JETAIEd U
COOpPOYHBIX E€IUHMII, T[O0Jb30BATENIb MOXET CO3/JaTh IMOJHBIN
M(pOBON aHAIIOT pa3padaThIBAEMOr0 y3j1a WM CIUHUYHOHN JIeTaH,
COoJepXKalllMii TOYHYIO TE€OMETPUIO, pPAaCCUUTAHHBIE MacCOBO-
WHEPIUOHHBIE XapaKTEPUCTUKH, CBOMCTBA MAaTEpPUAJIOB, a TAKIKE BCE
TpeOoBaHUsI HEOOXOUMbIE AJI1 U3TOTOBICHHS HKOHTPOJIS.
B03MOXHOCTH CHCTEMBI MO3BOJIIIOT MOJICIMPOBATh M3ACTUS 000U
CTETIEHU CIIO)KHOCTH U Pa3MEPHOCTH — OT OBITOBOM TEXHUKHU JI0
U3JIeIMA  KOpaOeNbHOM W aBHAKOCMHYECKON MPOMBIIUICHHOCTEH.
DNeKTpOHHBIC MOJIEIH, co3aaBaecMmbie B mpmiokeHusx NX CAD
UCIOJIB3YIOTCS Jlajlee B MOAYJSIX MHXKEHEPHOIO aHaiu3a U
TEXHOJIOTMYECKOM MOJArOTOBKU IIPOU3BO/ICTBA.
[Toncucrema CAM obecrieunBaeT aBTOMAaTU3UPOBAHHYIOTIOATOTOBKY
YIOpaBIsAOIUX Hporpamm s obopynoBanust ¢ UIIY Ha ocHoBe
MaTeMaTUYeCcKol MOJENH eTanu, co3nanHoi B CAD- cucteme.
Monyme NX CAM mnomuepkuBaeT pa3inyHbIe BUIABI OOpaOOTKH:
TOKapHyt0 00paloTKy, (pe3epHyr0 00paboTKy Ha 3— 5-0CeBBIX
CTaHKax c qIry, TOKapHO-
bpe3epHyt0, JIEKTPOIPO3UOHHYIO  MPOBOJIOYHYIO  00paboTKy.
ConepxuT BCTPOEHHBIN MOJYJIb CUMYJIAIMA 00OpabOTKH Ha CTaHKE,
paboraronuii B Komax ympasisomeii mporpammel (G- komax),
KOTOpBIN ucnosb3yercs s aHanu3a YII u obecnieunBaeT KOHTPOJIb
CTOJIKHOBEHUH.
®Oyuknun umkeHepHoro ananmza (CAE) oOecreunBaroT aHamms3
u3zenus, COOPKU ¥ BO3MOKHOCTh CUMYJISIIIUH TTPOLIECCOB CITOMOIIBIO
IIUPOKOUM raMMBbl MH)KEHEPHBIX ITPUIIOKEHHMN.
Habop cpenctB nrxeHepHoro ananusa B cucteme NX mpeacrapusier
coboif mpunoxkenue mpe- U mnoctoporeccudra  (Pre/Post) u
MOJIKIIIOYaeMbIX K MHTep(deicy pacu€THbIX perarteneil. B kauectse
pemarened MoeT BbIcTynaTb Kak maker NX Nastran, Tak u
MpOrpaMMHbIe MaKeThl IPYruX pazpadboTunkoB. Cpena HHKEHEPHOTO
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aHaJiM3a MOXKET paboTaTh Kak HE3aBUCUMO, TaK U B MHTETPALUU C
PLM cucremoii Teamcenter. B nocnennem ciyyae Bce pacdyeTHbIE
naHHble coxpaHsorcs B PLM cuctemel M ynpapisilOTCS ¢ TOYKH
3peHHs] TpaB [JOCTYIA, PEBU3MOHHOCTH, IIPOLECCOB BBIIYCKA U
COIJIACOBaHUs, U T.1.
Oynkuuu NX pazaeneHsl o "MpuiiokeHusM" 1 BO3MOKHOCTIM. Bee
¢dbyHkMoHanbHbIe MOAYIW NX BBI3BIBAIOTCS W3  YIPABISAIOIIETO
MOAYJIs (SIpO CUCTEMBI), KOTOPHBIA Ha3biBaeTcs bazoBblii Mogyns NX
- Gateway. Bce ocTaiibHbIe MOAYNH ABISIOTCS HEOOS3aTE€IbHBIMU U
MOryT OBITb  TOJOOpaHBl  coOrylacHO  crneuuduke  paboThI
M0JIb30BATEIIS.
NX - 3TO MONHOCTBIO TpPEXMEpHas CUCTEMa, KOTOpas IO3BOJISIET
U7CaTbHO BOCIIPOU3BECTH IMOYTH JIIOOYIO TEOMETPHUECKYIO (opMYy,
OIepUpys YUCIaMH C YIABOEHHOW TO4YHOCTHIO. Kak mpaBuiio, pabota
HA4YMHAETCS C MOCTPOEHUSI T€OMETPUH, ONUCHIBAIOLIEH M3/IeINe WU
JeTanb KOHCTpYKIMU. Ha OCHOBaHMM CO3JaHHOM TpeXMepHOM
T€OMETPUYECKON MOJEIN HW3JENUs BIOCIEJACTBUA MOTYT OBITh
MOJTyYEHBI:

- IOJIHOCTbIO 00pa3MepEHHbBIE YEPTEKU;

- KoMaHnbl s craHkoB ¢ UIIY mnpousBopsmmx
00pabOTKy ¥ BBINOJHAKONIMX  MPOU3BOACTBEHHBIC
MIPOLIECCHI;

- WCXOJHbIE JaHHbIE JUIs pEIIeHUs 3aj1ady
MHXEHEPHOTO aHalli3a, HalpuMep, JUCKPETHBIE MOIENH
JUISL METOJ1a KOHEYHBIX JIEMEHTOB.

IIpu otom, BHe 3aBucuMocth oT YypoBHA CAIIP u ee
WHCTPYMEHTAJIILHOW  HACBHIIIIEHHOCTH, MpaKTUYECKH  Bcerja
CYILIECTBYET PsJ 33/1ay, aBTOMATU3AIUsl KOTOPBIX HE MPEACTABISIETCS
BO3MOXXHOM C HCIIOJIb30BAHMEM CTaHAAPTHBIX CPeACTB cuctembl. K
WX YHCITy MOXHO OTHECTH aBTOMATHU3AIMI0 PYTUHHBIX (PYHKIIHH,
TaKMX KaK TIOCTPOEHHE MAacCHBOB OJHOTUIIHBIX 3JIEMEHTOB,
OTIUYAIOIIUXCS 0a30BBIMH  pa3MepaMH, aHaIU3 TEOMETPUH U
KOPPEKTUPOBKY 3HAUYUTEIBHBIX 00BHEMOB



paHee CO3/JaHHBIX MOJENeH C Lelabl0 MX YHU(UKAUUU WIN
yCTpaHEHUs OWMOOK, CO3JaHMe MOIYJEeH JUIsl pa3MeIleHus |
aHaJM3a B YePTEkKe HerpapuuecKuX JAHHBIX, UMCIOIIUX OTHOIICHHUE
K IpeAMETHOU 00s1IacTH 00BEKTa MPOSKTUPOBAHHUS.

Haubonee »ddexkTuBHBIM CpeacTBOM pEIICHHS TOMO00HBIX 3aaad
SABIISICTCSA UCTIOJIb30BaHHE uHTepdeiica IPUKIIAJHOTO
nporpammupoBanus (API), nmpencrabnsroniero coboi OMOIMOTEKH
KJIACCOB, CTPYKTYP, Mpoueayp U (QyHKIMI, TO3BOJISIONIUE TOTYyIHTh
NPOTPAaMMHBIH  JTOCTYIT K OOBEKTHOW MOJENM  CHCTEMBbl H
MPU3BAHHBIA YIPOCTUTH CO3JIaHHE MOJIb30BATEILCKUX MPOTPAMMHBIX
MOJTyJICH, HHTEIPUPOBAHHBIX C 0A30BBIM MPOTPAMMHBIM IPOYKTOM.
Hcnonp3oBanne APl mo3Bomsier ocymecTBIsATh 3 (HEKTUBHYIO
aJlanTalHui0 CUCTEMbl TPOCKTHPOBAHUS K CaMbIM  Pa3IHYHBIM
noTpeOHOCTSIM, 3HAYUTEIBHO pACHIHPATH €€ (YHKIMOHAJ, YTO
MO3BOJISICT CYIIECTBEHHO COKPATHTh 3aTpaThl Ha IPOCKTUPOBAHHE
531 (15078

B cucreme NX nabop cpenctB API momyuwmn nazBanme API NX
Open.

ITepeuenb ocHOBHBIX HHCTpYMEeHTOB NX Open npuseneH Ha puc. 1.
Puc. 1. UnctpymenTsr NX Open

API NX Open IDEAL PLM

* Common API, «O6wwui API»
—NET
—C++
—Java
— Python
* Classic API, «Knaccuyeckue API»
—C/C++
—GRIP
* MNpouune API
— SNAP, «[Mpoctoe MNporpammuposaHue MpunoxeHuin nog NX»
— Knowledge Fusion
— Menuscript
— Block Ul Styler



OCHOBHBIM HMHCTPYMEHTapHe€M B HACTOSINEE BpeMs SBISETCS
Common API, Bxmouaroruii moanepxky s36ikoB .NET (VB u C#),
C++, Java, u, naunnas ¢ NX 10 — Python.

Knaccnuecknii APl momnepxkuBaer C++ ¢ Goiee crapbiM HAOOpOM
¢ynkuuit 1 GRIP, ynacnenoBanusiit NX or UNIGRAPHICS.
ITomuMmo 3TOTO MMeEeTcst Habop cpeAcTB, He sBisronTuxcst NX Open,
HO OCYIIECTBIISIFOIINX TOACPKKY OCHOBHBIX HHCTpYMEHTOB. K mx
guciny otHocutcss SNAP — ympomennsiii API, npencrapisronuit
coboii coBpemennyto Bepcuro GRIP, Knowledge Fusiuon — natop

HUHCTPYMEHTOB, HO3BOJSIIONIMX ~ BKJIFOYMTh JIOTHKY B
pa3pabareiBaeMyi0 Mojenab, Menuscript - cpemcrtBa amanranun
unrepdeiica cucrembr, Block Ul Styler — wunctpyment mis

pa3pabOTKU MPHIIOKEHUN, UCTIONB3YIONINX CTAaHIAPTHBIA HHTEp(eiic
NX.

Jo nosinenus «Oomero API» 0bun pa3padoransl Tpu paHHux AP,
KOTOpBIE B HACTOsIIIIEE BPEMsI MOACPKUBAIOTCS, HO HE Pa3BUBAIOTCA.
910 Open C, Open C++ u NX Oen GRIP. B Hacrosiiee Bpemst
cpenctea Common APl ucnons3yloT 3HauMTENbHOE KOJIUYECTBO
¢byuknuii (oxoso 5000),peannzoBannbix B Open C.

Haubonee  cymectBeHHble  xapaktepuctuku Common  API
MIPUBE/IECHBI Ha pUC. 2.

Common API MpEACTaBISAET co0oif COBPEMEHHYIO
YHU(UIIUPOBAHHYIO Cpely pa3pabOTKH, HHTETPUPYIOILYIO B ceOe Bce
BO3MOXKHOCTH TI0 pa3paboTKe TyTeM MCIOJb30BaHUs OOIIeH
00BEKTHOM MOJIeIH.

Ha puc. 3 mpencraBieH mepedeHb SI3BIKOB MPOTPAMMHUPOBAHUS H
CpeAcTB pa3paboTKu, noajepxuBaeMeix Common API.

Llenpt0 MAaHHOTO METOAWYECKOTO TIOCOOMST SBISIETCS OOydeHHe
CTYJCHTOB OCHOBHBIM mpueMam ucnoib3zoBanuss APl NX Open mis
peleHus 3a/1a9 TPEXMEPHOTO MOACITHPOBAHHS.



O6wmit AP IDEAL PLM

Puc. 2. Xapakrepuctuku Common API

O6wunit APl — A3bIKK NPOrpaMmMUpoBaHus

Puc. 3. Ilepeuens nmomnepxuBaeMbix Common API s3b1k0B
POrpaMMHPOBAHHS M CPEACTB pa3padoTKH



1. IPAKTHYECKAS PABOTA Ne 1
CO3JAHME MPOCTBIX MOJEJIEN B NX

Llenp pabotel: Hayuwthbest co3maBarh MpocTedlme OUOIMOTEKH B
Visual Studio s NX 7.5 u 3amyckars ux Ha BbimoiaHeHHE B NX,
HAY4YUTHCS PHCOBATh MPOCTEHINNE MPUMHUTUBHI (JTUHMSA, 1yra), 2D-
MoJiesid  (TIPSIMOYTOJIbHUK, OKPY)KHOCTB), a Takxke 3D-monenu
(uMnuHAp, Napajulesienuies, map) Ha HMX OCHOBE C IIOMOIIbIO
OTlepaluil «BBIIABIIMBAHHUE» H
«BpAILCHHUEY.

1.1. TeopeTuyeckas 4acThb
Jlnist pa3paOOTKU MPHUKIIAIHBIX TOJIb30BaTEIbCKUX TporpamMm st NX
7.5 menecoobpa3HO HCIONB30BaTh cpeay paspadorku Microsoft
Visual Studio 2008, kak Hanbosee 3)HEKTHBHO MOIACPIKUBAIOLILYIO
mabmonsl NX7 Open. Iins NX 8.0 pexomenayercs nCnoiab30BaTh
Microsoft Visual Studio 2010 wmm Oosiee TMO3AHHE BEPCUH
MPOTPaMMHOTO TPOTYKTA.
JInst mosydeHusl JOCTyna K MacTepy CO3JaHHs IMOJIb30BATEIbCKUX
nporpamm st NX 7.5 B Visual Studio HeoOX0auMO BBITIOJHHUTH
ClleAyIoIIre AeUCTBUS:

1.  OtkpsiTh nanky “vs_files”, koropast HaxoIUTCS B
nanke ycranoByieHHoro NX. ITo ymonuaHuto myTh K HEl:
C:\Program Files\UGS\NX7.5\UGOPEN\vs_files.

2. CxonmpoBath cogepxumoe nanku “vs_files” B katanor
Visual Studio. ITyts k katanory mo ymomuanuto: C:\Program
Files\Microsoft Visual Studio 9.0. ITpu xomipoBaHuy 3aMEHUTH
CyIeCTBYIOIIME (Pailyibl U MATKH.

[Tpu 3amycke Visual Studio mocne BbIMONHEHMS BBIMICONHCAHHBIX
NeHCTBUM B AUalor CO3JaHUsl TPOEKTOB J00ABISIIOTCS TpU
«mactepay. PaccmoTpum paboty ¢ «mactepom» ans C# . B kauectse
Tuna npoektoB BbioepeM C# (puc. 1.1). B oTkpeiBmIieMcs crnpaBa
MmeHro Beioepem NX7 Open C# Wizard. [lanee 3aganum uMs U MyTh
COXpaHEHUd MpPOoeKTa, HaxMeM KHonkKy OK.



