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0030p u npumenenne CAIIP npu npoekTHpoBaHNHU NOYBO0OPadATHIBAIOIIET0 KATKA

Ipowkun B.E., Jluneenuxo B.b.

AnHOTanms. Ha cerofHsANIHUI IeHb MCIONIBb30BaHNE KOMITBIOTEPOB CTAHOBUTHCS BCE Oosiee
HEOThEMJIEMOIl YacThIO Hallel Ku3HU. B kakoil Obl 00jacTy He paboTaj YelOBEK, eMy
00s13aTeNIbHO TPUIETCS CTOJNKHYTHCSI C KOMITBIOTEPAMH HJIM MUHUMAIBHBIM JJICKTPOHHBIM
ynpapieHueM. CebCKoe XO3SIHCTBO HEMOCPEICTBEHHO BXOJUT B KpPyr OTpaciiell aKkTHBHO
UCHOJB3YIOMMUX TpEXMepHOe MojenupoBanue. Cpeau BceX HaNpaBiIeHUH pa3BUTHUS
9JIEKTPOHUKH M TPOrPaMMHUPOBAHMS HEBO3MOXKHO HE OTMETHTH CTPEMMTEIBbHOE pPa3BUTHE
TPEXMEPHOr0 MOJIENIpOBaHMs. Yke ceiuac TexHonorun 3D 1O3BONSIOT HE TOJBKO
YBUJICTh, KakK OyleT BBINISACTh TOT WM HHOW OOBEKT HCCIICMIOBAHUS, HO U TPOCUYHTAThH
ero MMHAMHUYCCKUE XapaKTePHCTHKH W Jaxke H300pa3uth ero paboty. B manHoit pabore
MpPEJICTaBICH 0030p CYNICCTBYIONIUX HAa CETOAHSIIHUI MOMEHT CHCTEM aBTOMATHYECKOTO
MPOCKTUPOBaHUS. BhUIM M3y4YeHbl pa3HOBUAHOCTH U Kiaccudukaims nanHeix cuctem CAD.
ITo wroram anamuza cymiectByromux CAIIP Obiia BeiOpaHa TOAXOSIIAs HAM CHCTEMa
ABTOMATUYECKOTO MPOCKTUPOBAHUS JIJISI MAKCUMAITBHO YJIOOHOTO M OBICTPOTO MPOCKTUPOBAHUS
pa3paboTaHHOrO HaMHU TOYBOOOpadaThIBaIOIIEro karka. BriOpanHas cucrtema Kommac
3D MOMHOCTBIO YIOBJIETBOPSIET BCEM TOCTABICHHBIM 3aja4aM W TpPEOOBAHUSM HAIIETO
TeXHUUYECKOTo ocHarieHus. Co3naHue TPEXMEPHONH MOJENU TMOYBOOOPa0ATHIBAIOIIETO KaTKa
MO3BOJIMIIO BU3YAJILHO JIy4llle MOHSATh €r0 YHUKAJIbHbIC KOHCTPYKTHBHBIC OCOOCHHOCTH H B
KpaTJaillliie CpOKM CO3/1aTh BCe TpeOyemble YepTeXH W Crelu(UKAMy s TaIbHEHIIero
MPOM3BOJICTBA IKCIIEPUMEHTANIBHOTO o00Opas3ia. B  coBpemenHom wmupe CAD cucremsl
MPEICTaBICHBI OOJBIIMM MHOTOOOpa3HeM MPOrPaAMMHBIX IPOAYKTOB, MOIXOISIINX IO
moOble 3a1aun 1 TpeboBanus. biaaronaps nmporpamme Kommac 3D mporecc npoeKkTHpOBaHHS
HOBOTO MOYBOOOPA0ATHIBAIONIETO KaTKa MPOMIEN YCIEUIHO, MMO3BOJIUB YIOBICTBOPUTH BCEM
TEXHUUYECKUM TPEeOOBAaHHSM, MPH HAUMEHBIIEM KOJIMYECTBE 3aTpadyeHHOro BpemeHu. [Ipu
9TOM IPOEKTHPOBaHHE IoYBOOOpabarsiBaromero karka B Kommace 3D wm 3arpyska sroit
mozenut B iporpammMsl FlowVision 1 SOLIDWORKS no3Bonmiio onpenesuts ero 0CHOBHEIE
KOHCTPYKTUBHBIE ITapaMeTPhl, TAKUE KaK JUaMETp KaTKa, IIMpUHA 3aXBaTa U T.J.

