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BBEJAEHHUE

OnHO U3 BEAyIIMX MECT B MAIlIMHOCTPOEHUH IPOMBIIUIEHHO Pa3BUTHIX CTPaH
3aHUMAET U3rOTOBJIICHUE PEAYKTOPOB U MOTOP-PEAYKTOPOB. Exxeronusiii 00beM Mu-
POBOTO pPBIHKA MPOM3BOJCTBA U MOTpeOIeHUS nepenay npessimaet 150 mupa mos.
CHIA. Haubosiee KpynHBIMH NPOU3BOJIUTEIISIMA MEXAHUYECKHUX TEpeaad sIBISIOTCS
CHIA (okomso 30 % mupoBoro peiHka), Anonus, ['epmanus, Kurait, Utanus, @pan-
uusa, Aarious. B Pecniyonuke benapychk cnenuanbHbIX NPEeANpUATANA IO CEPURHOMY
MIPOU3BOJICTBY PEAYKTOPHON TEXHUKH HET, MO3TOMY pa3BUTHE JAHHOM c(ephl Ha-
IpaBJeHO Ha UMIopTo3amelnenue. Hanbompiiee pacnpocTpaHeHHEe HaxXoaAT 3yOua-
ThI€ PEIYKTOPHI, TAK KaK TEXHOJOTUM H3TOTOBIEHUS 3y0UaThIX KOJEC U METOJUKU
pacyeTa 3yOyaThIX IEepeaad COBEPIICHCTBYIOTCS Ha MPOTSKEHUH HECKOJbKUX CTO-
netuii. OgHAKO B HEKOTOPBIX CiIy4asx IEJIecoO00pa3HO pacCMOTPETh BOIPOC HC-
ITOJIb30BAaHMS Mepeaad ApYyrux TUIIOB. B MpOM3BOACTBEHHON MPAKTUKE CYIIECTBYIOT
chepbl IPUMEHEHHSI PEAYKTOPHBIX MEXAHU3MOB, I'ZIe HEOOXOOUMO OCYIIECTBISATH
repenady KpyTAIEro MOMEHTA B YCIOBUAX OTPAHUYEHHBIX TUAMETPAIBHBIX pa3Me-
poB (mmametp kopmyca — 10 130-140 mm). [Ipumepamu SBISAIOTCS MEXaHU3MBI, pa-
OoTaroniMe B CKBAKMHAX, BCTpPAWBAaeMble B Kopilyca TpyOuaTtoil (opMbl, TPUBOIBI
TEXHOJIOTUYECKUX MPUCIIOCOOJICHUI U YCTPOMCTB MJId Mepefadynd yCUIui B TPYIHO-
JOCTYIHbIE MecTa (OaUIOHHBIE KJTIOUM, JIEOEIKU U T. J.), a TaKKE MEXaHU3MbI TIPHU-
BOJIOB aBTOMOOWJIEH M CEIbCKOXO3SMCTBEHHOW TeXxHUKH. Hampumep, CHUKEHHE
IUaMEeTpajbHbIX radapuTOB aBTOMOOMIBHBIX JU(pepeHnanoB N03BOJSET YBEIU-
YUTHh JOPOXKHBIA NIPOCBET M, COOTBETCTBEHHO, MOBBICUTH IPOXOJUMOCTH TPAHC-
noptHoro cpeactBa. B nmocnennee Bpemsi B CIIA, Poccuiickorn @enepauuu, Amno-
Huu, KuTae akTHBH3MPOBAIUCh pabOThI MO pa3pabdoTKe Nepeaad ¢ NPOMEKYTOUH bl-
mu Tenamu kadeHud (I1I1TK). BonbmMHCTBO W3BECTHBIX KOHCTPYKIUN TaKUX Tepe-
a4 UMEIOT cieayromue HempoctaTku: HeBbicokui KIIII, uto 00ycioBieHO BO3HU-
KaIOIIMM CKOJIb)KEHUEM IIPU B3aWMOJEUCTBHM TEJ KAYEHUS W OCHOBHBIX JAETajel
nepenaun, He obecreunBaeTcsl Tpebdyemas Harpy3odHasi ClOCOOHOCTh BCIIENICTBUE
HEPAaBHOMEPHOCTH DPACIpEIEIICHUsI HAarpy3ku MeEXay TenamMu KadeHus. OpHa u3
pasnoBuaHocter IIIITK — nunuHapuueckass KynadykoBas pPOJIMKOBas Iiepenada
(LIKPII). OHa oTianyaeTcss MalbIMU AUAMETPAIbHBIMU pa3MepaMH, MHOTOMOTOYHO-
CThIO TIPU Tepeaadye Harpy3kd U BBICOKOW HArpy304HOUM CIOCOOHOCTHIO. J[aHHBIM
THUN TIepeadyd B YCIOBHSAX OTPAHUYEHHBIX IUAMETPAJIBbHBIX Pa3MEpPOB MOXKET ycC-
MEIHO KOHKYPHUPOBATh C IJIAHETAPHBIMU 3yOUaThIMU M BOJIHOBBIMU TME€pelavyaMu
Mpu pa3paboTKe COOTBETCTBYIOIIMX METOJUK pacueTra U MPOEKTHUPOBAHUS, HAIPAB-
JICHHBIX HA YJYYIIEHNUE SKCIUTYaTAlMOHHBIX XapAKTEPUCTHK.