— N
Cospars npoekt Ll_J'@ et
Tunsi npoexTos: Wabnomsi: NET Framework35  ~| (]

Visual C# YcranoenenHbie wabnows Visual Studio
Windows £
Web

CmapT-ycTpoiicteo
Office ._'DHaﬁm wabnoHel 8 NHTepHere...

[l Baza aaHHbIx
Reporting

Il WCF

Workflow

' Tecr

Visual C&

Ll Apyrve s3bikn

Apyrue Tunbl NpoekTos
\ TecToeble NpoexTo!

Create an NX7 Open C# project

|| Vimg: NX7_Open_CS_Wizard10

||
I Pacnonoxenue: D:\Program files - l 0O630p...
Pewenne: Cozpate HOBOE peLueHne v | [V]Cosgate katanor ans pelueHus
Wms persenus: NX7_Open_CS_Wizard10 '
' [ omen ] |

Puc. 1.1. Macrep co3nanusi mpoekTa

B ortkpeiBmieMcs okHe HaxkmeM KHOmNKY Next. B crmenyromiem okHe
(puc. 1.2) BbIOMpaeM THI CO3JaBa€MOTO MPHUIIOKEHHS U THUIIbI
ucnonszyembix API. Beidbepem «An internal application that can be
activated from an NX session» (DLL), 4To cOOTBETCTBYET CO3aHUIO
MPUKJIAHON MOANpPOrpaMMbl B BUAE JUHAMHUYECKoW OnbOmnorexku. B
nyHkre «UseAPIs»  ycraHOBMM  rajoukd  HampoTHUB JBYX
npeJuIaraeéMbIX BAPHAHTOB M HA)KMeM KHOTIKY Next.

B otkpbiBmiemcs okHe (puc. 1.3) BbeiOepeM omuuu 3arpy3ku U
BBITPY3KHM pazpalaTbiBaeMoil OuOiIMOTeKH. BpiOepem B KkauecTBe
onuuu 3arpy3ku «Explicitly (Main)». B kauecTBe omnuuu BBITPY3KH
BbIOepeM «Automatically, when the application completes». B
JaHHOM ciydyae Oubnuoreka OyneT BbeIrpyxkeHa Bmecte ¢ NX.
Jlpyrue BapuaHTBl MO3BOJSIOT BBITPY)XKaTh OHOIMOTEKY MOCIie
3aBepIIEHHs €€ PadOThI WIIH Yepe3 CIIeNUATbHBIN HAaIOT.

[Tocne 3aBepiieHHs HACTPOWKH HaXxMeM KHONKY Finish, mocie yero
OTKPOETCS] OKHO HAIMCaHUs MPOrPaMMHOT0 KOJa.
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| NX7 Open C# Wizard - NX7_Open_CS Wizard

Application Settings

Overview What type of Open application would you like to create?
Application Settings @ Aninternal application that can be activated from an NX session (DLL)
Entry Points () An external application that runs independent of NX (EXE)
Use APIs:
Use NXOpen.UF API
Use NXOpen.UL APT

[ <previous | [ mext> |[ Fish ][ cancel |

Puc. 1.2. Bei6op tuna co3gaBaeMoro mpuaoKeHHs U THIIA
ucnoib3zyembix API

s

Overview How would you like to activate the application?
Application Settings v Explicitly (Main)
Entry Points I Automatically (Startup)

™ From a User Exit

Open Part (ufget)
New Part (ufcre)
Save Part (ufput)
Save Part As (ufsvas)
Import Part (ufmrg) X

i »

How would you like to unload the application?

("~ Explictly, via an unload dialog

< Previous j Next > | Finish I Cancel

Puc. 1.3. Hactpoiika 3arpy3Ku ¥ BEITPY3KH OMOIHOTEKH
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B Visual Studio naitmute npoueaypy Main, sBISIOIIYIOCSITOUKOM
BXOJa 3aIlyCKa€MOro nmpujaIoXCHU:

l[Explicit Activation

/[This entry point is used to activate the application explicitly

public static int Main(string[] args)
{

intretVValue = 0;
try
{

theProgram = new Program();
/ITODO: Add your application code here
theProgram.Dispose();

¥
catch(NXOpen.NXExceptionex)

/[ ------- Enter your exception handling code here -

Return retValue;

}

Bmecto ctpoku «/TODO: Add your application code here»
BBOJAUTCHA HpOFpaMMHBIfI KO BallI€ro IMPUIOXKCHUS.

HpI/ICTyTII/IM K CO3JaHHUIO0 MPHUMUTUBA «OTPE30KH». PaCCManI/IBaeMa}I
OUOIMOTEKA HAYMHAETCS CO CHCI[YIOHICIZKOHCTPYKHHHI

Tag UFPartl; String

namel ="1";Int

unitsl =1;

theUfSession.Part.New(namel, unitsl, out UFPartl);

[lepBble Tpu CTPOKM TEKCTa MPUMEHSAIOTCS JUIsl  ONMCAHUS
nepeMeHHbIX. B nanHoM konTekcte mepemenHas UFPartl ssusiercs
JeTanblo (CO3MAeTCSd HOBBIM TPOEKT), €e THUM 3aJaeTcsl KakK Tar
(TumoBoit 00vekT NX). namel - cTpokoBas NepeMeHHas, KOTopas
3amaet uMs Qaiina aerand. Unitsl — nepemeHHas
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I[EJIOUMCIICHHOTO THUIA, ONpenensomas Tum cuctembl mep (1 —
METpHUYeCcKas cucTtemMa, 2 — aHIrimickas). YerBepTas CTpOKa
OTBEYaeT 3a Co3laHue HOBOM netanu. [lepemennsie Nnamel u unitsl
IS Hee ABIAoTcd BXoaHbiMHu, a UFPartl BeIxoaHBIMH JaHHBIMH.

B nocrnenytomiem 6510ke OMUCHIBAIOTCS 2 OJTHOTUITHBICIIEPEMEHHBIE,
COOTBETCTBYIOIIHE KOHCUHBIM TouKaM oTpeska. double[] 11_endptl = {
0,0,0.00};

double[] 11_endpt2 = { -100, 0, 0.00 };

Tun mepeMeHHBIX — MAacCCHB BEIIECTBEHHBIX YHCEN. 3amoJIHEHUE
MAacCHUBOB  OCYUIECTBIIIETCS TPOMKAMU 4YHCEl, SBISIOIIUMUCS
KoopauHaTamMu Toduek B 3D  mpocTpaHCTBE;  KOOpPIUHATHI
yKaspiBaroTcsa B nopsaake X, Y, Z. Tak Kak 3CKU3 IUIOCKHUH,
KOOpJMHATA 10 TpeThel ocH (Z) mocTosiHHA (B IAHHOM CiTydae paBHA
0).

[Tocneayromuii 610K CO3a€T HOBYIO CTPYKTYPY.

UFCurve.Line 11 = new UFCurve.Line();

Crpykrypa |1  otHocurcs Kk  cneumanbHoMy tamy — NX,
COOTBETCTBYIOIIEMY  TakoMy  OOBEKTy, Kak OTpe3ok. B
nociieAyromeM pparMeHTe IPOrpaMMHOTO KOJ1a 33Jal0TCsI KOHEYHBIE
TOYKH OTpE3Ka.

I1.start_point = new double[3];

I1.start_point[0] = 11_endpt1[0];
I1.start_point[1] = I1_endpt1[1];
I1.start_point[2] = 11_endpt1[2];
I1.end_point = new double[3];

I1.end_point[0] = I1_endpt2[0];
I1.end_point[1] = I1_endpt2[1];
I11.end_point[2] = I1_endpt2[2];

[IepBas cTpoka co34aeT MacCHUBBI BELIECTBEHHBIX YHCEN, B KOTOPBIE
OyIyT 3amMChIBATHCS TPOUKH KOOPAUHAT Touek oTpe3ka. CTpoku 2 —
4 3amatror koopauHaThl Mo X, Y, 7Z HAYalbHBIX TOYEK OTPE3KOB.
Ctpoku 6 — 8 3a1at0T KOHEYHBIE TOUYKH OTPE3KOB.
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Texct, mpuBENEHHBIN HIJKE, OTBEYAET 3a CO3/aHue oTpe3ka B 3D-
IIPOCTPAHCTBE.

Taol] objarray = new Tag[1];
theUfSession.Curve.CreateLine(ref |11, out objarray[0]);

IlepBasi cTpoka co3fgaer mepeMeHHyro Objarray, mpencTaBlISOLIYIO
coboii MmaccuB ToroB. Kaxmas mociexyromas CTpoKa CO3IaeT
0Tpe30K B 3D-npocTpaHCTBe C MOCIEAYIOMIUM €ro 0TOOpaKeHUEeM Ha
9KpaHe. B kadyecTBe BXOAHBIX JAHHBIX HCHOJB3YHOTCS KOOPIMHATHI
KOHEYHBIX TOYEK OTpe3Ka. Beixoanas uHpopMmarnus,
OPENCTABISIONIAs T3  KaXIOro  OTpe3Ka,  3alKChIBACTCS
MIO3JIEMEHTHO B MaccuB Objarray.

JInst coxpaHeHUsl Pe3yJbTaTOB IOCTPOCHHH MOXKHO HMCIIOJIb30BaTh
KOMaH]1y:

theUfSession.Part.Save(); - coxpansier aeranp B ¢aili ¢ UMEHEM,
3aJaHHBIM ~ TIEPEMEHHOW namel, 1O yMOJNYaHHWIO TMyTh K
COXPaHCHHOMY (aiimy HaXOJUTCS o anpecy:
C:\ProgramFiles\UGS\NX7.5\UGII. TIpu coxpanenun ¢aiina MoxeT
NOTPeOOBaThCSl €ro PydYyHOE yIalleHHe IPH TOBTOPHBIX 3aITycKax
OMOIMOTEKH.

Jlanee HEOOXOAMMO OTKOMITMIIMPOBATH MPOEKT. Il 3TOr0 MOXKHO
BOCIOJIb30BaThCsl KiaBuiied F6. Eciau Bce chenaHo BepHO, B OKHE
OomMOOK M TNpeaynpexIeHuil OyaeT BBIBEJEHO cooO0IIeHne 00
OTCYTCTBUH  OIIHOOK. Moryr  mpHCYTCTBOBAaTbh
NpeAYNPEeKACHHUs, HE NPEMSITCTBYIOINE HOPMAIBbHOW padoTte
NPUIOKEHHS, OJHAKO PEKOMEHAYETCS THIATeNIbHO C  HUMH
O3HAaKOMHUTBhCS M MO BO3MOXKHOCTH HX YCTpaHUTh. PesymbTarom
KoMmmuiisiuu  siBisietcst  Gaitn ¢ pacmupennem .dll u umenewm,
3aJlaHHBIM TIPH CO3JaHuU mpoekTa. Daiin pazmenaercs B KaTaiuore
«Debugy, pacnionoskeHHOM B Tanke «Biny.

[Ipumep nytn:
C:\Projects\NX7_Open_CS_Wizard1\NX7_Open_CS_Wizard1\bi
n\Debug.

Buumanmne: NX 7.5 wne mnoanepxuBaer paboTy cC

KUPWUTMYECKHUMHU (ailIoBBIMM UMEHAMH, TIO9TOMY BCE MyTH H
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UMeHa, ¢ KoTopbiMu pabotaeT NX, IOKHBI OBITH BBHITIOJHEHBI
UCKITIOYUTENIbHO JaTuHulled. g 3amycka OuOIMoTekn He0OXOAMMO
3arpy3utb NX OT MMEHU aJIMHHHCTPATOpa, MOCJE Yero B TJIABHOM
MEHIO BBIOpaTh MOCIEI0BATEILHOCTh KOMaH/

«®Daiinm — Bemomaute — NX QyHKIUS TOJB30BATENS»  HIH
BOCIIONIb30BaThesl couetanneM kiaum Ctrl-U. B 3amyctuBmiemcs
JMajiore OTKPBITHS (aiiia ciaeayer yka3aTb TpeOyeMyr OHOIHOTeKy
u Haxath OK.

PesynbTar BBINOJHEHHS CO3/IaHHOW paHee OMOJIMOTEKH TOKa3aH Ha
puc. 1.4.

SiEWENS = & X

ot

C

o

Bl

,"”I‘

S = X |
= e
=

=

|
Puc. 1.4
Hanee paccMoTpuUM pucoBaHUE 2D-durypsr

«IIPSIMOYTOJIBHUK», COCTOSIIEH U3 4 OTPE3KOB, COEAMHEHHBIX MEXKIY
coboit. Heo0X01MO OTKPBITh HOBBIN MPOEKT U CO3/aTh OTPE3KH.

//co3manue HOBOTO MPOEKTa
Tag UFPartl,;

string namel = "rect";
int unitsl = 1;
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theUfSession.Part.New(namel, units1, out UFPartl);

double[] 11_endptl ={ 0, 0, 0.00 }; //HayansHas Touka
double[] 11_endpt2 = { -100, 0, 0.00 }; //xoHeunast Touka
double[] 12_endptl = { -100, 0, 0.00 };

double[] 12_endpt2 = { -100, 30, 0.00 };

double[] 13_endptl = { -100, 30, 0.00 };

double[] 13_endpt2 = { 0, 30, 0.00 };

double[] 14_endptl = {0, 30, 0.00 };

double[] 14_endpt2 = { 0, 0, 0.00 };

UFCurve.Line 11 = new UFCurve.Line();
UFCurve.Line 12 = new UFCurve.Line();
UFCurve.Line 13 = new UFCurve.Line();
UFCurve.Line 14 = new UFCurve.Line();

I1.start_point = new double[3];

I1.start_point[0] = 11_endpt1[O0];
I1.start_point[1] = 11_endptl[1];
I1.start_point[2] = I1_endpt1[2];
I1.end_point = new double[3];

I1.end_point[0] = I1_endpt2[0];
I1.end_point[1] = 11_endpt2[1];
I1.end_point[2] = I1_endpt2[2];
12.start_point = new double[3];

12.start_point[0] = 12_endpt1[0];
12.start_point[1] = 12_endpt1[1];
12.start_point[2] = 12_endpt1[2];
12.end_point = new double[3];

12.end_point[0] = 12_endpt2[0];
12.end_point[1] = 12_endpt2[1];
12.end_point[2] = 12_endpt2[2];
I3.start_point = new double[3];

I3.start_point[0] = 13_endpt1[0];
I3.start_point[1] = I3_endptl[1];
I3.start_point[2] = I3_endptl[2];
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13.end_point = new double[3];

13.end_point[0] = I13_endpt2[0];
13.end_point[1] = I13_endpt2[1];
13.end_point[2] = I3_endpt2[2];
14.start_point = new double[3];

I4.start_point[0] = 14_endpt1[0];
I4.start_point[1] = 14_endpt1[1];
I4.start_point[2] = 14_endpt1[2];
I4.end_point = new double[3];

14.end_point[0] = 14_endpt2[0];
I4.end_point[1] = 14_endpt2[1];
14.end_point[2] = 14_endpt2[2];

Tag[] objarrayl = new Tag[4];
theUfSession.Curve.CreateLine(ref 11, out objarrayl[0]);
theUfSession.Curve.CreateLine(ref 12, out objarrayl[1]);
theUfSession.Curve.CreateLine(ref 13, out objarrayl[2]);
theUfSession.Curve.CreateLine(ref 14, out objarrayl1[3]);

CoxpaHuM NpPOEKT, OTKOMIMINPYeM ero u 3amyctuM B NX.Pesynprar
BBITIOJIHEHUS NIPUBEJEH Ha puc. 1.5.

