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TEXHOJIOTHSI ®OPMOOEPA30BAHUS NOBEPXHOCTEH 3YFHEB
CATEJUIMTA ILIAHETAPHO# NPENECCHOHHOM NMEPEJAYH
C HCMOJb30BAHMEM YTIPOIEHHBIX IPO®YLTEH

M.H. Cpomsiko, A.A. Konobos, JL.T. Jokonos
Bberopyecxo-Pocculickuti ynwugepcumem, Mosunes

AHAIHINPYA TEXHHKO-IKOHOMHUECKHE XADAKTEPUCTHKE MOTOP-pPELyKTe-
POB, BRITYCKAEMbIX H3BECTHBIMH MHPOBBIMA (DHPMaMKA-IPOWIBOANTEISIMK Gib1I0
OfIpeNeNe s, YTO OCHOBHOH NPHYHHON, caepkupatowed cepuiinoe nponssol-
CTRO Pa3TMYHEIX THOOB pedykTopHOW TeXHMKM B Pecirybnuke Bemapych, 48
fgeTcs TeXHM4eckas CINOKHOCTb SAHHBIX Hinestwit. IIOmbITKE #x cepuifvort
H3roToBIenyn 0e3 KCM0AbL30BAHMA CHEUHANLELIX BLICOKHX TEXHOROMMI upe
BOJAT K HH3KOMY TEXHHYECKOMY YPOBH:O HIH K BBICOKOH OTIYCKHON OeHS
PaspaGoTka HOBBIX CTPYKIYPHBIX BAapHAHTOB MEXaHHUECKHX Tepeaad, ofec
NEYHBAIOWMX PA3PabATHIBACMBIM PEAYKTODAM KOHCTPYKTHBHBIC M Texholo:
YHIecKHe NPeMMYIIECTBA TIEPEs CYIHECTBYIOMMME B CepHiiHe BBITYCKacMbIME
AHAIOTAMH, ABJNETCA OCHOBHBIM HAIpaB/ieHHeM COBEPINEHCTBOBAHMA pemy Ll
pyionieil Texnuku. Jina ocBoeHus cepHIitHOTO MPOM3BOACTBA PEAYKTOPOS, W30
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JoBEHHBIX HA OCHOBE neraneit ¢ npuemaemoil A obruHOrO npoulflznoncrna
;0UHOCTSIO H3TOTOBJICHHUA, HO B TO K& BPEMS HMEIOHIMX TEXHHueCKHi YpOBeKS,
c ooTngcTBymmHﬁ YPOBHIO MYYIOHX MHPOBLIX aHaIOroB, HeoDXOomMMO, HTODLI
cOMIABAEMBIC PEIYKTOPSI COuETAIN B cclc ORHOBPCMCHHO PeRyLHpPYIOIIHE
pry H QYHKUMH komneHcupylomedl MydTe. Ha ocHose ucciegoBanmit,
oBCHEHHBIX COCUMATHCTAMH NaBOpaTOPHH MO TMPelecCHOHHLIM Iepenaiam
BenopyccKo-POCCHIACKOrO yHHBEPCHTETA, OBLIO YCTAHOBICHO, TT0 YKA3AHHBIM
gpime CoueTaHHeM diyHKIMit Gnarofaps 0COGEHHOCTIM CTPYKTYPH 06nagarot
[aHeTapHbIe MpeleccrouHbIe ttepeaaty (TTHH) [1].

(0630p PANMUHEIX KOHCTPYKUWH M ¢yHKITHOBANEHEIX BO3MOKHOCTEHN
[EaHETAPHEIX TPENECCHOHHRIX TIepeaay, ONLIT MPOEKTHPORAHHA, HITOTOBIEHI
\ HCHEITAHAR aBTOPaMH pabdoThl NPEUECCHOHHEBIX Mepelay PasIHYHBIX THIIOB
{103BOAKIH CHENATh BBIBOM, YTO OCHOBHBIM (QAKTOPOM, CRACPKHBAIOWIHM LIHPO-
xoe mpameHerue [III1, ABIMOTCH TEXHONOTHYECKNE TPYIHOCTH, CBA3AHHLIC C
POLECCOM MITOTOBNEHHA Houk00DpasHhix 3y6beB caTennuTa.

