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BO3MOKHOCTH COBPEMEHHBIX CAD CUCTEM
ITPU NEPEXOJE K TPUAHI'YJINPOBAHHBIM MOJIEJIAM

Y cmammi  poszensamymi ocobnueocmi mpiancynsayii mooeneii 6 CAD-cucmemax npu ixuiil
niozomosyi  Ona mamepianizayii mexnonoziasmu Rapid Prototyping. IIpeocmasneno pesynomamu
ananizy, ona Oexinokox Haubinour nowtupenux CAD cucmem, napamempis mpianzynayii modenei i
IXHbO2O 6NIUSY HA KINbKICHb MPIAHTYIbOBHUX €NeMEHMI6 | HA BeNUYUHY NOZPIUHOCHI (POPMYBAHH
Mooeri.

B cmamve paccmompenwvi ocobennocmu mpuaneyasiyuu mooerei ¢ CAD-cucmemax npu ux
nodzomogke 01 mamepuanusayuu mexnonocusmu Rapid Prototyping. IIpeocmasienst pesyivmamuot
ananusa, O Heckoabkux Haubonee pacnpocmpanennvix CAD cucmem, napamempos mpuanzyisyuu
MoOenell U ux IUsHUSL HA KOAUYECBO MPUAH2YTIUPOBAHHBIX NEMEHMOE U HA 8CAUYUHY NOZDEUHOCTU
popmuposanus mooenu.

In paper features of a triangulation of models in CAD-systems are considered by their
preparation for materialization by Rapid Prototyping. Results of analyses, for several the most
widespread CAD-systems, parameters of a triangulation of models and their influence on quantity of
triangulated elements and on size of an error value of model are presented.

Beeoenue

TOYHOCTH W3rOTOBJIEHUS H3JEAMH C WCIONb30BaHMEM TexHoJoruid Rapid
Prototyping ompeneisoT aHaIUTHYECKHE W TEXHOJIOTHYECKUE IOTPEIIHOCTH
nporecca. AHAaTUTHYECKHE MOTPEIIHOCTH CKIAABIBAIOTCS U3 IMOTPEHIHOCTEN
nocyoiiHoro (opMooOpa3oBaHusi M TOTpeliHocTeld TpuaHryisinuonnoin CAD
Mojienu. TexXHOJIOrudeckue MOTPEeIIHOCTH CBSI3aHBl ¢ M3MEHEHHEM JIMHEHHBIX U
00BEMHBIX XapaKTEePHCTHK (OTOMOHOMEpaA B MPOLECCE €ro MOIMMEPH3ALUH U
MOTPEITHOCTSIMU, BHOCUMBIMH paboToii obopymoBanust [1].

CocraBisromasl aHAIUTHYECKON IMOTPENTHOCTH BO3HHUKAIOMIEH Ha JTare
nepexoga or CAD-mozmenn m3nenus K TPUAHTYJIMPOBAHHON MOJAENH SIBISETCS
NEepBUYHOM, Biustonied Ha (OPMHUPOBAHUE IIOCIEIYIOMIMX COCTaBJISIOIINX
MOTPEIIHOCTH, B TOM YHCIE M TEXHOJOTHYECKHX, HOITOMY TpeOyeT OCOOEHHOTro
BHUMAHUS JJIS1 H3Y9YCHUS.

B nanHo#i crathe paccmoTpensl BozmoxHocTH CAD-cucteM mno cosnaHuio
TPUAHTYJINPOBAHHBIX MOJEJEH, YTO SBISETCI HEOOXOAWMBIM I TIOWCKA
MOJIXO/IOB TI0 CHIDKEHUIO TOTPEITHOCTH TPHAHTYIIALINH.
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Ilepexon or CAD-momenn wu3genust K TPUAHTYJIMPOBAHHOM  MOJIEIH
ocymectBisiercss B coBpeMeHHbIx CAD/CAM-cucTeMax MOCPEICTBOM 3KCIOPTa B
STL-popmar. STL-cairer  sBIAIOTCS HWCXOTHBIMH — JaHHBIMH  [UIL  CHCTEM
MaTepHaIN3aIlii TPEXMEPHBIX MojIeliel o Texnooruu Rapid Prototyping, anammsa
KOHCTPYKIWH M3JIEIHs, MOACIUPOBAHNUS a3POIUHAMWYECKUX UCIIBITAHUH U T. II.