KarwueBble cioBa: mouBo0OpabaThIBAIOIINI KaTOK, MPOCKTUPOBAHUE, CHCTEMa, TIPOrpamMma,
3D-mopnens, Kommac 3D.

Jas nurupoBanus: Ilpomkun B.E., Jluneenko B.b. O0630p u mpumenenne CAIIP mpn
MPOEKTHPOBAHUHU 1T0YBOOOpadaTkIBaoIIero karka / MIHHOBallMOHHAsT TEXHUKA W TEXHOJIOTHSI.
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Overview and use of CAD for the design of agricultural implements

Proshkin V.E., Lineenko V.B.

Abstract. Today, the use of computers is becoming an increasingly integral part of our
lives. In whatever field a person works, he will definitely have to face computers or minimal
electronic control. Agriculture is directly included in the circle of industries that actively use
three-dimensional modeling. Among all the directions of the development of electronics and
programming, it is impossible not to note the rapid development of three-dimensional modeling.
Already, 3D technologies allow not only to see how a particular object will look like, but also to
calculate its dynamic characteristics and even depict its work. This paper presents an overview
of the currently existing automatic design systems. The varieties and classification of these
CAD systems were studied. Based on the results of the analysis of existing CAD systems, an
automatic design system suitable for us was selected for the most convenient and quick design
of the soil-processing rink developed by us. The selected Compass 3D system fully meets all
the tasks and requirements of our technical equipment. The creation of a three-dimensional
model of the tillage roller allowed us to visually better understand its unique design features and
create all the required drawings and specifications in the shortest possible time for the further
production of an experimental sample. In the modern world, CAD systems are represented
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by a wide variety of software products suitable for any tasks and requirements. Thanks to the

Compass 3D program, the design process of the new soil-processing roller was successful,

allowing it to meet all technical requirements, with the least amount of time spent. At the same

time, designing a tillage roller in Compass 3D and loading this model into FlowVision and

SOLIDWORKS programs allowed us to determine its main design parameters, such as the

diameter of the roller, the width of the grip, etc.

Keywords: tillage rink, design, system, program, 3D model, 3D Compass.Keywords: Skating

rink, design, system, program, 3D model, Compass 3D.

For citation: Proshkin V.E., Lineenko V.B. Overview and use of CAD for the design of
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tekhnologiya]. 2022. Vol. 9. No. 3. pp. 48-52. (In Russ.).

BBenenue

CeslbCKOXO3SIICTBEHHbIE  OpYAMsI MTOBCEMECTHO
MIPUMEHSIOTCS] B OOJIBIIIMHCTBE PETMOHOB HAIICH cTpa-
HEI [6]. C Ka)IIbIM TOJIOM MOSIBISICTCS BCE OOJIBIIE HO-
BBIX, 0OJICC COBCPIICHHBIX OPYAHU, MPOCKTUPOBAHHE
KOTOPBIX 3aHUMAaeT OOJBIIOC KOJIMYCCTBO BPEMCHU H
cpeact [7-10]. [y Toro 4ToObI CHU3UTH ITH 3aTpa-
Thl CYILECTBYET BO3MOXXHOCTb MPUMEHEHHUS CUCTEM
aBromaruueckoro mnpoekruposanust (CAIIP), xoro-
pBIC TIO3BOIISIIOT OoJice OBICTPO CO3MATh TEXHHUYCCKYIO
JMOKYMCHTAIINIO, TOAPOOHEE I0Ka3aTh TEXHUYCCKHE
U KOHCTPYKTHUBHBIC OCOOCHHOCTH, MPH 3TOM IPOCK-
TUPOBAHUE JIBIXKCHUS B OIPEICICHHBIX MPOrpaMMax
(FlowVision, SOLIDWORKS u T.1.) 103BOJISICT OTIpe-
JICITUTh OCHOBHBIC KOHCTPYKTUBHBIC OCOOCHHOCTH KOH-
CTPYKIMH 0€3 U3TOTOBJICHHUS OMBITHOTO 00pasia.