AHANH3 PA3IHYHLIX CAOCOO0B HArOTOBIEHUS IIPOCTPANCTBEHHO-MOAN(Y-
UHPOBAHHBLIX 3YOBEB O3BONMA ONPENEAHTLCA C HANPABJIEHHEM COREPINCHCTRO-
paHHA Tpollecca ux (opMoobpasoBaHiA — 3TO HCIONB3OBAHHE YRPOIIEHHEBIX
mpodEei 3y0beB caTeIMTa, NOMYYCHHBIX TPATHLUHOHHBIME METOZaMH 3yDo-
06paboTKH CTZHNAPTHBIM PEKYIIHM HHCTPYMEHTOM.

Ja vceneJoBaHui ObUIH MpenokeHH 9etsipe cnocoba dopmoobpaso-
BaiHA 3y0LeB CATE/LATA, HA OCHOBE KOTOPLIX BOZMOXKHO UX M3rOTOBACHHE Tpa-
IMIHOHHBEIMA METOHNaMH 3y0006pafoTXi CTaHZApPTHHIM 3YGOpEIHBIM HHCTpY-
MEHTOM, HE HCIIO/Ib3YA CIOKHBIX CICIMANBLHEIX NMpHcnocobreHuii.

HeobxoauMocTs paspaboTki HECKONMLKHX cNOcOBOB HIrOTORIEHUA 06oc-
HOBRIBACTCA CIIOCOOHOCTHI) KAKOOrO W3 ¢nocodoB YAOBRIETBOPATL CHCLMGH-
YECKHM TPeOOBAHMAM THIIA MPOHIBOACTEA H HEOOXOAUMOMY YPOBHIO KA4€CTBA
BLIXOZHBIX NOKA3ATENEH [IPOEKTHPYEMLIX PEAYKTOPOB.

Ieprbim warom paspaGorku cinocoGos GopmMooBpazosaHus YIPOIEHHBIX
%6eR carennuTa SBUNOCH CO3NAMME METOIHK VLA ONPEAEIICHIA TEOPETHIECKNA
TOUHBIX M YNPOWIEHHBIX NOBEPXHOCTEN 3YDECB Ha OCHOBE CO3LAHHA KOMILIO-
TepHEIX Mozieneli 3y6neRr TpaneuuenanbnoH GopMer [1].

Hecnenopanua dopmel TeopeTruecks TOTHRIX W YIPOTICHHRIX 3y6heh ca-
TeMHTA MeTofaMH KOMITHIOTEPROIO MOENMPOBAHHS (03BOULIH YCTAHOBHTS,
0 ¢ pocrom yria o HaknoHa npoduIA 3y6a LeHTPATLHOIO KONeca, @ TAIKE C
YBeMMMeHMeM paccTOAHMA 1, OT TOUKH TIPEIECCHH 40 GAKKadmero TOPLEBOTO
MR caTennuTa npoduIs TEOPETHYCCKH TOYHOI Monenyn 3yfa caTe/InTa
"PaSiikaercn k npodumo 3yGres MEHTPAIBHOre kosieca. Tlpubimkenus
Podinn 3y6ren BEHTPANBHOIO Kojeca K npohunty 3ybees caTewnura Asins-
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ETCA ONHUMM H3 HeobXoruMmX ycnoBruil BOIMOXHOCTH 06paloTKH 3ySbenr gy
TCIAATA NPCANOKEHHBIMU YIPOUWHHLIMY CHOCO0aMU uX GopMoodpasoBatsy.