STL-dpopmar (STereoLitography, Surface Tessellation Language wmu
Standard Triangulation Language) Ha naHHbIi MOMEHT JIMAUPYET cpeau Gopmaros
onucanus 3D nanubix [2]. B HeM anst npeacraBiieHust GOPMBI U pa3MEpOB U3AEIHS
UCIIOJIb3YETCsl TPUAHTYJIMPOBAaHHAs MoJeb. ['eoMeTpuyeckas TOYHOCTb TaKOM
MOJIETIH 3aBHCHT OT IIAPaMETPOB aNPOKCHMAINU HCXOJHON MOJETH. Y MEHBIICHHE
pa3MepoB TPUAHTYISIHOHHBIX JJIEMEHTOB MOJENN (TPEYroJIbHUKOB) NPUBOAUT K
YMEHBIICHUIO TOTPEIIHOCTH onKcaHus komnbiotepHoi 3D moxenn STL-daiinom.
IIpn >TOM yBenMUMBAaETCS KOJMYECTBO TPEYTOIbHHUKOB, YTO IPHUBOIUT
COOTBETCTBEHHO K OompmmM pa3mepam (aitnma (yBenHMUeHHIO HEOOXOIMMOH
BBIYHMCIINTEIBHOW MOILIHOCTH U KOJMYECTBA BO3MOXHBIX OLIMOOK Ipu 00paboTke
STL-¢aiina).

Paccmorpum Bo3mokHOCTH Heckoipkux CAD cucrem mo co3manmio STL-
(aiinoB i obecneyeHns: CPaBHUTEIBHOTO aHAIIN3A.

Bosmoorcnocmu CAD-cucmem no sxkcnopmy mooeneti ¢ STL-gpopmam

Autodesk Inventor. TToxnepsxusaet axcrnopt STL-¢aiinoB, HO B CPaBHEHUH C
JPYTHUMHU CUCTEMaMH JTOCTYITHBIE HHCTPYMEHTHI BEINISAAT HEAOCTATOYHO THOKMMH.
B03MOXHOCTh TIpeABapUTENHHOTO MPOCMOTPA CETKH OTCYTCTBYET. BBIBOIUTH
MOXHO TOJIFKO OTAENBHBIC J€Talld, HO He cOOpKH. [lorpemHocTs TpHaHTYIISIUH
Ay, ompenenserca Tpems 0a30BBIMH IIPEJBAPUTENBHBIMU YCTaHOBKamMu — Low,
Medium u High.

CATIA. IIpennaraer sxcnopt B STL tombko mnst popmara ASCIIL. Nmeercs
BO3MOXXHOCTb JKCIIOPTa OTHEJIBHBIX JeTaieil, a Takke MNOIJepKUBAOTCs 00a
peXrMa dKCropTa cOOpoK (Kak B OTIENbHbIC (aiibl I KaXIOW JeTalH, Tak U B
onuH aitn Bcex neraneid cOOpku). B cucteMe OTCYTCTBYIOT NpenBapHTEIBHO
YCTAaHOBJIEHHbIE TApPaMeTpbl ONpefensomue Ay, HO IpPENOCTaBIAIOTC JBa
napamerpa: Sag Value (3amaer BenmuuHy nporu6a, KOTopasi COOTBETCTBYET A, H
MoeT cocTaBisiTh Menee 0,1 MxMm) u Step (3agaeT MakcHManbHYIO IIHHY pedpa
TPEYTOJIEHUKA).