OBILIASA XAPAKTEPUCTHUKA PABOTbBI

Cesa3b padoThl ¢ KPYNHBIMH HAYYHBIMH NporpamMMamMu (IIpOeKTaMH) H
TeMamMu. HayuHble ucciaenoBaHus MO TeEME AUCCEPTAlMM NPOBOAWIACH B PaMKax:
HAyYHO-HCCJIEIOBATEIbCKOW  pabOThl MO  KOHKYpPCY  OTAENBHBIX  INPOEKTOB
MunuctepctBa obpazoBanusi PecnyOonmuku  bemapyce  «Paspabotka  Teopum
MHUHUMU3AaLUU [OTEPh MOIIHOCTH B MEPENadyax U MEXaHU3Max C TEIaMu KadeHUs»,
No roc. per. 20091083, 2009-2010 rr.; 3amanus 1.13 I'TIHU «Mexanuka, TexHuU-
yeckasg JUarHoCTUKa, MeTauryprus» «CoBEepUIEHCTBOBAaHME METOJIOB pacyeTa,
MOJEIUPOBAHUsA, IPOCKTUPOBAHMS, KOHCTPYMPOBAHUS W MCIBITAHUNA Majora-
OapuTHBIX MPHUBOJHBIX CHCTEM Ha 0a3e mepenady € MNPOMEKYTOUHBIMH TEIaMU
kaueHus», Neroc.per. 20111977, 2011-2012 rr.; rpanta MunucrepcrBa oOpa-
3oBanus PecnyOmuku bemapycs st acniupanToB «Co31aHHE OIBITHOTO 00Opasia
aBTOTPAKTOPHOTO auddepeHuana MOBBIIIEHHOIO TPEeHHs Ha 0a3e mepenayu ¢
IIPOMEXYTOUYHBIMHA TenaMu KadeHus», Ne roc. per. 20121189, 2012 r. Bo Bcex
YKa3aHHBIX TEMAX COMCKATEINb SIBIISJICS OTBETCTBEHHBIM HCIIOJHUTEIIEM.

Tema nuccepranuu COOTBETCTBYET llepedHIO NMPUOPUTETHBIX HAIPABICHUN
(dbyHIaMEHTAIBHBIX U MPUKIAJAHBIX HAy4YHBIX HccienoBaHuil PecnyOnuku benapych
Ha 2011-2015 rr.: 7.1 Mexanuka, HaJaCKHOCTh, OC30MACHOCTh M JKOJOTHUYHOCTH
MalllMH, TPEHWE M H3HOC B MalIMHAX, METOJBl pacyera, MOJACIUPOBAHUS,
IIPOEKTUPOBAHMS, KOHCTPYUPOBAaHWS WM MCIBITAHWW MAalIWH, arperaroB M Y3JOB;
7.2 Tlpouieccbl  (YyHKIIMOHUPOBAHWS MAIIMH ¢ MEXaHU3MOB, MEXaHUYECKHX,
TUAPABIMYECKUX, Ta30BbIX M OMOMEXaHUYECKUX CHCTEM, JJIEKTPOHHBIE CUCTEMBI
YIOPABJICHUS Y3JIaMH U arperaraMu MOOWIIbHBIX MalivH; 7.3 Teopus, MeTopl pacueTa
U TPOEKTHUPOBAHUS  MEXAHWYECKUX, THUIPABINYECKUX, DIEKTPUUYECKHX U
KOMOMHHPOBAHHBIX TPAHCMUCCUOHHBIX CHCTEM.

Hear m 3amauym ucciaenoBaHus. Llenpro wmccimenoBaHUs SBISLIOCH TEOpe-
TUYECKOE U HKCIEPUMEHTAIbHOE OOOCHOBaHHE MApaMETPOB LUIMHAPUYECKON
KyJAQYKOBOM pPOJIMKOBOM mepenaun, paboTawmomieil B YCIOBUSX OrPaHUUYEHHBIX
JUaMEeTPaAIbHBIX Pa3MepoB, 00€CTIEUMBAIOIINX MOBbIIIEHNE KO3 PULIMEHTA TOJIE3HO-
ro JIEMCTBUS U Harpy304YHOM CIOCOOHOCTHU MEpEeAayu.

3a1aun ucciaeq0BaHU.