Ilo pesynuTaTaMm HCCHENLBAHHMN TCOPETHHECKM TOMHBIX MpodHiIeH paip,,
GoTaHB! METO/IMKA pacHeTa W NPOrpaMMIGe obeciietIcHNe, PEANHIYIOILCE YKAay.
HYI0 METORWKY, NO3BONAOLIKE ONPENETHTS BHICOTY IPOduid 3yOLes caTeilitTy
HA KOTOpO# rapaHTHPORaHO cosnanewue npoguneil 1yGnen uenTpatbHoro dip.
moobpasyrowmere kosicea B npoditied 3yObeB CaTeINTa, CACLOBATENBHO, He
NPOMCXOIMT Cpe3aHe Tena 1yba catennura B npouecce ero GopMoobpazoBaty,

B ocHose nepsore cnocoba gopmoobpa3zoBanna 3yObeB caTe/IHTE .
KHT Henosbsopapse B sanemwleddd [T koppHIMpOBRAHHBIX 3BORBBEHTHLIX
3y0YaTEIX KOJIeC, W3rOTOBACHHBX Ha TPAaIHIHOHAOM 3yfopesHoM o0opyaosa.
Hup. MeToaMKa pacueTa, a TOYHee NoAOOPa TEOMCTPHH ANATITHPORAHIHLIX
YHOILBEHTHRIX 3YOLEB CATEUTHTA, OCHOBAHA HA NPUMEHEHHH HIBECTHRIX Gop-
MYJ TEOpPHH JBOABBEHTHOTO JalerneHus [2].

CywrocTs sTopore cnecoba popmoobpazoBanus syOLep CaTCAMTA, ha.
3BaHHOTO METOAOM ABOHHOro pabouyero Xoaa WMHCTPYMEHTa, 3aKTIOHAETCH B
cieayromeM. B nponecce 00paborkn yepeaunoit dpeie w zarotoBke tybuatore
H3enHA coolUIAIOT B3aMMOCRAZAHHLIE BPAILEHHA BOKPYr MX ocel, obecrieu-
BAfOMIHE HAPE3aHHe 3yOpce MeTOoNoM 00KaTku. [IpHyem obpaboTky poMiso-
AAT, HACTPOMB EPBAYHLIA HHCTPYMEHT HA HapelaHue KOCHIX 3yObeB C yriom
HAKIOKa, ofeCneqaHBatoiUM HeoBXiHMOE JA0CTPEHHE 609KO0OPasHEIX 3y (b
eB. 3aTeM OCYIECTBIAOT NepenacTpoiiky 3ybopeinoro obopyaosaHKRA Ha Na-
pe3aHHe KOCHX 3YOLeB ¢ TeM Xe 3HAYEHMEM YNIA, HO C NPOTUBOION0AKNLIM
HarnpapicHHEM Hak)toHa 1y6ues {3].

Tpetuit cnocob dopmoobpalopanns 3yOhes CaTENNTHTa HOCHT HA3BAHHE
MCTO#G  KOHWYCCkoro syGodpeiepoanus. HetsepTeiii cnocob  dopmood-
pasobaHns 1y6eeB carennuTa OCHORAH HA NpumeHeHud B c1pykType T Ko-
HHYECKHX PONMKOB 1A 0bpailosaHua 3y0UaTOro BEHIA NEHTPANLHOTO Kofecd,
a 3yBba caTelUHTa MpeactasafioT coboll 3y0ra 3Be3A0HMKM HENHOR nepenay.
TTpr maunoM cnocobe 3yGba caTennura MOTyT GLITh 1TOJYH4EHLL TAKHM XKE Bbl-
COKONMPOM3BONAHTENEHLIM METOLOM, KaK H NpodHik 3BE300YKH uenHoH ncpe-
JAYH, 94T0 AENAeT BOIMOMKHBEIM MX HITOTOBICHHE Ha 00bryHOM 3yGodipeseproM
cTaHke 4yepBAuHOM Qpesoit ¢ xpyrossiM npodunesm 3yGbep [4].