B cucreme CATIA npeaycMOTpeHbI HOMOIHATEIIBHBIC MOMYIIN ISt PA0OTHI C
TpuaHrynupoBaHHbiMu Mojensmu — TL1 m STL. Monyns TL1 mnpennaraer
BO3MOXXHOCTh BbIBOAa B jaBonmdHoM STL-dhopmare M COAEPKHT HEKOTOPbIC
BO3MOKHOCTH peAakTupoBaHus ceTku. Moayne STL — Gonee BRICOKOTO YypOBHS, B
HeM JJ00aBJIeHbl HHCTPYMEHTBI [UIsl PEMOHTA U ONTHMH3ALHK ceTKHU [3].
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I-deas. TlomnepxuBaet 3kcnopt B STL-popmar B 6a30oBoit KoHuUrypaiuu,
HO TOJIBKO /ISl OT/AGNBHBIX AeTtanell. [IpeqycMoTpeH npeaBapuTenbHbIA IPOCMOTP
TpraHrysinuonHoi cetku. [lapamerp Facet Deviation ompenenser morpemHocTs
Aqp. 3HaueHMs IapaMeTpa MOKHO BBIOpaTh U3 HAOOpPa IpPEeIBAPHTENLHO 3aJaHHBIX
apaMeTpoB B 3aBUCUMOCTH OT obopyaoBanust Rapid Prototyping.

Cucmema NX. Cucrema no3BossieT Skcrioptuposath B STL-popmar Moxenn
Jerayieil 1 cOOpOK, a TakKe BHIOpaHHBIE MOBEPXHOCTH (IPUMEHUMOCTH TaKOH
Bo3MoxkHocTu Juiss Rapid Prototyping orpanuuena). He mpemnaraercs nHabopa
NpEeIBAPUTEIbHBIX YCTaHOBOK, KaK 3TO JeJaeTcsi B OONBLIMHCTBE IPYIUX
cucTeMax, HO HMMeEETCsl psiJi NapameTpoB TpHaHTyisiiuu. ba3zoBas mnepemeHHas
Triangle Tolerance HemocpeACTBEHHO ONpENENseT IOTPENIHOCTb A, VMeercs
BO3MOXXHOCTb ~ IPE/IBAPUTEIBHOTO MNPOCMOTPA TPHAHTYJIMPOBAHHOW MOJIEINH,
cozmanHoi musi skcmopta B STL-dopmar. Onmums Local Coordinate System
NO3BOJIICT ABTOMAaTHYECKH pA3MECTUTh BCE DJEMEHTHI MOJEIM B 00J7acTh
MOJIOKUTENBHBIX ~ uYuced. Jlpyrme mapameTpbl  CBsI3aHBI C  DKCIIOPTOM
NOBEepXHOCTHBIX Mozeneil. [Tapamerp Adjacency Tolerance, mo3BossieT 3aqaBaTh
TOYHOCTH CONPSDKECHHS MOBEPXHOCTEH. EciM BBIUMCIAEMOE PACCTOSHUE MEKIY
TpaHWIAMH [BYX I[OBEPXHOCTeH MeHbIe 3amaHHoi Bemmuuabl Adjacency
Tolerance, Torma mBe TpaHHIBI PACCMATPHBAIOTCS Kak COBMAJAMONIAE, a JIBE
HOBEPXHOCTH — CONPSDKEHHBIMHU HO 3TOH rpaHuie. MMEOTCS MHCTPYMEHTHI IS
MPOBEPKH NPaBUJIBHON OpHEHTAIMU HOpMaliei TpeyroibHukoB B STL-daiine.