Sy

Puc. 1.5
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Tenepb OCBOUM  OIICpallui0  «BBIAABJIMBAHUC)  IJId  CO3JaHUSA
napawienenunena. OTKpoeM YK€ CO3JaHHBIH M COXpPaHEHHBIN
MIPOEKT, B KOTOPOM ObLI IOCTPOEH MPSMOYroJbHUK. BHeceM B Hero
HECKOJIbKO W3MEHEHUM (MpEeJCTaBICHHBIM HMKE KOJ BCTaBIISIETCS
MOCJIE CO3/IaHus IPSIMOYTOJIbHUKA).

double[] direction={ 0.0, 0.0, 1.0 };

//TlepemeHHas1, 3a/1a101ast 3HAYCHUST HATIPABIICHUS BBIIABIUBAHUS
[locy CZ

double[] ref_pt = new double[3];

//Tpebyemasi, HO HE HCTIOJIb3yeMast IepeMeHHast

string taper_angle = "0.0";

//TlepemenHas, omnpejensooas  3HAaYeHHe  yKJIOHAa  IpHU
//BI)II[aBHI/IBaHI/H/I

string[] limit = { "0", "80" };

//TlepemMenHHas, Oompeaessroas IapaMeTpbl Hadaja W KOHIIA
//onepauHH BbIJJaBJIMBAHUW 1

Tag[] f;

It — TepeMeHHas JIUIs  3alKMCH  yKas3aress Ha  OOBEKT,
//HOJ'Iy‘IPIBH.IPIﬁCH B PE3YyJIbTAaTC OIICPpalH BblJIaBJIMBAHUS
theUfSession.Modl.CreateExtruded(objarrayl, taper_angle, limit,
ref_pt, direction, FeatureSigns.Nullsign, out f);

[Mapametpsi onepanuu «BoiaaBiuBaHus»:
1. objarray - MaccuB 0OBEKTOB BbIIABIUBAHHSL;
2. taper_angle - yron ykioHa;
3. limit — Hauamo M KOHEIl BBIIABIMBAHHUS;
4. ref_pt — mycroit mapamerp;
5. direction — HampaBieHue BbIIABIUBAHUSA (OCH X,y WM
2);
6. FeatureSigns.Nullsign - 3amaer OyneBy omeparuio, B
JaHHOM CJTydae Orepanusi OTCyTCTBYET;
7. f - BbIXO#HOWN mapametp - ykas3arelb Ha pe3yJbTaT
OTepaIHH.
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Pe3y.]'IBTaT BBITTIOJIHCHHUA IPUBCACH HaA pHUC. 1.6.

Puc. 1.6

Co3manuM MPUMUTUB «ayray. s 3TOro B HOBBIM MPOEKTBCTABUM

KO, Hpe,[[CTaB.]'IeHHHﬁ HUXKC.

//co3aaHre HOBOTO MPOEKTA

Tag UFPartl,

string namel = "rect";

int unitsl = 1;

theUfSession.Part.New(namel, units1, out UFPartl);

Tag[] objarray = new Tag[7];
Tag wcs, matrix;

double[] arcl centerpt={0,0,0};

//TlepemeHHas1, coieprkaiias 3Ha4YeHUs: KOOPAMHAT IIEHTpa IyTU
{xy.z}

double arcl_start_ang = 0;

//TlepemeHHas1, coeprkaiias 3Ha4eHHe yria Hadanua IyTu (B
/lpannanax)

double arcl_end_ang = 3.14159265358979324
/*TOTYOKpPYKHOCTH*/;

//TlepeMeHHast, coepxKanias 3HauYCHUE yriia KOHLA TyTH (B
//pagranax)

double arcl_radius = 50;

//TlepeMeHHast, coaepxKaliasi 3Ha4YeHUe paauyca IyTu (B pajuaHax)

UFCurve.Arc arcl = new UFCurve.Arc();
arcl.start_angle = arcl_start_ang;
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/[Hauanwsubiit yron arcl.end_angle

=arcl _end_ang;

[[KoneuHbIityro

arcl.arc_center = new double[3];

[[Uentp nyru 1

arcl.arc_center[0] = arcl_centerpt[O];
[[Koopaunara nentpa ayru o X arcl.arc_center[1]
=arcl_centerpt[1];

[[Koopaunara nentpa ayru o Y arcl.arc_center[2]
=arcl_centerpt[2];

[[KoopauHata 1ieHTpa ayru mno Z

arcl.radius = arcl_radius;

llpaguycayru

theUfSession.Csys.AskWcs(out wcs);

/[Tlony4enue ykaszarels Ha aKkTHBHYIO CUCTEMY KOOpPAMHAT
theUfSession.Csys.AskMatrixOfObject(wcs, out matrix);
//Tlomydenne uaeHTU(GUKATOpa MaTPHUIIBI, CBSI3aHHOTO C 00BEKTOM,
//lyka3aTenp Ha KOTOPBIN COIAEPHKUTCS B WCS

arcl.matrix_tag = matrix;

//Onpenenenue ykasaresus MaTpULbl JyTH

theUfSession.Curve.CreateArc(ref arcl, out objarray[0]);
//pucoBaHHE TyTH

Pe3ynbrar BeImoNIeHEHUST MpOrpaMMbl IpeJcTaBieH Hapuc. 1.7.

&
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Jlnst Toro, 4TOoOBI HAPUCOBATH MIPUMUTHB «IIap», HEOOXOUMO K YKe
CO3aHHON nyre (TMOJYOKPYKHOCTH) NIPHUMEHUTh  OIEpaliio
«BPaICHUC.

double[] ref_pt = new double[3];

ref_pt[0] = 0.00;

ref_pt[1] = 0.00;

ref_pt[2] = 0.00;

double[] direction = { 1.00, 0.00, 0.00 };

string[] limit = { "0", "360" };

Tag[l f;

theUfSession.Modl.CreateRevolved(objarray, limit, ref_pt,
direction, FeatureSigns.Nullsign, out f);

Crpoku 1 — 4 co3garoT MaccMB M3 3 BEIIECTBEHHBIX YHCEN H
3aOJIHSAIOT €ro HyIsIMH. B nanbHeinieM oH OyaeT MCIOIb30BaThCs
Ui 3aJlaHMs TOYKH C HYJICBBIMH KOOPIHMHATAMH, OTHOCHTEIHLHO
KOTOpPOM  OyJaer  ocymecTBIAThCS — BpamieHue. direction  —
AHAJIOTUYHBIA MACCUB U3 TPEX JJIEMEHTOB. B maHHO# mporpamme oH
OTBEYAET 3a BEKTOpP (TOYHEE €ro KOHEYHYI0 TOYKY), OTHOCUTEILHO
KOTOPOT'O OCYIIECTBISICTCsI BpalieHne. Havano BekTopa HaXOAUuTCs B
Havase koopauHar. [lepemennas limit —maccuB cTpOKOBOIrO THIIA, B
KOTOPBI 3aHOCHUTCS HA4YaJbHBIH W KOHCUHBIH yroj s ONepaIiu
Bpaienus, f — MacCHB TATOB, BBIXOHOW HH(MOPMAIIUH TS OTIEPALIHT
«Bpamienue». llocnmeqHsss CTpoka OTBEYaeT 3a  OINEPALHUIO
«BpAIICHUEY.

ApryMeHTaMH JaHHOMN ONEPaIiH SBJISIOTCS:

1. objarray — maccuB 31eMEHTOB 3CKH3a OTEpaIni;

2. limit — HayanbHBIN ¥ KOHEYHBIH YroJI BpaLICHUS;
3. ref_pt — 6a3oBas Touka,
4. direction — BeKTOp, OTHOCHUTEIBHO  KOTOPOTO

OCYILIECTBIISICTCS BPAIICHHUE;

5. FeatureSigns.Nullsign — 3amaer OyneBy omneparuio, B
JaHHOM CITyJae OIMepaIisi OTCYyTCTBYET.

6. f—wmaccuB T910B, BBIXOHAS HHPOPMAITUS
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PesynpTat BHINONIHEHUS ONepaliy IpeAcTaBieH Ha puc. 1.8.

P

Puc. 1.8

I[JISI COXpPaHCHUA JcTajin MOXHO HCITOJIB30BATh:
theUfSession.Part.Save(); - coxpansier aeraib B (aili ¢

HUMCHCM, 3aJaHHBIM HepeMeHHOﬁ narnel, o0 yMOJYaHUIO ITYTh K
COXpaHEHHOMY ¢aitny HaXOIUTCS 110 anpecy:
C:\ProgramFiles\UGS\NX7.5\UGlI.

Tenepb OCBOMM MCTOAHUKY IOCTPOCHUA MNUWIHWHApPAa C ITOMOUIBIO
OICpalu «BbIAABIIMBAHU). I[J'ISI 3TOI'0 H606XOJII/IMO cOo314aTh HOBBII1
IMPOCKT U HAPpUCOBATH OKPYKHOCTD.

//lco3aHue HOBOIO IPOEKTa

Tag UFPartl,;

string namel = "rect";

int unitsl = 1,

theUfSession.Part.New(namel, unitsl, out UFPartl);

Tag[] objarray = new Tag[7];
Tag wcs, matrix;

double[] arcl _centerpt={0,0,0};
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//TlepemenHas, coaeprkalias 3SHa4YeHUsI KOOPIUHAT LIEHTPa TyTU
1{x.y,z}

double arcl_start_ang = 0;

//TlepeMeHnHast, cofepKaiias 3Ha4YeHUe yriia Hadyana JIyrH (B
//panuaHax)

Double arcl_end_ang =
3.14159265358979324*2/*oxpyxuocts*/; //Ilepemennas,
//coneprkalnasi 3HaUCHHUE yIJia KOHIA IyTH (B paanaHax)
double arcl_radius = 50;

//TlepemenHas, coaeprkaias 3HaUeHHe paanyca Ayru (B paauaHax)
UFCurve.Arc arcl = new UFCurve.Arc();

arcl.start_angle = arcl_start_ang;

/[HauansHubiit yron arcl.end_angle

=arcl_end_ang;

/[Koneunsrii yrou arcl.arc_center

= new double[3];

[[Uentpryru 1

arcl.arc_center[0] = arcl_centerpt[O];

/[Koopmunara nientpa ayru mo X arcl.arc_center[1]
=arcl_centerpt[1];

/[Koopmunara nientpa ayru mo Y arcl.arc_center[2]
=arcl_centerpt[2];

/[Koopaunata meHTpa ayru no Z

arcl.radius = arcl_radius;

llpannyc nyru

theUfSession.Csys.AskWcs(out wcs);

/[[Tlony4enust yka3arels Ha aKTUBHYIO CUCTEMY KOOPMHAT
theUfSession.Csys.AskMatrixOfObject(wcs, out matrix);
/Momydenne uaeHTu(GUKaTOpa MaTPHUIIBI, CBSI3aHHOTO C 00HEKTOM,
//ykazarenb Ha KOTOPBIN COJIEPIKUTCS B WCS

arcl.matrix_tag = matrix;

//Onpenenenue ykasaresus MaTpUIbl JyTH

theUfSession.Curve.CreateArc(ref arcl, out objarray[0]);
//pucoBaHue Tyru
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Puc. 1.9

[lpuMeHUM K CO3IAaHHOW OKPY)KHOCTH YK€ 3HAKOMYIO
OTIEPAIHIO «BBIJABIMBAHUS:

double[] direction={ 0.0, 0.0, 1.0 };

//TlepemeHHas, 3aa011as 3HAUEHUSI HAIPaBJIECHUS BbIIaBIUBAHUS
/locs CZ

double[] ref_pt = new double[3];

//Tpebyemasi, HO He UCIIOJIb3yeMasi IEpeMEHHast

string taper_angle = "0.0";

//TlepemenHasl, ompeseNsromas  3HaYCHHWE ~ YKJIOHAa  TpHU
//BrinaBnuBanuu

string[] limit = { "0", "80" };

//TlepeMeHHast, ompezensionias MapaMeTpbl Hayajla M KOHIA
//onepauHH BbIJIaBJINBAHU S

Tag[] f;

It — TepeMeHHas JuId 3alMcH  yKaszaTredas Ha  OOBEeKT,
Il MOJTYYHUBIIUNCS B PE3yJIbTaTe ONEpPalK BbIAaBIUBAHUS
theUfSession.Modl.CreateExtruded(objarray,  taper_angle, limit,
ref_pt, direction, FeatureSigns.Nullsign, out f);

Pesynprat npencrasnen Ha pucynke 10.
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Puc. 1.10

MosxHO co31aTh UWIHHIP U IPYTHM CIIOCOOOM: OTPHCOBAThH
MPSIMOYTOJIbHUK, a 3areM NpPUMEHUTh K HEMYy OIepaluio
«BpAIICHUS.

1.2. IlpakTHYecKkas 4acTh
1.2.1. 3ananue Ha 1aGOopaTOPHYIO PadoTy
3aaHue BBIIAETCS NIPENIOJABATENIEM 110 BApUAHTAM.
W3 miockoil reoMeTpudeckoil Gurypsl, MpeACcTaBICHHON B
TabIuIe, MyTEM «BBLAABIMBAHUI, TOYYUTh 00BEMHYIO (pUTYDY.

Yron BblgaBinBaus
FeomeTpuryecKkasn
BapuaHTt OTHOBUTE/IbHO

purypa naockoctn YOZ

a4 d
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3 / \ 10°
5 11°
6 | 10°
8 <> 16°
9 \/J 10°

1.2.2. Conep:xaHue oT4YeTa MO JIA0OPATOPHOIi padoTe

1. HaszBanue u 1iens paboThl.

2. CKpHHIIIOTHI c KpaTKuM OIIHCaHUEM,
COOTBETCTBYIOIIME OCHOBHBIM IIIaraM BBITOJIHEHHON paOOTHI.

3. CKpHHIIOTHI, J€MOHCTPUPYIOIIHE
paboToCmocOOHOCTh CO3/IaHHOM OMOIMOTEKH.

4. JIMCTHHT IprpaMMbI C KOMMEHTaPUSMH.

5. Cxpuniorst 3D Monenu, chopmupoBanHoit Bameit
O61OIMOTEKOH.

6. BrIBOAEL



2. IPAKTUYECKAS PABOTA Ne 2
CO3JAHUE CJIOKHBIX MOJEJIEU B NX

Ilenp paboOTHI: HAaydUTHCS pPHCOBATH CiOXHBIE aeramrd B NX ¢
MOMOIIIBI0 ~ OTIepallfii  «BpAICHUE», «BBIAABIUBAHKUE», OCBOUTH
OTIepAITNIO «BBIPE3aHHUE BPAIIICHUEM).