Jns yCTAHOBIEHMA COOTBETCTBHMY TEOMETPHUYECKUX NAPAMETPOR yhpo-
TEHALIX 3yObeB CATENTHTA, MONMYMEHHHX pasnHYHBIMU MeToaaMy hopMool-
pa3oBaHMA C TeopeTHHYeckd TOMHBIMH 3yObsmu, Oblma demonbiosaBa npo-
rpamma CAILIP SolidWorks, ¢ Tomorelo kotopofi NpoM3BOAWMHCH 3aMepbl
PAIHULELT MERULY NapaMeTPaMH ITHX npodunei.
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flo 3HAICHHIO OTIVIOHEHHH YXa3aHHBIX BeUue npoduuieft nenaeTca 3akmo-
qepHe O BOIMOKHOCTH IPHMEHEHNA TOTO WIH HHOIO U3 (IPE/IOKEHHDIX cnocobos
@pmooﬁpasosaum 3yOLeR CaTennuTa Npu NpoekTUpoBanvA Jaennenva [T

PaspaloTAHABIC METONMXH HACTPOHKH, 8RO, 0OpaGoTKK IAHHBIX KOMITLIO-
TepHBIX uccnenosanyit moaencit [T nytem cosnarus mpukiaaHoTO NMporpaMMHoTo
oecTiceHHA B CAIIP SolidWorks n npwioxenna COSMOSMotion nessonunu
[[pOBCCTH HCCIEOBANNA, 3aKMOYAOWHeEcs B ONpeaencHun KHHEMAaTHYECKOi
fOTPSUTHOCTH H KA f17].

Ha 0CHOBE MCCNEAOBAHNA KOMIIBIOTEPHBIX MOAENEH ¢ KDYTOBRIMH 4 BOITh-
geHTHEIMH TIPOGILIAMH KOHTAKTHPYIOMMX 3y6ben xonec TITHT yeranorneHo, ¥To
[0 KPUTEPHAM MIHMMAIBHELX SHRUCHHA aMININTY Bl KNHEMATHHECKOH [I0TPeHHO-
cru 1 MakcHManbHOMY kit FITITE ¢ KpyToshiMu mpoduutaMit 1yBhes HMEIOT mpe-
yvymectro Hal THIT ¢ aBonbBeHTHRIME 3yORAMH caTeniMra,

CpeHHE 3HAYEHHA KNI koMnswoTepHmx Moaeneit 1T ¢ npubmoxen-
gpiMi NpodanAMK 3yOReB, 0Gpa3oBaHHEIX METOARMM ABOHHOTC pabouerc xoaa
# KOHHHEcKoTe (peicpoBanys, a TakKe C aTallTHPOBAHHEIMH 3BONBBCHTHLIMH
3y6bAMH HAXOZATCA Ha OAHOM YpobHe {nipumepo 90 %). OaHako pasMax Kome-
GanMil KNI KOMDLIOTEPHBIX MOJENEH, B 32LCUICHHH KOTOPBIX HCNONBIYIOTCH
AfANTHPOBAHHEIE 3BONLBEHTHBIC 3y0pa, B 1,5 paiza Gonsiie, weM y fBYX ApyTHX
CpPaBHUBAEMEIX MOJeneH.

Ut [mpOBCpPKM  ICKBATHOCTH pe3yiLTATOR HCCNEAOBAHHH KOMITBIO-
TepHRIX Mopesnedt GBI CTIPOEKTHPOBAH MOTOP-PEXYKTOP CO CMEHHBIM BHYT-
PEHHMM KOIECOM H CATEIUIMTOM. 3TO NOIBOAMIO NMPOHIBECTH HCIHITAHHA 3aIe-
mienus FTIT ¢ opodunamu 3yGher, MOMYHCHHBIMH PaiiHYHBIME cnOCOOaMH
dopmoobpazoBanna, MCTIONE3YA THINL ONKHH ONBITHEI 00paien ¢ MHHHMANL-
HEIM CYMMHPOBAHHEM HOIPENIHOCTEN HITOTORNCHHA H COOPKH,