PowerShape. Tlomnepxwusaercs skcmopr B STL-dpopmar (ASCI wm
JBOMYHBIN (hopmar) s aeraneil u coopok (B oguH STL-daiin wiu no neransim).
ObecneunBaercs 3kcroptT B STL-daiinel ¢ mHPOpManueit o nBere, BO3SMOXKHOCTD
NpOCMOTpa W PENAKTUPOBAHUS TPUAHTYJIMPOBAHHOM MOJENH, a TaKKe
ABTOMAaTHUYECKOr0 IIEPEBOJIA JIeTalll B IPOCTPAHCTBO IMOJOKUTEIBHBIX 3HAYCHHI
koopauHaT. [lorpemsocTs TPHAHTYIANNN Ay, ONIPENENIeTCS AByMs MapaMeTPaMu:
Tounocme mpuanzynsayuu (Moxet coctaBisite Menee 0,1 MkM) u Makcumanvras
ONUHA pebpa mpey201bHUKOS.

Pro/ENGINEER. Dkcniopt B STL-hopmar it Mozeneii aeraiei u c60pox B
nakere Pro/ENGINEER mnpucyrctByer mnst Bcex koH(purypauuit. Bo3moxen
9KCIOPT, KaK OTAENBHBIX JeTanei, Tak U cOopok. IIpenycMoTpeHa BO3MOKHOCTD
BeIOOpa cucreMbl KoopmuHar, Buma STL-tpaiima (ASCII wmm  Binary),
IPEeIBAPUTEILHOIO  MPOCMOTpa, a TaKkKe 3aJaHusi Ha  HCIIOJIb30BaHHE
OTPULIATENBHBIX 3HA4YCHHUH KoopauHaT (B COOTBETCTBUH C TpeOOBaHHEM
pacroOKeHHsT MOJICIM B OKTAHTE IIOJIOKHTENbHBIX 3HAYEHUH KOOPIHMHAT).
IMorpemHocts A, ompezensercs TpeMms napameTpamu (MMEIOIIME 3HAYEHUs 110
ymomuanuo): Chord Height (Beicota xopmsl, rinoGanpHas mepemenHas), Angle
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Control (koHTpPOJb MpEenenbHOrO 3HAYCHHUS YIVIa OTKIOHEHHS CMEKHBIX pebep
TPEYrojbHUKOB) u Step Size (ZOMOJHUTENBHBIA MapameTp, ONpeaCISIOINi
MaKCHMAJIBHBIH LIAr TPHAHTYJILME). [IpH TPHAHTYISILHN IIOBEPXHOCTH MOICITH
Chord Height sBmsiercss rmoGaneHO# mepeMenHod. Yem MeHbIE BBHIOpAaHHOE
3HAQUCHHE BBICOTHI XOPABI, TEM MEHbIIE OTKJIOHEHHE OT (aKTHYECKU
cyuiecTByromieil moepxuoctu aerand. [lapamerp Angle Control momonmurensHO
yIPaBJIAeT TPHAHTYISILHEH BIOJIb ITOBEPXHOCTEH C MAIbIMH PaguyCaMH — HYeM
MCHbIIIC 3HAYCHHE PaJUyca, TeM OOJbIIIEEe YHCIO TPEYrONBHHUKOB HCHONB3YETCs
OpH anmpOKCHMAIIHH.

Rhino. TTakeT momepskuBacT MUPOKUH criekTp GyHKImi skcropra B STL-
¢dopmar. IlapameTpbl OIpEHEIAIONNE IMOTPENIHOCTh  TPHAHLYALHU A,y
OpefesibHOe 3HAYCHHWE OTKIOHEHMsI yria H MakKCuMaiubHas nHa pebep
TPEYTOJIbHUKOB.

B otiuune ot apyrux cucteM Rhino obecreurnBaeT moamep:KKy MaHHBIX IS
Rapid Prototyping u Bue pamok cranmapra STL. IIpexycmorpen skcnopt B STL-
¢aiinel ¢ uaboOpMaIKeill o nBeTe, AaHHbIE B mocioinoM ¢dopmate SLC (SLiCe), a
TaK)Xe €CTh BO3MOXKHOCTH HEMOCPEICTBEHHO IEPEe/IaBaTh JaHHBIC B MPOTPAMMHOE
obecrieuenue ciepyrommx RP-mammn: InVision (3D Systems), DeskProto (Delft
Spline Systems), Catalyst (Dimension), Studio (Objet), Modela Player (Roland),
ModelWorks (Solidscape), Insight (Stratasys) u ZPrint (Z Corporation).