2.1. Teoperuyeckasi 4acTh
2.1.1. O61umii BUJ ¥ MOPSIAOK MOCTPOEHMSI 1eTAH
Bun ¢ monoxenuneM oceii mpecTaBieH Ha puc. 2.1.

Puc. 2.1

Pa3meps1 BeiOMpatoTes mpousBoibHO. L{unnHp peanusyercsic
MTOMOIIBIO BpallleHUs IPSIMOYTOJIbHUKA BOKPYT CBOEH OCH.
[Topsimok cozmanus AeTanu:

Puc. 2.2. TlepBslii mar
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Puc. 2.3. Bropot#i mar

Puc. 2.4. Tperuii mar

Puc. 2.5. YeTBepThiii mar
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double[] 11_endptl = { 0, 0, 0.00 };//KooparHaTsl HauaIbHOI
//Toukn oTpeska 1

double[] I11_endpt2 = {-130, 0, 0.00 };//KoopauHarsl KOHEUHOM
/IToukm orpeska 1

double[] 12_endptl = { -130, 0, 0.00 };
double[] 12_endpt2 = { -130, 30, 0.00 };
double[] 13_endptl = { -130, 30, 0.00 };
double[] 13_endpt2 = { 0, 30, 0.00 };
double[] 14_endptl = {0, 30, 0.00 };
double[] 14_endpt2 = {0, 0, 0.00 };
double[] 15_endptl = { -20, 0, 0.00 };
double[] 15_endpt2 = { -20, 15, 0.00 };
double[] 16_endptl = { -20, 15, 0.00 };
double[] 16_endpt2 = { -110, 15, 0.00 };
double[] 17_endptl = { -110, 15, 0.00 };
double[] 17_endpt2 = { -110, 0, 0.00 };
double[] 18_endptl = { -110, 0, 0.00 };
double[] 18_endpt2 = { -20, 0, 0.00 };
double[] 19_endptl = { -65, 15, 40 };
double[] 19_endpt2 = { -65, 15, 10 };
double[] 110_endptl = { -65, 15, 10 };
double[] 110_endpt2 = { -65, -50, 10 };
double[] 111_endptl = { -65, -50, 10 };
double[] 111_endpt2 = { -65, -50, 40 };
double[] 112_endptl = { -65, -50, 40 };
double[] 112_endpt2 = { -65, 15, 40 };
double[] 113 _endptl = { -65, 15, 40 };
double[] 113_endpt2 = { -65, 15, 30 };
double[] 114_endptl = { -65, 15, 30 };
double[] 114_endpt2 = { -65, -50, 30 };
double[] 115_endptl = { -65, -50, 30 };
double[] 115_endpt2 = { -65, -50, 40 };
double[] 116_endptl = { -65, -50, 40 };
double[] 116_endpt2 = { -65, 15, 40 };

UFCurve.Line 11 = new UFCurve.Line();

29



UFCurve.Line 12 = new UFCurve.Line();
UFCurve.Line I3 = new UFCurve.Line();
UFCurve.Line 14 = new UFCurve.Line();
UFCurve.Line I5 = new UFCurve.Line();
UFCurve.Line 16 = new UFCurve.Line();
UFCurve.Line I7 = new UFCurve.Line();
UFCurve.Line 18 = new UFCurve.Line();
UFCurve.Line 19 = new UFCurve.Line();
UFCurve.Line 110 = new UFCurve.Line();
UFCurve.Line 111 = new UFCurve.Line();
UFCurve.Line 112 = new UFCurve.Line();
UFCurve.Line 113 = new UFCurve.Line();
UFCurve.Line 114 = new UFCurve.Line();
UFCurve.Line 115 = new UFCurve.Line();
UFCurve.Line 116 = new UFCurve.Line();

I1.start_point = new double[3];

I1.start_point[0] = 11_endpt1[O0];
I1.start_point[1] = 11_endptl[1];
I1.start_point[2] = I1_endpt1[2];
I1.end_point = new double[3];

I1.end_point[0] = I1_endpt2[0];
I1.end_point[1] = 11_endpt2[1];
I1.end_point[2] = I1_endpt2[2];
12.start_point = new double[3];

12.start_point[0] = 12_endpt1[0];
12.start_point[1] = 12_endpt1[1];
12.start_point[2] = 12_endpt1[2];
12.end_point = new double[3];

12.end_point[0] = 12_endpt2[0];
12.end_point[1] = 12_endpt2[1];
12.end_point[2] = 12_endpt2[2];
I3.start_point = new double[3];

I3.start_point[0] = 13_endpt1[0];
I3.start_point[1] = I3_endptl[1];
I3.start_point[2] = I3_endptl[2];
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13.end_point = new double[3];

13.end_point[0] = I13_endpt2[0];
13.end_point[1] = I13_endpt2[1];
13.end_point[2] = I3_endpt2[2];
14.start_point = new double[3];

I4.start_point[0] = 14_endpt1[0];
I4.start_point[1] = 14_endpt1[1];
I4.start_point[2] = 14_endpt1[2];
I4.end_point = new double[3];

14.end_point[0] = 14_endpt2[0];
I4.end_point[1] = 14_endpt2[1];
14.end_point[2] = 14_endpt2[2];
I5.start_point = new double[3];

I5.start_point[0] = 15_endpt1[0];
I5.start_point[1] = 15 endpt1[1];
I5.start_point[2] = 15_endpt1[2];
I5.end_point = new double[3];

I5.end_point[0] = I5_endpt2[0];
I5.end_point[1] = I5_endpt2[1];
I5.end_point[2] = I5_endpt2[2];
16.start_point = new double[3];

16.start_point[0] = 16_endpt1[0];
16.start_point[1] = 16_endpt1[1];
16.start_point[2] = 16_endpt1[2];
16.end_point = new double[3];

16.end_point[0] = 16_endpt2[0];
16.end_point[1] = 16_endpt2[1];
16.end_point[2] = 16_endpt2[2];
I7.start_point = new double[3];

I7.start_point[0] = I7_endpt1[0];
I7.start_point[1] = 17_endpt1[1];
I7.start_point[2] = I7_endptl1[2];
I7.end_point = new double[3];

I7.end_point[0] = I7_endpt2[0];
I7.end_point[1] = I7_endpt2[1];
I7.end_point[2] = I7_endpt2[2];
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18.start_point = new double[3];
18.start_point[0] = 18_endpt1[0];
18.start_point[1] = 18_endptl1[1];
18.start_point[2] = I8_endpt1[2];
18.end_point = new double[3];
18.end_point[0] = 18_endpt2[0];
18.end_point[1] = 18_endpt2[1];
18.end_point[2] = I8_endpt2[2];
19.start_point = new double[3];
19.start_point[0] = 19_endpt1[0];
19.start_point[1] = 19_endpt1[1];
19.start_point[2] = 19_endpt1[2];
19.end_point = new double[3];
19.end_point[0] = 19_endpt2[0];
19.end_point[1] = 19_endpt2[1];
19.end_point[2] = 19_endpt2[2];
110.start_point = new double[3];
110.start_point[0] = 110_endpt1[0];
110.start_point[1] = 110_endpt1[1];
110.start_point[2] = 110_endpt1[2];
110.end_point = new double[3];
110.end_point[0] = 110_endpt2[0];
110.end_point[1] = 110_endpt2[1];
110.end_point[2] = 110_endpt2[2];
I11.start_point = new double[3];
I11.start_point[0] = 111_endpt1[O0];
[11.start_point[1] = 111_endpt1[1];
I11.start_point[2] = 111 _endptl1[2];
I11.end_point = new double[3];
I111.end_point[0] = 111_endpt2[0];
I11.end_point[1] = 111_endpt2[1];
I111.end_point[2] = 111_endpt2[2];
112.start_point = new double[3];
112.start_point[0] = 112_endpt1[0];
112.start_point[1] = 112_endpt1[1];
112.start_point[2] = 112_endpt1[2];
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112.end_point = new double[3];

112.end_point[0] = 112_endpt2[0];
112.end_point[1] = 112_endpt2[1];
112.end_point[2] = 112_endpt2[2];
I13.start_point = new double[3];

113.start_point[0] = 113_endpt1[0];
113.start_point[1] =113 _endpt1[1];
113.start_point[2] = 113_endpt1[2];
113.end_point = new double[3];

113.end_point[0] = 113_endpt2[0];
113.end_point[1] = 113 _endpt2[1];
113.end_point[2] = 113_endpt2[2];
114 .start_point = new double[3];

114 start_point[0] = 114_endpt1[0];
114 start_point[1] = 114 _endpt1[1];
114.start_point[2] = 114_endpt1[2];
114.end_point = new double[3];

114.end_point[0] = 114_endpt2[0];
114.end_point[1] = 114 _endpt2[1];
114.end_point[2] = 114_endpt2[2];
I15.start_point = new double[3];

115.start_point[0] = 115_endpt1[0];
115.start_point[1] = 115 _endpt1[1];
115.start_point[2] = 115_endpt1[2];
115.end_point = new double[3];

115.end_point[0] = 115_endpt2[0];
115.end_point[1] = I115_endpt2[1];
115.end_point[2] = 115_endpt2[2];
116.start_point = new double[3];

116.start_point[0] = 116_endpt1[0];
116.start_point[1] = 116_endpt1[1];
116.start_point[2] = 116_endpt1[2];
116.end_point = new double[3];

116.end_point[0] = 116_endpt2[0];
116.end_point[1] = 116_endpt2[1];
116.end_point[2] = 116_endpt2[2];

33



//COSI[aHI/Ie IICPBOIo MMpsAMOYTOJIbHUKA JIsI OCHOBAHUA

Tag[] objarrayl = new Tag[4];
theUfSession.Curve.CreateLine(ref 11, out objarray1[0]);
theUfSession.Curve.CreateLine(ref 12, out objarray1[1]);
theUfSession.Curve.CreateLine(ref 13, out objarray1[2]);
theUfSession.Curve.CreateLine(ref 14, out objarrayl1[3]);
//COSI[aHI/Ie BTOPOTI'O IpAMOYI'OJIbHHUKA OJIsI BBICMKU B OCHOBAHHUH
Tag[] objarray2 = new Tag[4]; theUfSession.Curve.CreateLine(ref
I5, out objarray2[0]); theUfSession.Curve.CreateLine(ref 16, out
objarray2[1]); theUfSession.Curve.CreateLine(ref 17, out
objarray2[2]); theUfSession.Curve.CreateLine(ref 18, out
objarray2[3]);

//COSI[aHI/Ie IMPpAMOYT'OJIbHUKA IJI pUCOBAHWA HUJIMHAPA

Tag[] objarray3 = new Tag[4];
theUfSession.Curve.CreateLine(ref 19, out objarray3[0]);
theUfSession.Curve.CreateLine(ref 110, out objarray3[1]);
theUfSession.Curve.CreateLine(ref 111, out objarray3[2]);
theUfSession.Curve.CreateLine(ref 112, out objarray3[3]);
//COSI[aHI/Ie NpsAMOYIT'OJIbHUKA IJIsI BBICMKHU

Tag[] objarray4 = new Tag[4];
theUfSession.Curve.CreateLine(ref 113, out objarray4[0]);
theUfSession.Curve.CreateLine(ref 114, out objarray4[1]);
theUfSession.Curve.CreateLine(ref 115, out objarray4[2]);
theUfSession.Curve.CreateLine(ref 116, out objarray4[3]);

//mapannenenurnena Jyisi OCHOBAHUS

double[] direction1 ={ 0.0, 0.0,1.0 };

//TlepemeHHas1, 3a/1at0111asi 3HAYSHUsI HAIIPaBJICHUS BbIIaBIMBaHUS
/loce CZ

double[] ref_ptl = new double[3];

//Tpebyemasi, HO HE HCTIOJIb3yeMasl IepeMeHHast

string taper_anglel = "0.0";

//TlepemeHHas1, ONpeeNsoas 3HaYeHUe YKIOHa MPH
//BBIIABINBAHUA

string[] limitl = {"0", "80" };
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//TlepeMeHHast, OTPEEIIAIONIAs HAYaI0 U KOHEI[ BbIaBINBAHUS
Tag[] 1;

/Yka3arenp Ha pe3ylabTaT Oepaum
theUfSession.Modl.CreateExtruded(objarrayl, taper_anglel,
limitl, ref_ptl, directionl, FeatureSigns.Nullsign, out f1);

//co3manue napajuiesienuIneaa JJisi BRIEMKH B OCHOBaHHUH
double[] direction2 = { 0.0, 0.0, 1.0 };

//TlepeMeHHas 3a1ar01Iast 3SHAYCHUS HAITPABJICHUS BbIIaBIIUBAHUS
/loce CZ

double[] ref_pt2 = new double[3];

//TpebGyemasi, HO HE UCIIOJIb3yeMast IepeEMEHHas

string taper_angle2 = "0.0";

//TlepeMeHHast, ONIpeIeIIAIoNIas 3HAYCHUE YKIIOHA TIPU
//BBIIABIIMBAaHUH

string[] limit2 = { "0", "80" };

//TlepeMeHHasl, OTIPEIENISIOIIAs HAYall0 U KOHEIl BbIIaBINBAHUS
Tag[] f2;

/lYka3arenb Ha pe3yabTaT Omepaluy BblIaBIHBAHUS
theUfSession.Modl.CreateExtruded(objarray2, taper_angle2,
limit2, ref_pt2, direction2, FeatureSigns.Negative, out f2);

//BpaHICHI/ISI MMpAMOYTOJIbHUKA IJId CO3JJaHUA HNUJIUMHAPA
double[] ref_pt3 = new double[3];

//3aaHN€e TOYKU, OTHOCUTEIBHO KOTOPOU OYJET BBIIOIHATHCS
//Bpatienue

ref _pt3[0] =-65;

ref_pt3[1] = 0.00;

ref_pt3[2] = 40;

double[] direction3 = { 0.00, 1.00, 0.00 };
//nanpaBreHre BpalieHus

string[] limit3 = { "0", "360" };

//HavanbHBIA U KOHEUHBIN yroJl BpallleHus

Tag[] f3;

[lyxazatenp Ha pe3ysIbTaT ONEpaIliy BpaIleHHUs
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theUfSession.Modl.CreateRevolved(objarray3, limit3, ref_pt3,
direction3, FeatureSigns.Nullsign, out f3);

//Coznanue ornepauuu "BeIpe3aHust BpameHnem"
double[] ref_pt4 = new double[3];

ref_pt4[0] =

-65;

ref_pt4[1] = 0.00;

ref_pt4[2] = 40;

double[] direction4 = { 0.00, 1.00, 0.00 };
string[] limit4 = {"0", "360" };

Tag[] f4;

[[Tlapametp FeatureSigns ¢pyukiuu CreateRevolved nomken ObITh
[lonipenenen kak Negative (BerunTanue)
theUfSession.Modl.CreateRevolved(objarray4, limit4, ref_pt4,
direction4, FeatureSigns.Negative, out f4);

2.2. IlpakTHyeckasi 4acTh

2.2.1. 3ananue Ha 1a0opaTOpPHYIO padoTy
[TonyunTs cregyromnme reomeTpuieckue GUurypsl

BapuaHT

FeomeTpuyeckasa ¢urypa
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2.2.2. Coaep:xkaHue 0T4YeTAa 10 J1a00paTopHOii padoTe
1. HasBanwue u 1enp pabOTHI.
KpaTKUM OTIHCaHUEM,
COOTBETCTBYIOIIIME OCHOBHBIM IIIaraM BBITIOJTHEHHOW PaOOTEHI.
CKpHUHIIOTHI, TEMOHCTpHUpYIOLHE PaboTOCTIOCOOHOCTh
CO3IaHHOU OUOINOTEKH.
4.  JIMCTHHT mPrpaMMbl C KOMMEHTAPUSIMHU.
Ckpunmotsl 3D mozenu, chopmupoBanHoi Bareit
OMOIMOTEKOM.