HenbITaHua 3KCIEPHMEHTANIBHBIX 00pasloR MPeUecCHOHHBIX PENYKTOPOR
IIPOMIBOOMANCE HA HCIBLITATERRHOM cTeHae kadenpwl «TeopeTHueckan Mexa-
Huxan Benopyccko-Poccmiickoro yHusepeureTa. Ha crene b1 onmpeienetibi
KHHEMATHYECKas MOTPeMHOCTh MOTOp-pelfykTopa H KkNA. B McnuITaTENbLHOM
neurpe PYI1 «Morunesckuil 3aBoA «2DHEKTPOABUTATE LY OBITH NPOHIBEIEHLL
3aMepel ypowHS IyMa W Bubpocxopocti. Pesyibratsi NOKasaid, 910 OOBE-
[IEHHEIE YPOBHH IYMOB HaOMHOMANINCE ¥ NPEUSCCHOHHOI) MOTOP-PELyKTOpa ¢
HCNO/IB30BAHMEM CATEINHMTA C ANANTHPOBAKHEIMH 3BObBEHTHBIMY 3yBBAMM
(pemyxTop Ne 4). VpopeHb NIyMa, 2 TakkKe 3HaUeHHA BHOPOCKOPOCTH INpe-
USCCHOHHKIX MOTOP-PEAYKTOPOB € 3YObAMH CATELNITA, H3TOTOBIEHHBIMH CIIO-
codom mBoiinoro pabouero xoua {pexyxrop Ne 2), crnocobom kouwueckore (pe-
epoBanns (pepyktop No 3) M cnocofoM, NpH KOTOPOM B KauecTBE 1yOBER HCH-
TPaibloro koseca HCMOALIYIOTCH ponuxn (peaykrop Ne 1), coorTBeterBYIOT
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TEXHHYECKHM TPeOOBAHMAM, MPEALABNAEMEIM N0 JTHM NOKA3aTeNIaM K CEPhiiyg
BRIMYCK2EMBIM aHAI0raM. Pe3ybTaThl UCIIHITaHUH NpHBENEHD! B TabnHIe.
' Tabmy,
PeaynbTaThl HeNLITRHEE NpettecCHONRBIX MOTOD-PEAYKTOPOR HA HCNBITATEIBREI X

crenpax Kadeapul «TeopeTRIECKaAn MEXAHHKAY H B HCTBITATETEAOM LENTpE
PYT1 «Mornnesckitit 3anox « 2 IEKTPOABHIATEFb»

Howmep Ot ypobens | Ypoeews my- | Kunematnueckan mo-
fpeliecCHORHOrD | BUGpockopocTy ma, IPEIUHOCTS,
MOTOp-peayKTopa MM/C ab MHH

1 8,2 64 46
2 12,9 67 53
3 11,2 65 53
4 154 72 65

[To pesyapTaTaM Hcchegosauit 6pina paspabotana KOHCTPYKIMA Mpeilec.
CHOHHOI0 MOTOP-PEAYKTOPA M HIIOTOBACHLI DKCNEPHMEHTAIBHLIC Oﬁpa?.llbl g
ApuBOaa sarnaxusanell MamuHsl CO-170, koTopas npeaHasHayeHa AN 1a.
rnaxusannd Oetona. TIpx msroronnenny 3y0Gher CATENNIHTA MOTOP-pedyKTopa
GBI UCIIONSL30BAH NPEATOXCHHLHE cnioceb aBofinoro pabouero xoxa. Ha nas-
HBIH MOMEHT BCe TIATH SKCIEPUMEHTANLHBIX 06PasUoR HKCILTYaTHPYIOTCH B Pas-
JTMYHBIX CTPOHMTENSHBIX opranniauuax. B HacToamiee npeMs IBe 3ariakupaie-
e Manmes CO-170 co BCTpOEHHBIMM B HX KOHCTPYKIHK) NMPEHECCHOHKLIMY
MOTOp-pegykTepaMy Benonb3yiorea Ha [IPYII «bopucoscxuit xpycTanbHbiit 3a-
BOI» C opraHmzaiMefl NPOHIBOACTBA MEIMIMMHCKOTO CTEKIa», MPH BEUIOIHCHIH
pabot no sarnaxupaumo detona oprammsamuelt «OJJO Tpancetpoiy (r. Mozsips).
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