Solid Edge. Bce koudurypamuu nakera Solid Edge obecnieunBarot 3KkcnopT B
STL-dpopmar (ASCII wiu aouunsiit ¢popmar). Momenu B dopmar STL moryt
OBITh CreHepUpOBaHBI Ui Jertaneii U cOopok (Toapko B omguu STL-daiin).
Busyanuzarusi wid OpeaBapUTEIbHBIN MPOCMOTP CETKH MEpel 3KCIOPTOM He

IpeyCMOTpPEHA.
Wnctpymentsr ans  STL-skcmopra HUMEOT  CIHEIyIOIUE MapaMeTphl:
Conversion  Tolerance -  HemOCPeACTBEHHO  OMPENENSET  MOTPEITHOCTh

TpuaHrynsamuu A,,; Tolerance Unit - 3agaer equuuiel nsmeHenus juis Conversion
Tolerance; Surface Plane Angle - ompemesnser momycTUMOE OTKIIOHEHHE Yriia
MEXKITy HOPMAISIMH TIOBEPXHOCTH W TPUAHTYISIIHOHHBIMH 3JIEMEHTAMH.

SolidWorks. TTaker SolidWorks Bo Bcex KOH(HUTypalmsx IMOJICPKHUBACT
akeropt B STL-dpopmat (ASCII win monuHbIH hopmar) uist aetanei u c6opok (B
omuH STL-daiin unu mo neransiM). ObecrednBaeTcs MPeIBAPUTENLHBIN TPOCMOTP
CETKH M BO3MOYKHOCTH aBTOMATHYECKOTO TepeBo/ia (MM TIEPEABHKCHNUS) TN B
HOPOCTPAHCTBO  IOJOXKUTENBHBIX ~ 3HAYCHHH  KOOpAMHAT.  IIOrpemHoCcTh
TPHAHTYISIIHA A, OIPENENASTCS TPeMs IPEeABAPUTEIbHBIMH YCTaHOBKaMH: [ py6o,
Touno n Hacmpoiika. B pexume Hacmpoiika TpeTyCMOTPEHO 3aJaHHE JBYX
napamerpoB: Deviation (momyck Ha pasmep) u Angle Tolerance (momyck Ha
OTKJIOHCHUS yTJIa MKy CMEXHBIMH pebpaMu).
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StudioTools. Dkcmopr B STL-aiin mommepxkusaercs miast ASCII u
nBomyHoro  Qopmara. StudioTools siBasercs  cHCTEeMOH  MOBEPXHOCTHOTO
MOJICTUPOBAHUS, U MIO3TOMY pa3[esiCHHs Ha JCTald U COOPKU HE MPEIyCMOTPEHO.
OCHOBHO# TapaMerp TpuUaHTyisiuu - Resolution. J[onmomHUTENbHBIE TTAPAMETPHI
OTPEeNIEISIFOT MAKCHMAITbHOE PACCTOSIHUE MEKIY CETKON M MOBEPXHOCTBIO, a TAKKe
TOYHOCTBIO CTBIKOBKH BEpIIKH TPEYTOJBHUKOB. Ob6ecneunBaeTcst
[PEABAPUTEIBHEI  [POCMOTP CETKH MEepef  JKCIOPTOM Uil [POBEPKU
KOPPEKTHOCTH TPUAHTYIHPOBAHHON MOIEIH. B HEKOTOPBIX KOH(MHIYpaLHsx
StudioTools (Studio, Surface Studio n AutoStudio) npumensiercst mporpamma Spider
(xommanust Alias) mst penaktuposanus (“pemonra’) STL-mozerneii.