2.

3.

5.

CKpUHIIOTHI c
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3. IPAKTHYECKAS PABOTA Ne 3
CO3JAHME NAPAMETPUYECKHU 3AJAHHBIX
OBBEKTOB

Lenb paboOThl: HAyuyuThCS MapaMETPUUYECKH 3aJlaBaTh
napameTpbl 00BEKTOB, OCBOUThH OIEpalH «CKPYIJICHHE» U
«pe3poay.

3.1. TeopeTuyeckasi 4acTh
3.1.1. O61umii BU ¥ MOPSIAOK MOCTPOEHMSI 1eTATH
Bun ¢ monoxenunem oceii mpecTasieH Ha puc. 3.1.

9

Nod
Puc. 3.1. 3D-Monenp o0beKTa

[TyHKTHpHAS OKPYKHOCTH CHHETO I[BETA, N300paKEHHASI CHI)KHETO
Topa 60JTa, SABIAETCS OTOOPAKEHUEM PE3BOBI.

Beicota

Luamerp

\Lar pesbbb

Puc. 3.2. ®opma 3aganus mapamMeTpoB 0onTa
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ITocine cosmanms HOBoro mpoekra B Visual Studio meoOxomumo
n06aBuTh B Hero Gopmy. st aToro HyxHo B okHe Solution Explorer
NpaBOil KHOMKOM MBIIIK INEJKHYTh 10 HAa3BaHUIO MPOEKTAa U
BBIIIOJIHUTH TTocienoBarenbHocts Add — WindowsForm.

[Tocie sToro cieayer m00aBUTh Ha GOPMY HEOOXOIAUMBIC IIEMECHTBI
yrpasieHusi U3 okHa T00IBOX (maHenab 3JEMEHTOB, HAXOMMUTCS B
JICBOM YaCTH MHTErPUPOBAHHOM cpenabl paspaborku Visual Studio).
JloGaBuM Tpu dreMeHTa teXtBOX, KoTopbie NCTIONB3YIOTCS IJI BBOIA
JaHHBIX, TpH deMenTa Label, u xkHomKy.

B ocHoBHOM (aitiie mpoekra Programm.cs mo6aBuM MpOCTPAHCTBO
HUMCH:

using System.Collections;

JUTS KCTIOJIb30BaHust 00bekTa ArrayList.

Hike 106aBuM TmiepeMeHHbIE, 3HAUCHUST KOTOPBIX OYyT BBOIUTHCS C
(hopMmBI.

public static double height;//BricoTa, Mmm

public static double Radius;//paguyc, mm

public static double step;//iar pe3s0s1, MM

Tak Oyzet BbINISAACTh Havyaso ¢aiina Programm.cs:using
System;

using NXOpen; using

NXOpen.UF;

using System.Collections;

public class Program

{

/I class members

private static Session theSession;

private static Ul theUl,

private static UFSession theUfSession;
public static Program theProgram; public
static bool isDisposeCalled;
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public static double height;//Beicota, MM
public static double Radius;//paguyc, mMm
public static double step;//marpe3s0b1, MM

JIBaxapl IIEIKHYB 10 KHOMKE Ha ¢opme, Cco37acTCs KOJ
o0paboTurka COOBITHS HaKaTHsl Ha KHONKY, B HEM J100aBHM
CIEAYIONIUN KOJ:

namespace NX7_Open_CS_Wizard6

{

public partial class Form1 : Form

{
public Form1()
{

InitializeComponent();

ks

private void buttonl_Click(object sender, EventArgs e)
{

Program.height = Convert. ToDouble(textBox1.Text);
Program.Radius = Convert. ToDouble(textBox2.Text);
Program.step = Convert. ToDouble(textBox3.Text);
Close();

¥

¥

} _

B daitne Programm.cs, B mpouenype Main, nepen koziom,
OIHCBIBAIOLINM r€OMETPUUECKUE TOCTPOEHUs, HEOOXOAMMO
3a7aTh KOMaHTy OTKPBITHSI (POPMBI TIPH 3QITYCKE MPHITOKEHHS:
NX7_Open_CS_Wizard6.Forml f = new
NX7_Open_CS_Wizard6.Form1();

f.ShowDialog();

(O0parute BHHMaHue Ha HU(GPY B KOHIIE UMEHU MPOEKTa, KOTpas
JI0JKHA COOTBETCTBOBATh BBAIIIEMY HOMEPY IPOEKTA).

ITpu otkpeitun DLL daitna B NX oTkpoercs ¢popma, BKOTOPYIO
HE00X0/IMMO BBECTH HEOOXOIMMBIC 3HAYCHUSI M HAXKATh
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Ha KHomKy. Jlanee OynyT ucnoibp3oBaThesi nepemenHsie height,Radius,
stepcojieprKalfe BBeICHHbIC 3HAUCHUS.

Cosgagum YEeTBIPEXyroJbHUK W3 KOTOPOro BpaIlCHHEM
Oynaer cozmad muauHIp (puc. 3.3).

//co3aaHre HOBOTO MPOEKTA

Tag UFPartl,;

string namel = "bolt";

int unitsl = 1;

theUfSession.Part.New(namel, unitsl, out UFPartl);

UFCurve.Line segmentO
UFCurve.Line segmentl = new UFCurve.Line();
UFCurve.Line segment2 = new UFCurve.Line();
UFCurve.Line segment3 = new UFCurve.Line();

new UFCurve.Line();

segment0.start_point = new double[3];
segment0.start_point[0] = 0.00;
segment0.start_point[1] = 0.00;
segment0.start_point[2] = 0.00;
segment0.end_point = new double[3];
segment0.end_point[0] = 0.00;
segment0.end_point[1] = 0.00;
segment0.end_point[2] = height;

segmentl.start_point = new double[3];
segmentl.start_point[0] = 0.00;
segmentl.start_point[1] = 0.00;
segmentl.start_point[2] = height;
segmentl.end_point = new double[3];
segmentl.end point[0] = Radius;
segmentl.end_point[1] = 0.00;
segmentl.end_point[2] = height;

segment2.start_point = new double[3];
segment2.start_point[0] = Radius;
segment2.start_point[1] = 0.00;
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segment2.start_point[2] = height;
segment2.end_point = new double[3];
segment2.end_point[0] = Radius;
segment2.end_point[1] = 0.00;
segment2.end_point[2] = 0.00;

segment3.start_point = new double[3];
segment3.start_point[0] = Radius;
segment3.start_point[1] = 0.00;
segment3.start_point[2] = 0.00;
segment3.end_point = new double[3];
segment3.end_point[0] = 0.00;
segment3.end_point[1] = 0.00;
segment3.end_point[2] = 0.00;

Tag[] BoltArray = new Tag[5]; theUfSession.Curve.CreateLine(ref
segment0, out BoltArray[0]);theUfSession.Curve.CreateLine(ref
segmentl, out BoltArray[1]);theUfSession.Curve.CreateLine(ref
segment2, out BoltArray[2]);theUfSession.Curve.CreateLine(ref
segment3, out BoltArray[3]);double[] ref_ptl = new double[3];
ref_pt1[0] = 0.00;

ref ptl[1] = 0.00;

ref_ptl[2] = 0.00;

double[] direction1 = { 0.00, 0.00, 1.00 };

string[] limitl = { 0", "360" };

Tag[] featuresl; theUfSession.Modl.CreateRevolved(BoltArray,
limitl, ref_ptl,directionl, FeatureSigns.Nullsign, out featuresl);
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Puc. 3.3. Pe3ynbrar paboThl mporpaMMHOIoO Koaa

Co3mamum eni€ OAWH YETHIPEXYTOJNbHHUK HaJ LWIHIPOM, Bpalas
KOTOPBIH, MOJYYHM 3aroTOBKY IOJ «IUBANKY» Oonta (puc. 3.4).
Onepanus «BpalleHHe» BBIMOJIHUM ¢ napaMmerpoM Positive, 4ToObI
COEIMHUTH JIBE YACTH.

Tag[] features2;

UFCurve.Line segment4
UFCurve.Line segment5 = new UFCurve.Line();
UFCurve.Line segment6 = new UFCurve.Line();
UFCurve.Line segment7 = new UFCurve.Line();

new UFCurve.Line();

segment4.start_point = new double[3];
segment4.start_point[0] = 0.00;
segment4.start_point[1] = 0.00;
segment4.start_point[2] = height;
segment4.end_point = new double[3];
segment4.end_point[0] = Radius * 1.5;
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segment4.end_point[1] = 0.00;
segment4.end_point[2] = height;

segment5.start_point = new double[3];
segment5.start_point[0] = Radius * 1.5;
segment5.start_point[1] = 0.00;
segment5.start_point[2] = height;
segment5.end_point = new double[3];
segment5.end_point[0] = Radius * 1.5;
segment5.end_point[1] = 0.00;
segment5.end_point[2] = height * 1.25;

segment6.start_point = new double[3];
segment6.start_point[0] = Radius * 1.5;
segment6.start_point[1] = 0.00;
segment6.start_point[2] = height * 1.25;
segment6.end_point = new double[3];
segment6.end_point[0] = 0.00;
segment6.end_point[1] = 0.00;
segment6.end_point[2] = height * 1.25;

segment7.start_point = new double[3];
segment7.start_point[0] = 0.00;
segment7.start_point[1] = 0.00;
segment7.start_point[2] = height * 1.25;
segment?7.end_point = new double[3];
segment?7.end_point[0] = 0.00;
segment7.end_point[1] = 0.00;
segment7.end_point[2] = height;

Tag[] BoltArrayl = new Tag[5]; theUfSession.Curve.CreateLine(ref
segment4, out BoltArray1[0]);theUfSession.Curve.CreateLine(ref
segment5, out BoltArray1[1]);theUfSession.Curve.CreateLine(ref
segment6, out BoltArray1[2]);theUfSession.Curve.CreateLine(ref
segment?, out BoltArray1[3]);
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double[] ref_pt2 = new double[3];
ref_pt1[0] = 0.00;

ref_ptl[1] = 0.00;

ref_ptl[2] = height;

double[] direction2 = { 0.00, 0.00, 1.00 };
string[] limit2 = { 0", "360" };

theUfSession.Modl.CreateRevolved(BoltArrayl, limit2, ref pt2,
direction2, FeatureSigns.Positive, out features?2);

Puc. 3.4. [ToctpoeHHast mporpaMMHO «IIsnka» 6onra Cienyromas

KOMaHa HCHOJIb3YCTCA MJId CKPYIJICHUA
«uwtsnkuy 6oxra (puc. 3.5).
Tag featl = features2[0];
Tag cyl_tag, obj_id_camf, blend1,
Tag[] Edge_array_cyl, listl, list2;
int ecount;

theUfSession.Modl.AskFeatBody(featl, out cyl_tag);
theUfSession.Modl.AskBodyEdges(cyl_tag, out
Edge_array_cyl);
theUfSession.Modl.AskListCount(Edge_array_cyl, out
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ecount);
ArrayList arr_listl = new ArrayList();
ArrayList arr_list2 = new ArrayList();

for (int i = 0; ii < ecount; ii++)

{

Tag edge;

theUfSession.Modl.AskListltem(Edge_array_cyl, ii, out edge);if (i
== 2)

{

arr_list2.Add(edge);

}

}
list2 = (Tag[])arr_list2. ToArray(typeof(Tag));

int allow_smooth = 0;

int allow_cliff = 0;

int allow_notch = 0;

double vrb_tol =0.0;

string rad1 = Convert.ToInt32(Radius).ToString();
theUfSession.Modl.CreateBlend(rad1, list2, allow_smooth,
allow_cliff, allow_notch, vrb_tol, out blend1);

Puc. 3.5. Ckpyrnenue «Iuismnkem 0onra
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Teneps HE0OX0MMO 100aBUTH CUMBOJIMYECKYIO Pe3b0Y HALIMIUID
MeHbLIEro paauyca. st 3Toro 106aBUM CIeAYIOMNI KOJ.