Cpenu Bcex HalpaBlICHHUA PAa3BUTHUS AJICKTPOHUKH
U IIPOTPaMMHUPOBAHUS] HEBO3MOKHO HE OTMETHTB CTPE-
MUTEIBHOE PA3BUTUE TPEXMEPHOTO MOJEIUPOBAHMUSL.
Vike ceiiuac TexHonoruud 3D MO3BOJISIOT HE TOJIBKO
YBUJICTh, KaK Oy[CT BBINNISACTH TOT HJIM HMHOW OOBEKT
WCCIICIOBAHMS, HO M MPOCYUTATH €r0 JTHHAMUYCCKHE
XapaKTCPUCTUKH U JTAXKE H300pa3UTh €ro padoTy.

«KommbrorepHast rpaduka TONB3yeTCs CIPOCOM
BO MHOTHX OTpaciisiX W, B TOM 4HCIe, B Hayke. 3D
MPOCKTUPOBAHUE IO3BOJISICT YIPOCTUTH Pa3padOTKy
PAa3IMYHBIX CHCTEM WM MEXaHU3MOB, HAINISTHEE IO-
Ka3aTh HX pab0TOCIIOCOOHOCTh M OBICTPEE ONPEACTHTh
0a30Bble KOHCTPYKTHBHBIC TapamMeTpbi» [2].

Lenbro pabOTHI SBISUICS aHATH3 CYIIECTBYIOIIAX
CAIIP onpezneneHue TEXHOJOTUYECKUX OCHOB MPOECK-
TUPOBAHUSI COBEPUIEHHO HOBOM KOHCTPYKIUH IOYBO-
00pabaTkIBAOIICTO KaTKA.

OO0BEKTHI M METOIBI HCCJIEe0BAHNI

B HacTos1ee BpeMsl Ha PIHKE CUCTEM aBTOMATH-
3MPOBAHHOTO TPOEKTHPOBAHUS MPEACTABICHO O0Jb-
1I0€ KOJIMYECTBO MPOrpaMMHO-ANIapaTHBIX CPEACTB
aBTOMAaTHU3allUU IPOEKTHBIX, KOHCTPYKTOPCKHUX, TEXHO-
JOTMYECKUX M TPOU3BOACTBEHHBIX paboT. ITo ypoBHIO
neHbl ¥ Bo3MoxkHocTel Bce CAIIP ycnoBHO aensites Ha
TPU KaTETOPUU: JIETKUE, CPEAHUE U TSKEIBIE.

«JIérkue nnu CAIIP Huzmiero ypoBHsI MOXET UC-
MOJb30BaTbCs AT MAapKUPOBKH MPOTpaMM, KOTOPBIE
[0 CyTHU SBISIOTCS CHUCTEMaMHU AJIsl aBTOMaTH3allUd
TPaJULHOHHBIX IPOLECCOB MPOEKTUPOBAHUS HA OCHO-
Be 2D-ueprexeil. OOBEKTUBHO TrOBOpsI, prcoBarh 2D
Ha KOMIIBIOTEPE C TOMOUIBIO CIIELUAIBHON IPOrpaMMBbl
ropasjo Mpouie, 4eM pUCcoBaTh OT PyKU Ha YEPTEKHOU
nocke. K Takum cuctemMaM OTHOCSTCSI TaK Ha3bIBAEMbIE
«UEPHUIIbHBIE MAIIUHBD) WIH «IJIEKTPOHHBIE YEPTEXK-
Hble JlIockW». Hanbonee TanaHTIMBBIMHU IpEACTaBH-
teasmu MoxkHO cuntath AutoCAD LT, T-Flex CAD?2,
Kommac-I'padux» [3].

Cpennero ypoBHsi CAIIP yxe m0o3BOJSIOT KpoMe
2D depueHHs, CTPOUTH TPEXMEPHBIC NapaMeTpude-
CKHE MOJICIH JieTaneil u cOopok, To ectb 3D. OveBna-
HO, YTO, YBUJIEB TPEXMEPHYIO MOAEIb TOH WM MHOU
Jietain OyseT MOHSATHO HaMHOTO OOJIbIIe, YeM I10 TUIo-
ckoMy 4epTexy. TyT yxke Ipyroe KauecTBO, a 3HAYUT U
JIOTIONIHUTENbHBIE BO3MOXKHOCTU. «lIpencraBurensimu
CAIIP B 2TOi Kareropuu SIBJIAIOTCS TBEPAOTEIILHBIC
cucrtembl npoektupoBaHus Autodesk Inventor 3D,
Autodesk Mechanical Deskotor, Solid Works, Solid
Edge, Compass-3D, T-Flex CAD. Cucrtemsl cpeHero
YPOBHSI B HACTOsIIEE BPEMsI OUEHb MOIYJSPHBI U I0-
3TOMY CTPEMHTEIILHO Pa3BHBAIOTCS, MPHOIIKASCH 110
cBouM Bo3MoxkHOCTsIM K CATIP Gosee BBICOKOTO ypOB-
Hs» [3].