Komnac 3D. Cucrema nognepsxkusaet skcropt B STL-popmar (ASCII win
JIBOMYHBIA (opmar) st aetaneit u cobopok (B omuu STL-daitn). ITapamerpos
TPUAHTYJIALIMYU B CUCTEME HE IPEAYCMOTPEHO.

Cpasuumenvuoiti  ananus CAD-cucmem no 803MONCHOCMAM — CO30AHUS
MPUAHSYIUPOBAHHBIX MOOeel

IIpencraBnsercs 1enecooOpa3sHbIM BBECTH TaKHWe KPUTEPUH  OLEHKH
Bo3MOoxkHOCTEN CAD-crcTeM MO CO30aHUI0 TPUAHTYIMPOBAHHBIX MOJENIEH!

- moAep kKa KoHBepTHUpoBanus Moaenu B STL-(opmar;

- obecrieueHre KOHBEPTUPOBAHHUS COOPOK U OT/IENIBHBIX JICTANIEH;

- HATMYUE  BO3MOXHOCTH  YIpABJICHHWA  TPHAHTYSIOHMEH  (mapaMeTpsl
ONpeJeNsIoIe IOrPeHOCTD A,y);

- IPEyCMOTPEHO JIOTIOIHHUTENbHBIE HHCTPYMEHTHI AJIsl YCKOPEHH Ipolecca
noAroToBku Mozenu st Rapid Prototyping.

Pesymprarel ananmm3a Bo3MmMokHOocTed CAD-cucteM B COOTBETCTBHH C
MePEYHCICHHBIMU KPUTEPUIMHU 0000IICHBI U IPUBEACHEI B Ta0I. 1.

IMpenycmorpennsie B pasnuunbix CAD-cucremax mapamMerpbl SKCIOpTa B
STL-dopmar, onpezensiomye MOrPENIHOCT TPHAHIYIMPOBAHHOH MOJEIH Ay,
npuBeneHsl B Tabn. 2. Paccmortpennsie CAD-cucTeMbl MMEIOT CYIIECTBEHHBIC
pa3nuYHs M0 3aJaHHI0 TapaMEeTPOB HKCIIOPTA.

HecMoTps Ha 3TO Uil HOBEPXHOCTH IOCTOSHHOW KPHBHM3HBI IOIPEIIHOCTH
TPUAHTYJIALIMM  COOTBETCTBYET BBICOTE XOPIBI  OIpenessieMON  HM3BECTHOM

3aBHUCHMOCTBIO:
,4 2 _ I 2
p— = p(l—COS%J ,

2

T/ie. p— paanyc KPUBU3HBI IOBEPXHOCTH;
Ay, — HOTPEMIHOCTD TPUAHTYJIAIMH (BBICOTA XOP/IbI);
| — MmakcumanbHBIH pasmep pebpa (ITHHA XOPIIBI);
(p — TIpesieNTbHOE 3HAUYEHHUE YTIIa OTKJIIOHEHHUS] CMEXHBIX pedep.

A,=p-
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Tabmuna 1 — Bo3moxxaoctu CAD-cucTeM 1Mo CO3IaHUI0 TPHAHTYIISIUOHHBIX

moeneit [3]

CAD-cucrema | Paspabor-| Dxcnopt Okenopt Okcnopt | [Ipensapure-
YUK JeTanu B cOopku B cOopku 1o JIBHBIHA
STL-¢dopmar | oxuH daiin JleTajsIM TIPOCMOTP
CATIA Dassault + + + +
Systems
I-deas UGS + _ _ +
Inventor Pro Autodesk + - - -
NX UGS + + - +
PowerShape Delcam + + + +
Pro/ENGINEER PTC + + + +
Rhino McNeel &
Associates " w/a w/n i
Solid Edge UGS + + + -
SolidWorks Dassault + + + +
Systems
StudioTools Alias + H/I H/I +
Komnac 3D ACKOH + + — —