Tag feat = features1[0];

Tag[] FeatFaces;

int FacesCount, FaceType, FaceNormDir;
Tag face, s_face, c_face, feature_eid,;
double[] point = new double[3];

double[] dir = new double[3];

double[] box = new double[6];

double radius, rad;

s_face = new Tag();c_face =
new Tag();

theUfSession.Modl.AskFeatFaces(feat, out FeatFaces);
theUfSession.Modl.AskListCount(FeatFaces, out
FacesCount);

UFModl.SymbThreadData thread = new
UFModl.SymbThreadData();

for (int i = 0; i < FacesCount; i++)

{

theUfSession.Modl.AskL.istltem(FeatFaces, i, out face);
theUfSession.Modl.AskFaceData(face, out FaceType,
point, dir, box, out radius, out rad, out FaceNormDir);

if (FaceType == 22)

{

s_face = face;
/IU1.GetUI().NXMessageBox.Show("Message",
NXMessageBox.DialogType.Information, "Planar face");

}
if (FaceType == 16)
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c_face = face;
/IU1.GetUI().NXMessageBox.Show("Message",
NXMessageBox.DialogType.Information, "Cylindrical face");

¥

}
double[] thread_direction = { 0.00, 0.00, 1.00 };

// naripaBnenue pe3bOb

thread.cyl_face = c_face; thread.start_face =

s_face; thread.axis_direction = thread_direction;
thread.rotation = 1;

thread.num_starts = 1,

thread.length = Convert. ToString(height);// uinna pe3bob
thread.form = "Metric";// merpuueckas cucrema thread.major_dia =
Convert.ToString(2 * Radius);

/[BHEIIHUI AHaMeTp pe3bObI

thread.minor_dia = Convert.ToString((2 * Radius) -1);
//BryTpennuii quametp pe3nOsl thread.tapped_dia

= Convert.ToString(2 *

Radius);//mumerp pe3nObl

thread.pitch = Convert. ToString(step);//miar pe3s0bt
thread.angle = "60";//yros pe3b0bI

try
{
theUfSession.Modl.CreateSymbThread(ref thread, out
feat);
}
catch (NXOpen.NXException ex)
{

Ul.GetUI().NXMessageBox.Show(""Message",
NXMessageBox.DialogType.Error, ex.Message);

¥
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Puc. 3.6. CumBonmueckas pe3pda Ha IUIHApe

OcTajiocs TOJNBLKO I[O6aBI/ITB npope3p MoA NUIMLEBYHO OTBEPTKY B
(OUTIKE», A 9TOr'0 IHOCTPOHUM HNPAMOYTOJIbHUK Hall LIANIKON U

NpoJIaBMM ero BHU3 ¢ mapameTpoM Negative.
UFCurve.Line segment8 = new UFCurve.Line();
UFCurve.Line segment9 = new UFCurve.Line();
UFCurve.Line segment10 = new UFCurve.Line();
UFCurve.Line segment11 = new UFCurve.Line();

segment8.start_point = new double[3];
segment8.start_point[0] = Radius * 1.5;
segment8.start_point[1] = Radius * 0.2;
segment8.start_point[2] = height * 1.25;
segment8.end_point = new double[3];
segment8.end_point[0] = Radius * 1.5;
segment8.end_point[1] = -(Radius * 0.2);
segment8.end_point[2] = height * 1.25;

segment9.start_point = new double[3];
segment9.start_point[0] = Radius * 1.5;
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segment9.start_point[1] = -(Radius * 0.2);
segment9.start_point[2] = height * 1.25;
segment9.end_point = new double[3];
segment9.end_point[0] = -(Radius * 1.5);
segment9.end_point[1] = -(Radius * 0.2);
segment9.end_point[2] = height * 1.25;

segmentl10.start_point = new double[3];
segment10.start_point[0] = -(Radius * 1.5);
segmentl10.start_point[1] = -(Radius * 0.2);
segment10.start_point[2] = height * 1.25;
segment10.end_point = new double[3];
segment10.end_point[0] = -(Radius * 1.5);
segment10.end_point[1] = Radius * 0.2;
segment10.end_point[2] = height * 1.25;

segmentll.start_point = new double[3];
segmentll.start_point[0] = -(Radius * 1.5);
segmentll.start_point[1] = Radius * 0.2;
segmentll.start_point[2] = height * 1.25;
segmentll.end_point = new double[3];
segmentll.end_point[0] = Radius * 1.5;
segmentll.end_point[1] = Radius * 0.2;
segmentll.end_point[2] = height * 1.25;

Tag[] BoltArray2 = new Tag[5]; theUfSession.Curve.CreateLine(ref
segment8, out BoltArray2[0]);theUfSession.Curve.CreateLine(ref
segment9, out BoltArray2[1]);theUfSession.Curve.CreateLine(ref
segment10, out BoltArray2[2]);

theUfSession.Curve.CreateLine(ref segmentl11, out

BoltArray2[3));

string glub = Convert.ToInt32(height * 0.125).ToString();
string taper_angle = "0.0";

string[] limit3 = { "0", glub };

double[] ref_pt3 = new double[3];
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double[] direction3 = { 0.0, 0.0, -1.0 };

theUfSession.Modl.CreateExtruded(BoltArray2, taper_angle,
limit3, ref_pt3, direction3,FeatureSigns.Negative, out features2);

Puc. 3.7. loGaBineHHas MpOpe3b Ha IIIISAIIKE)

3.2. IlpakTH4YecKasi 4acTh

3.2.1. 3ananue Ha 1a0OPATOPHYIO padoTy

[Tomyuuts crneayroniye o0bEKTh OOJITOB.
BapuaHT, reomeTpuyeckas purypa




3.2.2. Coaep:xaHue 0T4eTA 10 J1a00pPaTOPHOIi padoTe

1. Ha3Banue u 11e516 paObOTHI.

2. CKpUHIIIOTHI C KPaTKUM OIMCAaHUEM, COOTBETCTBYIOITHE
OCHOBHBIM II1araM BBITIOJTHEHHON paOoTHI.

3. CKpUHIIIOTHI, JIEMOHCTPHUPYIOIIHE PabOTOCIIOCOOHOCTh
CO3JITaHHOM OMOJIMOTEKH.

4. JIMCTUHT TIPrpaMMBbl ¢ KOMMEHTapUsSIMHU.

5.Ckpunmorsl  3D-mozmenu, chopmupoBanHoil — Bameit
OUOINOTEKOH.

6. BLIBOIBI.
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4. MIPAKTHYECKAS PABOTA Ne 4
CO3JAHUE CBOPKHA KOHCTPYKIIUH
N3 OTAEJBbHBIX IETAJIEU

enp paboThl: OCBOCHUE METOJUKH pa3MEILCHUs] MOJeIIei ieTaneil B
abCOIIOTHON CHUCTEME KOOPJIMHAT IPOCTPAaHCTBA COOPOYHON MOJIENH,
OCBOCHHUE OMEpaIiy «packay.

4.1. TeopeTuyeckasi 4acTh
B namnHoii nmabGopaTtopHOW paboTe mpeasiaraeTcs — BBIMOJTHHUTH
cOopouHyI0 MOjIeNb GUILTPa, peacTaBiIeHHyo Ha puc. 4.1. Takum
o0pa3om, JeTallb MPHOOpeTaeT KOHCUHBIN BH/I.

@

van/

Puc. 4.1. C6opounas Mmoens GpuibTpa

[IpuBenem moOApOOHOE oOMHUCaHWE MPOTPaAaMMHON  peanu3aliu
noctpoenus coopounoit 3D-monenu.

Monenb cOCTOUT U3 Tpex JieTanel (KOpILyc, KpbIIika, QUIbTPYIOLIUI
AJIEMEHT), KaXZas U3 KOTOPBIX OQOpMIsSeTcs Kak OTAEIbHbINA
nokymMeHT. Ha 3aBepiaromiem stame NpOU3BOAUTCS cOOpKa Beex
JeTanell B OAHO u3jenue. Bee nerann Ha MOMEHT OCYIIECTBIICHUS
cOOpKH, MOTYT OBITh COXpaHEHbl B (ailibl Ha JHUCKE WIH ObITh
IIPE/ICTAaBICHHBIMU B BU/I€ OTKPBITHIX IIPOEKTOB.

B nauane nporpamMmbl CO31aJuM HOBYIO MOJENb - KOPILYC JUIs
¢bubTpa, KOTOpas npejcTaBieHa Ha puc. 4.2.
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Puc. 4.2. Kopnyc mist punbTpa

Tag UFPartl,;

string namel = "Korpus";

int unitsl = 1;

theUfSession.Part.New(namel, units1, out UFPartl);

double[] 11_endptl = {0, 0, 0.00 };
double[] I11_endpt2 ={32.5, 0, 0.00 };

double[] 12_endptl ={ 32.5, 0, 0.00 };
double[] 12_endpt2 = { 32.5, 170, 0.00 };

double[] 13_endptl = { 32.5, 170, 0.00 };
double[] 13_endpt2 = { 45, 185, 0.00 };

double[] 14_endptl = { 45, 185, 0.00 };
double[] 14_endpt2 = { 45, 225, 0.00 };

double[] 15_endptl = { 45, 225, 0.00 };
double[] 15_endpt2 = { 0, 225, 0.00 };

double[] 16_endptl = { 0, 225, 0.00 };
double[] 16_endpt2 = {0, 0, 0.00 };

UFCurve.Line linel = new UFCurve.Line();
UFCurve.Line line2 = new UFCurve.Line();
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UFCurve.Line line3 = new UFCurve.Line();
UFCurve.Line lined = new UFCurve.Line();
UFCurve.Line line5 = new UFCurve.Line();

UFCurve.Line line6 = new UFCurve.Line();

linel.start_point = new double[3];

linel.start_point[0] = I1_endpt1[0];
linel.start_point[1] = I11_endpt1[1];
linel.start_point[2] = I1_endpt1[2];
linel.end_point = new double[3];

linel.end_point[0] = I1_endpt2[0];
linel.end_point[1] = I1_endpt2[1];
linel.end_point[2] = I1_endpt2[2];
line2.start_point = new double[3];

line2.start_point[0] = 12_endpt1[0];
line2.start_point[1] = 12_endpt1[1];
line2.start_point[2] = 12_endpt1[2];
line2.end_point = new double[3];

line2.end_point[0] = 12_endpt2[0];
line2.end_point[1] = 12_endpt2[1];
line2.end_point[2] = 12_endpt2[2];
line3.start_point = new double[3];

line3.start_point[0] = I13_endpt1[0];
line3.start_point[1] = I13_endpt1[1];
line3.start_point[2] = I3_endpt1[2];
line3.end_point = new double[3];

line3.end_point[0] = I3_endpt2[0];
line3.end_point[1] = I13_endpt2[1];
line3.end_point[2] = I3_endpt2[2];
line4.start_point = new double[3];

lined.start_point[0] = 14_endpt1[0];
lined.start_point[1] = 14_endpt1[1];
lined.start_point[2] = 14_endpt1[2];
lined.end_point = new double[3];

lined.end_point[0] = 14_endpt2[0];
lined.end_point[1] = 14_endpt2[1];
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lined.end_point[2] = 14_endpt2[2];
line5.start_point = new double[3];

line5.start_point[0] = I15_endpt1[0];
line5.start_point[1] = I5_endpt1[1];
line5.start_point[2] = 15_endpt1[2];
line5.end_point = new double[3];

line5.end_point[0] = I5_endpt2[0];
line5.end_point[1] = I5_endpt2[1];
line5.end_point[2] = I15_endpt2[2];
line6.start_point = new double[3];

line6.start_point[0] = 16_endpt1[0];
line6.start_point[1] = 16_endpt1[1];
line6.start_point[2] = 16_endpt1[2];
line6.end_point = new double[3];

line6.end_point[0] = 16_endpt2[0];
line6.end_point[1] = 16_endpt2[1];
line6.end_point[2] = 16_endpt2[2];

Tag[] objarrayl = new Tag[7];

theUfSession.Curve.CreateLine(ref linel, out objarray1[0]);
theUfSession.Curve.CreateLine(ref line2, out objarray1[1]);
theUfSession.Curve.CreateLine(ref line3, out objarrayl1[2]);
theUfSession.Curve.CreateLine(ref line4, out objarray1[3]);
theUfSession.Curve.CreateLine(ref line5, out objarrayl[4]);
theUfSession.Curve.CreateLine(ref line6, out objarrayl[5]);

double[] ref_ptl = new double[3];
ref_pt1[0] = 0.00;

ref ptl[1] = 0.00;

ref_pt1[2] = 0.00;

double[] direction1 = { 0.00, 1.00, 0.00 };
string[] limitl = { "0", "360" };

Tag[] featuresl;

theUfSession.Modl.CreateRevolved(objarrayl, limitl,
ref_ptl, directionl, FeatureSigns.Nullsign, out featuresl);
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T

double[] 113_endptl = { -70, 205, 0.00 };
double[] 113_endpt2 = { -20, 205, 0.00 };

double[] 114_endptl = 113_endpt2;
double[] 114_endpt2 = { -20, 215, 0.00 };

double[] 115_endptl = 114_endpt2;
double[] 115_endpt2 = { -70, 215, 0.00 };

double[] 116_endptl = 115_endpt2;
double[] 116_endpt2 = { -70, 205, 0.00 };
UFCurve.Line linel3 = new UFCurve.Line();
UFCurve.Line linel4d = new UFCurve.Line();
UFCurve.Line linel5 = new UFCurve.Line();
UFCurve.Line linel6 = new UFCurve.Line();

linel3.start_point = new double[3];

linel3.start_point[0] = 113_endpt1[0];
linel3.start_point[1] = 113_endptl1[1];
linel3.start_point[2] = 113_endpt1[2];
linel3.end_point = new double[3];

linel3.end_point[0] = 113_endpt2[0];
linel3.end_point[1] = 113 _endpt2[1];
linel3.end_point[2] = 113_endpt2[2];
linel4.start_point = new double[3];

linel4.start_point[0] = 114_endpt1[0];
lineld.start_point[1] =114 _endptl[1];
linel4.start_point[2] = 114_endpt1[2];
linel4.end_point = new double[3];

linel4.end_point[0] = 114_endpt2[0];
lineld.end_point[1] = 114 _endpt2[1];
linel4.end_point[2] = 114_endpt2[2];
linel5.start_point = new double[3];
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linel5.start_point[0] = 115_endpt1[0];
linel5.start_point[1] = 115_endpt1[1];
linel5.start_point[2] = 115 endpt1[2];
linel5.end_point = new double[3];

linel5.end_point[0] = 115_endpt2[0];
linel5.end_point[1] = 115_endpt2[1];
linel5.end_point[2] = 115 _endpt2[2];
linel6.start_point = new double[3];

linel6.start_point[0] = 116 _endpt1[0];
linel6.start_point[1] = 116_endpt1[1];
linel6.start_point[2] = 116 _endpt1[2];
linel6.end_point = new double[3];

linel6.end_point[0] = 116_endpt2[0];
linel6.end_point[1] = 116_endpt2[1];
linel6.end_point[2] = 116 _endpt2[2];

Tag[] objarray3 = new Tag[7];
theUfSession.Curve.CreateLine(ref linel3, out objarray3[0]);
theUfSession.Curve.CreateLine(ref linel4, out objarray3[1]);
theUfSession.Curve.CreateLine(ref linel5, out objarray3[2]);
theUfSession.Curve.CreateLine(ref linel6, out objarray3[3]);
double[] ref_pt2 = new double[3];

ref _pt2[0] = -50.00;

ref_pt2[1] = 205.00;

ref_pt2[2] = 0.00;

double[] direction2 = { 1.00, 0.00, 0.00 };
theUfSession.Modl.CreateRevolved(objarray3, limitl,
ref_pt2, direction2, FeatureSigns.Positive, out featuresl);

T

double[] 17_endptl = {0, 5, 0.00 };
double[] I7_endpt2 = { 27.5, 5, 0.00 };
double[] 18_endptl = 17_endpt2; double[]
I8 endpt2 = { 27.5, 170, 0.00 };
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double[] 19_endptl = 18_endpt2; double[]
19_endpt2 = { 40, 185, 0.00 };

double[] 110_endptl = 19_endpt2; double[]
110_endpt2 = { 40, 225, 0.00 };

double[] 111_endptl = 110_endpt2;
double[] 111_endpt2 = { 0, 225, 0.00 };

double[] 112_endptl =111 _endpt2;
double[] 112_endpt2 = {0, 5, 0.00 };