«PaccmarpuBas xe Tsxénsle umu CAIIP Beiciie-
IO YPOBHS CIOXKHO CKa3aTb, YTO 3TO mporpamma. OHu
CKOpee MPE/ICTAaBISIIOT cOOOW KOMIUIEKC HpPOTPaMM,
MpeJHa3HaYEeHHBbIX 1JIs KpyNHbIX npeanpustiil. CAITP
Ha BBICIIEM YPOBHE OXBaTbIBA€T IPAKTUYECKH BCE
0051acTH MPOEKTHPOBAHUS, OT Pa3pabOTKH HM3CIHN U
OCHACTKHU 10 MHXKEHEPHBIX PAaCUeTOB U MPOU3BOJCTBA.
Bo-nepBbIx, OHM MpeIaratoT MOJHBINA MUK CO3AAHUS
IPOIYKTa - OT KOHLENTyadbHON HJEH 10 €€ BOILIO-
nieHusi. Bo-BTOpBIX, OHM MO3BOJIAIOT CO3AATh MPOEK-
THO-MH(POPMAIIMOHHYIO Cpeay sl OJHOBPEMEHHOU
paboTHI BCEX y4YacTHUKOB Iporecca» [3]. B mepsoit
BoIMOJNHAIOT 3D Mozens neramu (CAD-nporpamma), Bo
BTOpPOH - paccuuThIBaloT ee Ha npouHocTh (CAE-npo-
rpamMmMa), B TPETbeH - MPOEKTUPYIOT MHCTPYMEHT JUIsl
€e M3rOTOBJCHHUS (CHELMOAYJb), B YETBEPTOH - pas-
pabarbIBaIOT YHPABISIONIYIO IPOrPaMMYy JJIsl CTAHKOB
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Puc. 1. 3D-Mozens mouBooOpadaThIBAIOIIETO KaTKa

c UIly (CAM-nporpamma). Ha cerogusmHuii neHb
cucrembl Unigraphics, CATIA, Pro/ENGINEER, NX
HaunboIee OJIHO OTBEUYAIOT BCeM TpeOOBaHMSAM, IIPE/Ib-
siBIIsieMbIM K MHTerpupoBaHHbIM CATIP Tsxénoit xare-
ropuu. [Ipy BceM MHOT00Opa3uu BHINIOJIHIEMBIX paboT
takue CAIIP He monb3yIoTcst OOIBIINM CIIPOCOM H3-32
COOTBeTCTBYyIOIIEH cTomMocTu. [loaromy mmst Goib-
LIMHCTBA KOMITAHHH 110 COOTHOIICHHIO 1IeHa/KaueCcTBO
Oosiee onTUMaIbHBIME BEITISAST cpeaaue CAITP.

«OcHoBHolt 3anaueit CAIIP sBnsieTcst noyyueHue
B KpaTyaiflliie CpoKU KaueCTBEHHOH KOHCTPYKTOPCKOM
1 TEXHOJIOTHYECKON JOKYMEHTAINHU, HEOOXOJMMOMN JUIst
IIPOM3BOJICTBA CAMOH pa3sHOOOPa3HOM NPOAYKIMH. DTa
JOKYMEHTAIMsl BKJIIOYAET YEpTEeXkHM padounmx vacrew,
YepTeKH OOIIEero BUaa, COOPOUHBIC YEPTEXKHU, CIICIH-
(UKanuu, TJIaHbl, CXEMBI, TEKCTOBBIC IOKYMEHTBD» [2].

Kpome Toro, cucrema mo3BoiisieT CO34aBaTh pe-
QINCTUYHBIC BH3yaJbHBIC 00pa3bl IMPOLYKLIUH IS
COCTaBJICHUS KaTaJoroB U IMpe3eHTauuil. OTH H30-
OpaKeHUs! TaKKe MOKHO HCIIOIB30BATh ISl CO3JaHUs
Pa3IMYHBIX WLUTIOCTPALU K TEXHUUECKON JTUTEpaType:
WHCTPYKIMU I10 3KCIUTyaTally, PEMOHTY, 00CITyKUBa-
HUIO ¥ TOMY MTOJJO0HOE.