HOBTOMY MOX>XXHO CYHTaTb, YTO AOCTATOYHBIM SABJISACTCA

HaJIM4yuc OOJHOIO0

napamerpa A, JIA ONpPENEIEHHMS NOTPEIIHOCTH TPHaHrylsuud. Ho Hamudme
JOTIONMHUTENRHO mapamerpa | wmm ¢ obecmeynBaeT HE TONBKO THOKOCTH B
HACTpPOWKE, HO ¥ TO3BOJSIET YMCHBIIUTH KOJIUYECTBO BO3MOXKHBIX Je(eKToB
Mozenu (0COOCHHO TPH BBICOKOW TOYHOCTH MOJEIH W COOTBETCTBEHHO OOJIBIIIOM
KOJINYECTBE TPEYTONbHUKOB).

Tabnmma 2 — [MapameTpsr skcniopta B STL-popmar

CAD cucrema

[MTapamMeTphl TPHAHTYISAIAN

ITorpemnoctpb
TPUAHTYJISILIUU
(BbICOTA XOpIBI), A

MakcumalbHbIiH
pasmep pebdpa
(nmHa xopasl), |

[IpenensHoe
3HAUEHUE yria
OTKJIOHEHHUS
CMEeXHBIX pebep, ¢

ADEM

AutoCAD

CATIA

+

Cimatron E

PowerSHAPE

ProENGINEER

+ |+

SolidWorks

+|+ |+

+ |+

Komnac 3D

CpaBHHTENBHBI aHANW3 1O TPHHATHEIM KpuTepusMm (tabum. 1, 2) mo3Bommn

BBISIBUTH

HECKOJIBKO

CAD-cucrem,
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Bo3MOokHOCTH Mo TpraHryisuuu mozeneii: CATIA, PowerSHAPE, ProENGINEER,
SolidWorks.

OpHoit W3 HamboNee BaKHBIX XAPAKTCPUCTHK OINPEICIISIONNX KaueCTBO
TPHUAHTYJISLUU ABJSICTCS KOJIMYECTBO TpeyroiabHUkoB. [Toaromy mis CAD-cucteMm,
Hanbosee PaclpOCTPAHEHHBIX HA PBIHKE YKpawWHbI, ObLIA BBIMOJHEHA OLCHKA HX
MHTEPBAILHBIX BO3MOXKHOCTEH 3a[aHusl TOYHOCTH TPUAHTYISIHUK (ONpeIessrolee
KOJIMYECTBO TPEYrojJbHHUKOB). B KauecTBe TECTOBBIX MOJEJCH JJIs OICHKH OBLIH
BEIOpaHBI 0a30BBIE TEOMETPHUYECKHE Tella, HAauOoJiee YacTO HCIIONB3YeMBIe B
MAIIMHOCTPOCHUH: KOHYyC, KyO, cdepa, UUIUHAp. Pe3ynbrarhl MOIETUPOBAHUS
MPUBE/ICHBI B TA0M. 3.

Tabmuna 3 — KommdecTBo TpeyroibsHIKOB MPH OIMMCAHUU TECTOBBIX MOJIETICH B
a3nnuHBIX CAD cucteMmax