UFCurve.Line line7 = new UFCurve.Line();
UFCurve.Line line8 = new UFCurve.Line();
UFCurve.Line line9 = new UFCurve.Line();
UFCurve.Line linel0 = new UFCurve.Line();
UFCurve.Line linell = new UFCurve.Line();
UFCurve.Line linel2 = new UFCurve.Line();

line7.start_point = new double[3];

line7.start_point[0] = I7_endpt1[0];
line7.start_point[1] = 17_endpt1[1];
line7.start_point[2] = 17_endpt1[2];
line7.end_point = new double[3];

line7.end_point[0] = 17_endpt2[0];
line7.end_point[1] = 17_endpt2[1];
line7.end_point[2] = I7_endpt2[2];
line8.start_point = new double[3];

line8.start_point[0] = 18_endpt1[0];
line8.start_point[1] = 18 endptl[1];
line8.start_point[2] = 18_endpt1[2];
line8.end_point = new double[3];

line8.end_point[0] = I18_endpt2[0];
line8.end_point[1] = 18_endpt2[1];
line8.end_point[2] = I8_endpt2[2];
line9.start_point = new double[3];
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line9.start_point[0] = 19_endpt1[0];
line9.start_point[1] = 19_endptl1[1];
line9.start_point[2] = 19_endptl1[2];
line9.end_point = new double[3];
line9.end_point[0] = 19_endpt2[0];
line9.end_point[1] = 19_endpt2[1];
line9.end_point[2] = 19_endpt2[2];
linel10.start_point = new double[3];
linel0.start_point[0] = 110_endpt1[0];
linel0.start_point[1] = 110_endpt1[1];
linel0.start_point[2] = 110_endpt1[2];
line10.end_point = new double[3];
line10.end_point[0] = 110_endpt2[0];
linel0.end_point[1] = 110_endpt2[1];
line10.end_point[2] = 110_endpt2[2];
linell.start_point = new double[3];
linell.start_point[0] =111 endptl1[0];
linell.start_point[1] = 111_endptl[1];
linell.start point[2] = 111 endptl[2];
linell.end_point = new double[3];
linell.end_point[0] = 111 endpt2[0];
linell.end_point[1] = 111_endpt2[1];
linell.end_point[2] = 111 endpt2[2];
linel2.start_point = new double[3];
linel2.start_point[0] = 112_endpt1[0];
linel2.start_point[1] = 112_endpt1[1];
linel2.start_point[2] = 112_endpt1[2];
linel2.end_point = new double[3];
linel2.end_point[0] = 112_endpt2[0];
linel2.end_point[1] = 112_endpt2[1];
linel2.end_point[2] = 112_endpt2[2];

Tag[] objarray2 = new Tag[7];

theUfSession.Curve.CreateLine(ref line7, out objarray2[0]);
theUfSession.Curve.CreateLine(ref line8, out objarray2[1]);
theUfSession.Curve.CreateLine(ref line9, out objarray2[2]);
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theUfSession.Curve.CreateLine(ref 1linel0, out objarray2[3]);
theUfSession.Curve.CreateLine(ref linell, out objarray2[4]);
theUfSession.Curve.CreateLine(ref linel2, out objarray2[5]);

theUfSession.Modl.CreateRevolved(objarray2, limitl, ref ptl,
directionl, FeatureSigns.Negative, out featuresl);

double[] 117_endptl = { -70, 205, 0.00 };
double[] 117_endpt2 = { -20, 205, 0.00 };

double[] 118_endptl = 117_endpt2;
double[] 118_endpt2 = { -20, 213, 0.00 };

double[] 119_endptl = 118_endpt2;
double[] 119_endpt2 = { -70, 213, 0.00 };

double[] 120_endptl =119 _endpt2;
double[] 120_endpt2 = { -70, 205, 0.00 };
UFCurve.Line linel7 = new UFCurve.Line();
UFCurve.Line linel8 = new UFCurve.Line();
UFCurve.Line linel9 = new UFCurve.Line();
UFCurve.Line line20 = new UFCurve.Line();

linel7.start_point = new double[3];

linel7.start_point[0] = 117_endpt1[0];
linel7.start_point[1] = 117 _endptl1[1];
linel7.start_point[2] = 117_endpt1[2];
linel7.end_point = new double[3];

linel7.end_point[0] = 117_endpt2[0];
linel7.end_point[1] = 117 _endpt2[1];
linel7.end_point[2] = 117_endpt2[2];
linel8.start_point = new double[3];

linel8.start_point[0] = 118 _endpt1[0];
linel8.start_point[1] = 118_endptl1[1];
linel8.start_point[2] =118 _endptl1[2];
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linel8.end_point = new double[3];

linel8.end_point[0] = 118 _endpt2[0];
linel8.end_point[1] = 118 endpt2[1];
linel8.end_point[2] = 118_endpt2[2];
linel9.start_point = new double[3];

linel9.start_point[0] = 119_endpt1[0];
linel9.start_point[1] =119 _endpt1[1];
linel9.start_point[2] = 119_endpt1[2];
line19.end_point = new double[3];

line19.end_point[0] = 119 _endpt2[0];
line19.end_point[1] =119 endpt2[1];
linel9.end_point[2] = 119_endpt2[2];
line20.start_point = new double[3];

line20.start_point[0] = 120_endpt1[0];
line20.start_point[1] = 120_endpt1[1];
line20.start_point[2] = 120_endpt1[2];
line20.end_point = new double[3];

line20.end_point[0] = 120_endpt2[0];
line20.end_point[1] = 120_endpt2[1];
line20.end_point[2] = 120_endpt2[2];

Tag[] objarray4 = new Tag[7];

theUfSession.Curve.CreateLine(ref linel7, out objarray4[0]);
theUfSession.Curve.CreateLine(ref linel8, out objarray4[1]);
theUfSession.Curve.CreateLine(ref linel9, out objarray4[2]);
theUfSession.Curve.CreateLine(ref line20, out objarray4[3]);

theUfSession.Modl.CreateRevolved(objarray4, limitl, ref pt2,
direction2, FeatureSigns.Negative, out featuresl);

Jlanee mpHUCTYNUM K CO3/aHUIO KpPbIIKK A punpTpa. EeoOuiuit
BH/JI TIpe/ICTaBjIeH Ha puc. 4.3-4.4.
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Puc. 4.4. Bun 2 xpeimku 11 GUiibTpa

Tag UFPartl,

string namel = "Krishka";

int unitsl = 1;

theUfSession.Part.New(namel, units1, out UFPartl);

double[] 11_endptl ={ 0, 0,0.00 };
double[] I11_endpt2 = { 40, 0, 0.00 };

double[] 12_endptl = I1_endpt2;
double[] 12_endpt2 = { 40, 5, 0.00 };

65



double[] 13_endptl = 12_endpt2;
double[] 13_endpt2 = { 45, 5, 0.00 };

double[] 14_endptl = I3_endpt2;
double[] 14_endpt2 = { 45, 10, 0.00 };

double[] 15_endptl = 14_endpt2;
double[] 15_endpt2 = { 0, 10, 0.00 };

double[] 16_endptl = 15_endpt2;
double[] 16_endpt2 = {0, 0, 0.00 };

UFCurve.Line linel
UFCurve.Line line2
UFCurve.Line line3

new UFCurve.Line();
new UFCurve.Line();
new UFCurve.Line();
UFCurve.Line lined = new UFCurve.Line();
UFCurve.Line line5 = new UFCurve.Line();
UFCurve.Line line6 = new UFCurve.Line();

linel.start_point = new double[3];

linel.start_point[0] = 11_endpt1[0];
linel.start_point[1] = I1_endptl1[1];
linel.start_point[2] = I1_endpt1[2];
linel.end_point = new double[3];

linel.end_point[0] = 11_endpt2[0];
linel.end_point[1] = I11_endpt2[1];
linel.end_point[2] = I1_endpt2[2];
line2.start_point = new double[3];

line2.start_point[0] = 12_endpt1[0];
line2.start_point[1] = 12_endpt1[1];
line2.start_point[2] = 12_endpt1[2];
line2.end_point = new double[3];

line2.end_point[0] = 12_endpt2[0];
line2.end_point[1] = 12_endpt2[1];
line2.end_point[2] = 12_endpt2[2];
line3.start_point = new double[3];
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line3.start_point[0] = I13_endpt1[0];
line3.start_point[1] = I3_endpt1[1];
line3.start_point[2] = I13_endpt1[2];
line3.end_point = new double[3];

line3.end_point[0] = I3_endpt2[0];
line3.end_point[1] = I3_endpt2[1];
line3.end_point[2] = I3_endpt2[2];
lined.start_point = new double[3];

lined.start_point[0] = 14_endpt1[0];
lined.start_point[1] = 14_endpt1[1];
lined.start_point[2] = 14_endpt1[2];
line4.end_point = new double[3];

lined.end_point[0] = 14_endpt2[0];
lined.end_point[1] = I4_endpt2[1];
lined.end_point[2] = 14_endpt2[2];
line5.start_point = new double[3];

line5.start_point[0] = I15_endpt1[0];
line5.start_point[1] = 15_endpt1[1];
line5.start_point[2] = I15_endpt1[2];
line5.end_point = new double[3];

line5.end_point[0] = I5_endpt2[0];
line5.end_point[1] = I5_endpt2[1];
line5.end_point[2] = I5_endpt2[2];
line6.start_point = new double[3];

line6.start_point[0] = 16_endpt1[0];
line6.start_point[1] = 16_endpt1[1];
line6.start_point[2] = 16_endpt1[2];
line6.end_point = new double[3];

line6.end_point[0] = 16_endpt2[0];
line6.end_point[1] = 16_endpt2[1];
line6.end_point[2] = 16_endpt2[2];

Tag[] objarrayl = new Tag[7];

theUfSession.Curve.CreateLine(ref linel, out objarray1[0]);
theUfSession.Curve.CreateLine(ref line2, out objarrayl1[1]);
theUfSession.Curve.CreateLine(ref line3, out objarray1[2]);
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theUfSession.Curve.CreateLine(ref line4, out objarrayl[3]);
theUfSession.Curve.CreateLine(ref line5, out objarrayl[4]);
theUfSession.Curve.CreateLine(ref line6, out objarrayl[5]);

double[] ref_ptl = new double[3];
ref_pt1[0] = 0.00;

ref_ptl[1] = 0.00;

ref_pt1[2] = 0.00;

double[] directionl = { 0.00, 1.00, 0.00 };
string[] limitl = {"0", "360" };

Tag[] featuresl;

theUfSession.Modl.CreateRevolved(objarrayl, limitl,
ref_ptl, directionl, FeatureSigns.Nullsign, out featuresl);

M

Il Co3nanue dacku

Tag feat = features1[0];

Tag cyl_tag, obj_id_camf, blendl;
Tag[] Edge_array_cyl, listl, list2;

//m3 maccuBa ToroB features] BrIOMpaeTCst HYJIEBOM TAT, KOTOPHIN
//3amuchIBaeTCs B iepeMeHHyo feat, Teneps B mepemenHoi feat
//HaXOaUTCS TAT HYJEBOTO Teja IeTaan

int ecount;

//6710K, KOTOPBIN aHATM3UPYET pedpa paccMaTpUBaEMOil IeTalu
theUfSession.Modl.AskFeatBody(feat, out cyl tag);
theUfSession.Modl.AskBodyEdges(cyl_tag, out Edge_array_cyl);
theUfSession.Modl.AskListCount(Edge_array_cyl, out ecount);

[ TlepBbIit 0OBEKT B AaTbHEUIIIEM OYIET UCIIOJIb30BaH TSI
//coxpaHeHus B HETO pedep, Ha KOTOPBIX OyIyT BHIITOTHEHBI

//thacku, BTOPO#A 110 aHAIOTHH MCIIOJb3YeTCs T CKpyriieHustArrayList
arr_listl = new ArrayList();

ArrayList arr_list2 = new ArrayList();

68



//TIKI TOBTOPSIETCS] KOJIMUECTBO pa3, paBHOE YUCITY pedep
//paccMaTprBaEeMoro Tena

for (int ii = 0; ii < ecount; ii++)

{

Tag edge;

theUfSession.Modl.AskListltem(Edge_array_cyl, ii, out edge);
//BBIOMpAET U3 MaccuBa pedep Kaxa0e OTIeIbHOE Pedpo ¢
//TIOpSAIKOBBIM HOMEPOM B MaccuBe iiif

((ii==2))

{

arr_listl.Add(edge); //pebpo nobasmsiercs B arr_listl (to ectsb
//na HeM OyneT co3zaHa ¢acka

¥
¥

//KOHBCpTI/IpOBaHI/Ie THUITIOB JaHHBIX
listl = (Tag[])arr_listl. ToArray(typeof(Tag));
list2 = (Tag[])arr_list2. ToArray(typeof(Tag));

//mapaMeTpsl, 3a1aro1Iue oneparuo "gacka”
string offsetl = "1";

string offset2 = "1";

string ang = "45";

theUfSession.Modl.CreateChamfer(3, offsetl, offset2, ang,
listl, out obj_id_camf); //oneparus "dacka"

double[] 113 _endptl = {0, -55, 0.00 };
double[] 113_endpt2 = { 10, -55, 0.00 };

double[] 114_endptl = 113_endpt2;
double[] 114_endpt2 = { 10, 40, 0.00 };

double[] 115_endptl = 114 _endpt2;
double[] 115_endpt2 = { 0, 40, 0.00 };

double[] 116_endptl = 115_endpt2;
double[] 116_endpt2 = { 0, -55, 0.00 };
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UFCurve.Line linel3 = new UFCurve.Line();
UFCurve.Line linel4 = new UFCurve.Line();
UFCurve.Line linel5 = new UFCurve.Line();

UFCurve.Line linel6 = new UFCurve.Line();

linel3.start_point = new double[3];

linel3.start_point[0] = 113_endpt1[0];
linel3.start_point[1] = 113 _endpt1[1];
linel3.start_point[2] = 113_endpt1[2];
linel3.end_point = new double[3];

linel3.end_point[0] = 113_endpt2[0];
linel3.end_point[1] = 113 _endpt2[1];
linel3.end_point[2] = 113_endpt2[2];
linel4.start_point = new double[3];

linel4.start_point[0] = 114_endpt1[0];
linel4.start_point[1] = 114 _endptl1[1];
linel4.start_point[2] = 114_endpt1[2];
linel4.end_point = new double[3];

linel4.end_point[0] = 114_endpt2[0];
linel4.end_point[1] = 114 _endpt2[1];
linel4.end_point[2] = 114_endpt2[2];
linel5.start_point = new double[3];

linel5.start_point[0] = 115_endpt1[0];
linel5.start_point[1] = 115 endpt1[1];
linel5.start_point[2] = 115_endpt1[2];
linel5.end_point = new double[3];

linel5.end_point[0] = 115_endpt2[0];
linel5.end_point[1] = 115 endpt2[1];
linel5.end_point[2] = 115_endpt2[2];
linel6.start_point = new double[3];

linel6.start_point[0] = 116_endpt1[0];
linel6.start_point[1] = 116_endptl[1];
linel6.start_point[2] = 116_endpt1[2];
linel6.end_point = new double[3];

linel6.end_point[0] = 116_endpt2[0];
linel6.end_point[1] = 116_endpt2[1];
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linel6.end_point[2] = 116_endpt2[2];