Pe3ysbTarhl 1 UX 00CyxKAeHUE

[upokoe wucnonp3oBanue 3D-MoIeNUpOBAHUS
B HWH)XCHCPHOW TMPAaKTUKEC OYKBaJIbHO IPOU3BEIIO
PCBOJIIOIMEO B KOHCTPYHUPOBAHHM  JCTajCH W
MammH. B CBS3M CO CKa3aHHBIM BHINIC, OBLIO
PEIICHO HCIOJBh30BATh TEXHOJOTHH TPEXMEPHOTO
MOJICIIUPOBAHUS JUIsI MPOCKTUPOBAHHS COBEPIICHHO
HOBOU KOHCTPYKIIUU MOYBOOOPa0ATHIBAIOIIETO
katka. Jlanmee mepen HaMHU BCTal BBIOOP IPOTrPaMMBEL,
B KOTOpO# Oyzer xomdopTHee Bcero pa3padarhiBaTh
opyaue.

[Ipu BEIOOPE MPOrpaMMBI MBI PYKOBO/ICTBOBAIIUCH
TeM, 9TOOBI OHA ObLIAa YIOOHBIM, TOYHBIM U TPOCTHIM
B OCBOCHUH HH)XCHCPHBIM HMHCTPYMEHTOM, M PCIIVIIH

ocTaHoBHUTH cBOH BbIOOp Ha CAIIP cpenHero ypoBHs.
Bri6op nain va «Kommac 3D»

C TIOMOUIBIO MPOrpaMMBbI Kommac
3D HaMu CIPOEKTHPOBAHA KOHCTPYKIIHS
noyBooOpabarpIBaroniero  karka  (pucyHok  1).

CoznanHasi noigHopasMepHas 3D mojenb Mmo3BossieT
Jy4Ille ONPEACTUTh KOHCTPYKTHBHBIC OCOOCHHOCTH,
y3HaTh TPUMEPHYIO MAaCCOBYIO XapaKTEPUCTHUKY
W COCTaBUTh TEXHUYECKYIO JIOKYMEHTAlMIO C
HauMEHBIIMMHU 3aTpaTaMHl BPEMEHHU.

Taxxe cozmannyio 3D mozenb kaTka MOXKHO 3a-
rpyKatb B 0ojice CIOXKHBIC, MHOTO(QYHKIIHOHAIBHEIC
MIPOrpaMMBbl JJIsl IPOCKTUPOBAHUSI IBUKEHUSI OPYAUS,
HaIpuUMep MO0 TPYHTY, UTO MO3BOJISIET IPOBECTH MIEPBBIE
OTIBITHI, HE 3aTPauyMBasi CPEICTB Ha U3TOTOBJIICHUE KOH-
CTPYKLIMU B METaLIE.

BriBoabI

B ciiepctBumM naHHOM pabOTHI MOKHO CKa3aTh, YTO
cymectByromue MHOrooopasue CAIIP mo3BomnseT BbI-
MOJHSITH OTPOMHEHIIIYIO paOOTy C HU3KHMU 3aTpaTaMu
TpyZa, NP SKOHOMHH BpPEeMsl U CPEIICTB HA MPOEKTH-
pOBaHME PA3IMYHBIX MHHOBALMOHHBIX CEIHCKOXO3SH-
CTBEHHBIX OPYIUH U arperaroB, KOTOPbIE IO3BOJISIT
YIYULUIUTh MPOLECC CEIbCKOXO3SICTBEHHOIO MPOU3-
BOJICTBA, YMCHBIITUTH 3aTPAThl U 00CCIICYUTH COOIFOIC-
HHUC arpOTEXHUYCCKHUX TPCOOBaHUM.

[IpoekTupoBanue pa3pabOTaHHOTO MOYBOOOpada-
TBIBAIOLIETO KaTka MO3BOJWIIO OMPEIENIUTh €r0 OCHOB-
Hble KOHCTPYKTHUBHbIE TAPAMETPHI U BBITOIHUTD MIPOY-
HOCTHBIE PACUETHI.
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