Tecroas Mmozenb CAD-crcrema KosnuecTBo TpeyroabHUKOB
(pa3mepni) MHMHHMMAJIPHOE |MAaKCHUMAaJbHOE |10 YMOJIYAHUIO
ADEM - — 74
AutoCAD — — 92
Konyc Cimatron E - - 114
(R =100, PowerSHAPE 4 39046 446
H =2000mm ) ProENGINEER 6 2876 382
SolidWorks 68 1438 110
Komnac 3D - - 94
ADEM - - 12
AutoCAD — — 12
Ky6 Cimatron E - - 12
( 4 = 2008001 ) PowerSHAPE 12 12 12
ProENGINEER 12 483752 12
SolidWorks 12 12 12
Komnac 3D — — 12
ADEM - — 2024
AutoCAD - — 3358
Cepa Cimatron E - - 2024
(R =10001) PowerSHAPE 8 1016560 101592
ProENGINEER 12 85682 2186
SolidWorks 1680 42848 4692
Komnac 3D - - 930
ADEM - - 148
AutoCAD — — 184
Hununap Cimatron E - - 124
(R =100mm , PowerSHAPE 12 12564 888
H =200mn) | PrOENGINEER 12 5664 84
SolidWorks 136 2876 220
Komnac 3D - - 124
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Jis aHanM3a TOJYYEHHBIX pPe3yibTaToB (Tabn. 3) BO3bMEM B KavecTBE
kpurepus tubkoctm CAD-cucreM — aMama3oH BO3MOJKHOTO — KOJHYECTBa
TPUAHTYJIAIUOHHBIX 3JICMEHTOB, KOTOPhIE MOTYT OBITh 3aJCHCTBOBAHBI IS
omucaHus TEeCTOBBIX Mojeneid. C ydeTroM JaHHOTO KPHUTEPHsS PacCMOTPECHHBIC
CHCTeMbl MpejjaraeTcs pa30WTh Ha JBE TPYNNbL C THOKAUMH HACTpOHKaMH
tpuanryssiun (PowerSHAPE, ProENGINEER, SolidWorks) u ¢ orpanndeHnsMu
Bo3moxHocTsmu (ADEM, AutoCAD, Cimatron E, Komnac 3D).

Buigoowt

Anamuz CAD-cucteM 10 CO3JaHUIO TPUAHTYJIUPOBAHHBIX MOZEJIEH O3BOJIHI
ONPEAEINTh HMX TEXHOJOTHYECKHE BO3MOXKHOCTH (OCOOCHHOCTH, HapaMeTphl
TPUAHTYJISILMH U THOKOCTH MO YIPABJICHHUIO TPHAHTYJISIINCH).

Hanst U3y4YCHUA XapaKTePUCTUK TPHUAHTYJIHPOBAaHHBIX Mozenen
npeanouTuTensHo ucnonb3oBate CAD-cuctembl ¢ ruOknMm  HacTpoWKamu
tpuanrynsuun: PowerSHAPE, ProENGINEER u SolidWorks.

Pe3ynpTaThl HCCleIOBaHHS CO3MAIOT METOJOJOTMYECKYIO OCHOBY JUIA
MOCJICTYIONIET0 U3YYCHUSI TEOMETPUIECKIX U MOP(POMETPUIECKIX XapaKTEPUCTHK
TPUAHTYJIMPOBAHHBIX Mopenel. OTO TOCHyXHUT 0a30d Uil ONTUMH3ALUH
XapaKTepPUCTUK W BO3MOXXHOCTH aBTOMAaTHYECKOTO yCTpaHeHHs JedekroB
MOBEPXHOCTH TPUAHTYJIMPOBAHHBIX MOJEIEH.

CHHCOK HCTIOJIL30BAHHBIX HCTOYHUKOB: 1. Bumssee FO.b. Pacumpenne TeXHOJIOTHUECKIX
BO3MOXKHOCTEH YCKOpPEHHOTO (opMooOpa3oBaHus crnocoboMm crepeonurorpapum: [uc...
KaH. TexH. Hayk: 05.03.01. - XapskoB, 2004. - 228 c. 2. Bohn H. File Format Requirements
for the Rapid Prototyping Technologies of Tomorrow // International Conference on
Manufacturing Automation Proceedings. - Hong Kong. - 1997. 3. STL - ¢dopmar mis
OpicTporo  mportotunupoBaHus //  MHpopmammoHHO-aHamuTHYeckuit  PLM-xypHa:
CAD/CAM/CAE Observer. - No5 (23) / 2005. - WEB:
http://www.cadcamcae.lv/hot/STL_n23_p64.pdf.

IHocmynuna ¢ peoxonnezuio 30.05.2010

86