Tag[] objarray3 = new Tag[7];

theUfSession.Curve.CreateLine(ref linel3, out objarray3[0]);
theUfSession.Curve.CreateLine(ref linel4, out objarray3[1]);
theUfSession.Curve.CreateLine(ref linel5, out objarray3[2]);
theUfSession.Curve.CreateLine(ref linel6, out objarray3[3]);

theUfSession.Modl.CreateRevolved(objarray3, limitl,
ref_ptl, directionl, FeatureSigns.Positive, out featuresl);
T doublel]

1131 _endptl = {0, -55, 0.00 };

double[] 1131_endpt2 = { 8, -55, 0.00 };

double[] 1141 _endptl = 1131 _endpt2;
double[] 1141 _endpt2 = { 8, 40, 0.00 };

double[] 1151 _endptl = 1141 endpt2;
double[] 1151_endpt2 = { 0, 40, 0.00 };

double[] 1161_endptl = 1151 endpt2;
double[] 1161_endpt2 = {0, -55, 0.00 };

UFCurve.Line linel31
UFCurve.Line linel4l = new UFCurve.Line();
UFCurve.Line linel51 = new UFCurve.Line();
UFCurve.Line linel61 = new UFCurve.Line();

new UFCurve.Line();

linel31.start_point = new double[3];

linel31.start_point[0] = 1131 _endpt1[0];
linel31.start_point[1] = 1131_endptl[1];
linel31.start_point[2] = 1131_endpt1[2];
linel31.end_point = new double[3];

linel31.end_point[0] = 1131 _endpt2[0];
linel31.end_point[1] = 1131_endpt2[1];
linel31.end_point[2] = 1131 _endpt2[2];
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linel41.start_point = new double[3];

linel41.start_point[0] = 1141 endpt1[O];
linel41l.start_point[1] = 1141 endptl1[1];
linel41.start_point[2] = 1141_endpt1[2];
linel41.end_point = new double[3];

linel41.end_point[0] = 1141_endpt2[0];
linel4l.end_point[1] = 1141 endpt2[1];
linel41.end_point[2] = 1141_endpt2[2];
linel51.start_point = new double[3];

linel51.start_point[0] = 1151 endpt1[O0];
linel51.start_point[1] = 1151 endptl1[1];
linel51.start_point[2] = 1151_endpt1[2];
linel51.end_point = new double[3];

linel51.end_point[0] = 1151 endpt2[0];
linel51.end_point[1] = 1151 endpt2[1];
linel51.end_point[2] = 1151_endpt2[2];
linel61.start_point = new double[3];

linel61.start_point[0] = 1161 endpt1[0];
linel61.start_point[1] = 1161 endptl[1];
linel61.start_point[2] = 1161_endpt1[2];
linel61.end_point = new double[3];

linel61.end_point[0] = 1161 _endpt2[0];
linel6l.end_point[1] = 1161 endpt2[1];
linel61.end_point[2] = 1161_endpt2[2];

Tag[] objarray4 = new Tag[7];
theUfSession.Curve.CreateLine(ref linel31, out objarray4[0]);
theUfSession.Curve.CreateLine(ref linel41, out objarray4[1]);
theUfSession.Curve.CreateLine(ref linel51, out objarray4[2]);
theUfSession.Curve.CreateLine(ref linel61, out objarray4[3]);
theUfSession.Modl.CreateRevolved(objarray4, limitl, ref_ptl,
directionl, FeatureSigns.Negative, out featuresl);

Jlamee mepexoauM K CO3JAaHUIO TIOCIEAHEH YacTH
¢dbunpTpa. O0mMiA BUA NpeACTaBIeH Ha puc. 4.5.
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Puc. 4.5. ®OuibTp

Tag UFPartl,

string namel = "cylindr";

int unitsl = 1;

theUfSession.Part.New(namel, units1, out UFPartl);

double[] I11_endptl = { 10, 0, 0.00 };
double[] I11_endpt2 = { 22.5, 0, 0.00 };

double[] 12_endptl = 11_endpt2; double[]
12_endpt2 = { 22.5, 160, 0.00 };

double[] 13_endptl = 12_endpt2; double[]
I3_endpt2 = { 10, 160, 0.00 };

double[] 14_endptl = I13_endpt2;
double[] 14_endpt2 = { 10, 0, 0.00 };

UFCurve.Line linel = new UFCurve.Line();
UFCurve.Line line2 = new UFCurve.Line();
UFCurve.Line line3 = new UFCurve.Line();
UFCurve.Line line4 = new UFCurve.Line();
linel.start_point = new double[3];
linel.start_point[0] = 11_endpt1[0];
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linel.start_point[1] = I1_endptl1[1];
linel.start_point[2] = I1_endpt1[2];
linel.end_point = new double[3];

linel.end_point[0] = I1_endpt2[0];
linel.end_point[1] = 11_endpt2[1];
linel.end_point[2] = I1_endpt2[2];
line2.start_point = new double[3];

line2.start_point[0] = 12_endpt1[0];
line2.start_point[1] = 12_endpt1[1];
line2.start_point[2] = 12_endpt1[2];
line2.end_point = new double[3];

line2.end_point[0] = 12_endpt2[0];
line2.end_point[1] = 12_endpt2[1];
line2.end_point[2] = 12_endpt2[2];
line3.start_point = new double[3];

line3.start_point[0] = I3_endpt1[0];
line3.start_point[1] = I13_endptl1[1];
line3.start_point[2] = I3_endpt1[2];
line3.end_point = new double[3];

line3.end_point[0] = I3_endpt2[0];
line3.end_point[1] = I3_endpt2[1];
line3.end_point[2] = I3_endpt2[2];
lined.start_point = new double[3];

lined.start_point[0] = 14_endpt1[0];
lined.start_point[1] = 14_endpt1[1];
lined.start_point[2] = 14_endpt1[2];
line4.end_point = new double[3];

lined.end_point[0] = 14_endpt2[0];
lined.end_point[1] = I4_endpt2[1];
lined.end_point[2] = 14_endpt2[2];

Tag[] objarrayl = new Tag[7];

theUfSession.Curve.CreateLine(ref linel, out objarray1[0]);
theUfSession.Curve.CreateLine(ref line2, out objarrayl1[1]);
theUfSession.Curve.CreateLine(ref line3, out objarrayl1[2]);
theUfSession.Curve.CreateLine(ref line4, out objarray1[3]);
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double[] ref_ptl = new double[3];
ref_pt1[0] = 0.00;

ref_ptl[1] = 0.00;

ref_pt1[2] = 0.00;

double[] directionl = { 0.00, 1.00, 0.00 };
string[] limitl = { "0", "360" };

Tag[] featuresl;

theUfSession.Modl.CreateRevolved(objarrayl, limitl,
ref_ptl, directionl, FeatureSigns.Nullsign, out featuresl);
T nn |

double[] 111_endptl ={0, 2.5, 0.00 };

double[] 111_endpt2 = { 20, 2.5, 0.00 };

double[] 121_endptl = 111_endpt2; double[]

121 _endpt2 = { 20, 157.5, 0.00 };double[]

131_endptl = 121_endpt2; double(]

131 _endpt2 = {0, 157.5, 0.00 }; double[]

141 _endptl = 131_endpt2; double[]

141 endpt2 = {0, 2.5, 0.00 };

UFCurve.Line linell = new UFCurve.Line();
UFCurve.Line line21 = new UFCurve.Line();
UFCurve.Line line31 = new UFCurve.Line();
UFCurve.Line line41 = new UFCurve.Line();

linell.start_point = new double[3];

linell.start_point[0] =111 endptl1[0];
linell.start point[1] =111 endptl[1];
linell.start_point[2] = 111_endpt1[2];
linell.end_point = new double[3];

linell.end_point[0] =111 endpt2[0];
linell.end_point[1] =111 endpt2[1];
linell.end_point[2] = 111_endpt2[2];
line21.start_point = new double[3];

line21.start_point[0] =121 _endpt1[0];
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line21.start_point[1] = 121_endpt1[1];
line21.start_point[2] = 121_endpt1[2];
line21.end_point = new double[3];

line21.end_point[0] = 121_endpt2[0];
line21.end_point[1] = 121 _endpt2[1];
line21.end_point[2] = 121_endpt2[2];
line31.start_point = new double[3];

line31.start_point[0] = I31_endpt1[0];
line31.start_point[1] = I31_endptl[1];
line31.start_point[2] = I131_endpt1[2];
line31.end_point = new double[3];

line31.end_point[0] = I31_endpt2[0];
line31.end_point[1] = I31_endpt2[1];
line31.end_point[2] = I131_endpt2[2];
line41.start_point = new double[3];

line41.start_point[0] = 141 endpt1[O0];
line41.start_point[1] = 141 endptl[1];
lined41.start_point[2] = 141_endpt1[2];
line41.end_point = new double[3];

line41.end_point[0] = 141_endpt2[0];
linedl.end_point[1] = 141 endpt2[1];
line41l.end_point[2] = 141_endpt2[2];

Tag[] objarray2 = new Tag[7];
theUfSession.Curve.CreateLine(ref linell, out objarray2[0]);
theUfSession.Curve.CreateLine(ref line21, out objarray2[1]);
theUfSession.Curve.CreateLine(ref line31, out objarray2[2]);
theUfSession.Curve.CreateLine(ref line41, out objarray2[3]);
theUfSession.Modl.CreateRevolved(objarray2, limitl, ref_pt1,
directionl, FeatureSigns.Negative, out featuresl);

I[JBI CO31aHHuA C60pKI/I H606XOI[I/IMO cO34aThb HOBBIN IMMPOCKT 1
pPasMECTUTh B HEM KOOI, yKa3aHHLII71 HUNXKCE.

Tag UFPart;

string namel = "Filter";

int units = 1;
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theUfSession.Part.New(namel, units, out UFPart);

/*B mepeMeHHyIo parent_part, 3allCbIBAa€TCS pe3yJIbTaT
Bo3Bpamaemblil pynakmuenn AskDisplayPart. B cBoto ouepenp
naHHas GYHKIUS BO3BpalIaeT tag TeKymien moaenu. J{is ne
cOopouHoii Moaenu 310 pabouas mozaenb. Eciu B HacTosmee
BpeMs HEeT paboueii moaenu, To Bo3Bpamacres NULL TAG. */
Tag parent_part = theUfSession.Part.AskDisplayPart();
//mepeMeHHbIE error_status, B KOTopble OyAeT 3amuChIBaThCA
/lctaTyc 3arpy3ku Moenei

UFPart.LoadStatus error_status, error_status2, error_status3;
//00OBsIBICHHE TIEPEMEHHBIX B KOTOPBIE IIPOUCXOIUT 3amKCh tag-a
//HOBOTO OOBEKTA MOJIEITN

Tag instance, instancel, instance2;

/*O0bsIBIIEHNE U 3aIIUCh 3HAUCHUH B IepeMeHHbIe. [lepemenHbie
origin cozepkar NO3ULMH KaXJ10M U3 MoJiesiel B POAUTENbCKON
cOOpPOYHON MOJIEIH.

[lepemenHbie matrix ONPEACNSAIOT OPUCHTALMIO KaXKI0N M3
MojieTiell B CHUCTEME KOOpAMHAT POAUTEIHCKOM CcOOpOUHOM
mozuenu.*/

double[] originl = {0, 220, 0 };
0

double[] matrix1 ={1,0,0,0,1,0};
double[] origin2={0,0,0};
double[] matrix2={1,0,0,0,1,0};
double[] origin3={0,7.5,0},
double[] matrix3={1, 0, ,0, 1,0},

//moouepenHoe qo0aBiIeHUe Moiesel netaneit GpuibTpa, KOTOphie
//BXOIIAT B COOPOUHYIO MOJIENIb KOHCTPYKLIUU

/*Ctpykrypa napametpoB ¢pynkiuu AddPartToAssembly:
1) parent_part — tag moaenu it JoOABJICHUS ETAJICH;
2) part — uMs 100aBIsIEMON MOJIEIIH;
3) refset_name — HanMeHOBaHKE MHOKECTBA YaCTEH MOJIEIH JIs
I00aBIEHHUS;
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4) instance_name - Name of new instance;

5) origin [ 3 ] — no3wuius B poUTEILCKOM MOJICIIH;

6) csys_matrix [ 6 ] — opreHTal¥sI B POAUTEILCKON MOJIEIIH;
7) layer — cnoii (0) — Texymuii cioi;

8) instance — tag HoBoii reTanu B cOOPKE;

9) error_status — cratyc omuOKku 100aBICHHS.
*/

theUfSession.Assem.AddPartToAssembly(parent_part, "Krishka",null,
null, originl, matrixZ1, 0, out instance, out error_status);

theUfSession.Assem.AddPartToAssembly(parent_part, "Korpus",
null, null, origin2, matrix2, 0, out instancel, out error_status?);

theUfSession.Assem.AddPartToAssembly(parent_part, "cylindr",
null, null, origin3, matrix3, 0, out instance2, out error_status3);

4.2. IlpakTHyeckasi 4acTh
4.2.1. 3aganue Ha J1a60pPaTOPHYIO PadoTy
3anaHue BhIAAETCS MpernojaBaTeieM o BapuaHTaM.
[Tpumep BapHaHTOB.
IIpumep 1. B nabGoparopHoil pabore mnpesiaraercs BBIIOJHUTH
cOOpOUHYI0O  MOJENb  INTaMIa JUIs  JKAAKOW  IITaMITOBKH,
NpeJCTaBICHHYIO Ha puc. 4.6.

Puc. 4.6. CoopouHast Mosieb ITamMmna st >KHIKOW MMTaMITOBKH
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[Ipumep 2. B maGoparopHoil paboTe mpeasiaracTcsi BBITOTHUTH COOPOYHYIO MOJCIb
ITHEBMOTHUIPABINYECKOTO KJIallaHa, IIPECTaBIECHHYIO Ha puc. 4.7.

Puc. 4.7. COopouHas MoJie1b THEBMOTMIPABIMYECKOT0 KiaraHa

4.2.2. Conep:kaHue oT4eTa MO JJa60pPaTOPHOIi padoTe

1.  HasBanue u 1ienb paboTHI.

2.  CKpUHIIOTHI c KpaTKUM OIMCaHNEM,COOTBETCTBYIOIIHE
OCHOBHBIM IIIaraM BBITIOJTHEHHOH pabOTHI.
CKpUHILIOTHI, AEMOHCTPHPYIOILIHE PaboTOCTIOCOOHOCTHCO3TAHHON OMOIHOTEKH.
JIucTUHT IprpaMMbl ¢ KOMMEHTapUSIMU.
Cxkpuniotsl 3D-mozenn, copmupoBanHoii BameitOnommoTexoi.
BriBoaEbI.

ok ow