— pazpaborars koHcTpyKumio [IKPII, obecneunBaronryro nopsimenue KIIA u
Harpy304HOM CMOCOOHOCTH MO CPAaBHEHUIO C aHajoraMu, Ha 0asze aHajM3a KOHCT-
PYKUHM CYLIECTBYIOLIUX IIEpeaay;

— TOJIYYUTh 3aBUCUMOCTH ISl ONPEAEIICHUS YKCIIA COCTAaBHBIX POJIUKOB,
MEpEAIINX HArpy3Ky, VYYHMTHIBAIOIIME 3HAYEHHE [EPEJATOYHOrO 4Yuciaa U
r€OMETPUYECKHE MAPAMETPHI IEPEIayu;

— OIpPEIEIUTh PALMOHAIIBHBIE TEOMETPUUECKNE NTapaMETPhbl UCCIEAYEMOM Tie-
penauu o kputepusiM MmakcuMmanbHbeiX KIIJ[ u Harpy3ouHoi crmocoOHOCTH;



— pa3paboTaTh MEXaHU3M BBIPaBHUBAHMSI HATPY3KH O MOTOKAM B IIEpeave Ha
OCHOBE aHaju3a JUHAMUYECKOM MOJENIH, SKCHEPHUMEHTAIBHO OOOCHOBATh THII
HCIIOJIBb3YEMBIX YIPYTUX KOMIIEHCUPYIOLIUX JIEMEHTOB;

— pa3paboTaTh U aBTOMATU3UPOBATh METOJUKY MPOEKTHOIO U MPOBEPOYHOTO
pacyeToB HUCCIEAYEMOM NIepeNadu;

— OCYUIECTBUTH MPOMBINUICHHYIO ampoOalyio M BHEAPEHUE PEAYKTOPOB H
MexaHu3MoB Ha 0aze [{KPII.

B kauectBe o6vexma uccredosanus soidopana LIKPIL.

IIpeomemom uccneoosanus sBusA0TCSI reomerpuueckue mapamerpsl LHKPIL, ee
Harpy3ouHasi ciocooHocts v KIT/I.

IHonoxkeHus1, BLIHOCUMbIE HA 3ALUTY:

— TEOPETUYECKOE U IKCIEPUMEHTATbHOE OOOCHOBAHHUE BHIOOpPA KOHCTPYKIIMH
HAJIMHIPUYECKON KYJA4KOBOU POJIMKOBOM repenayy, OTJIMYArOLIENCS
HCIIOJIb30BAaHUEM COCTaBHBIX POJIMKOB C MOJdycepuueckod (popMoOi 3JIEMEHTOB U
MEXaHU3Ma BBIPABHUBAHMS HArpy3Kd IO MOTOKaM, OOECIIEUMBAIOIICH IOBBIIICHUE
KIIJI u Harpy304HOi1 CIOCOOHOCTH;

— 3aBHCHMOCTH JUIsI ONPENEIICHHUS] YUCla COCTABHBIX POJIMKOB, MEPEHAIOIINX
Harpy3Ky, YYWTBHIBAIOIIME 3HAYEHUE NEPEAATOYHOIO YHCIA U TE€OMETPUYECKHUE
IapaMeTphl IepeaaH,

— QJITOPUTM ONPENEIICHNs PALIMOHAIBHBIX T€OMETPUUECKUX ITAPAMETPOB IEpe-
Ja4M, BKJIIOYAIOMIMIA pacyeT BEIMYHMH PAJUYCOB MONYC(HEpUYECKHX MOBEPXHOCTEH
AJIEMEHTOB COCTaBHBIX POJIMKOB MO KpuTepusiM MakcuMaiibHbIX KII/] n Harpy3ouHoun
CIIOCOOHOCTH MepeauH;

— TEOPETUYECKU U HKCIIEPUMEHTAILHO 00OOCHOBAHHBIE PEKOMEHAAIMH IO pac-
YETy U NMPOEKTUPOBAHUIO MEXAHU3MA BBIPABHUBAHUS HArpy3KH IO OTOKaM Iepena-
Yy, BKJIIOYAIONIME BHIOOp THUMA YOPYIHMX KOMIEHCUPYIOIIHMX  3JIEMEHTOB,
oOecrieunBaOmX MakcuMaiabHoe 3HaueHue KIIJ[ u Tpebyemyro Harpy3o4Hyro
CITOCOOHOCTB;

— METOAMKA IMPOEKTHOI'O0 M MPOBEPOYHOTO PACUETOB HCCIECAYEMOM MEPENAUH,
YUYUTHIBAIONIAS MCIOJIb30BAHUE COCTABHBIX POJIMKOB C mojychepuueckoit Gopmoit
AJIEMEHTOB U MEXAaHW3MAa BBIPABHMBAHUs HArpy3KH IO IOTOKaM, MO3BOJIMBILAS CO3-
JaTh PEIyKTOPHbIE MEXAHU3MbI (PEIYKTOPbI, YCUIMTEIN MOMEHTOB, IPY30MObEM-
HbIE MEXaHU3MBI U JIp.).

JIMYHBIN BKJaA couckaress. JIMUHBIN BKJIaJa COMCKATENS 3aKIIIOUAEeTCs B Clie-
OYIOIIEM: cOBeplIeHCTBOBaHNH KOHCTpykumu LIKPII; monydennn 3aBucumocTen miist
ONPEIEICHUS YMCIa COCTABHBIX POJMKOB, MEPENAOIINX HArpy3Ky; ONPENEICHUN pa-
LMOHAJILHBIX BEJIMYMH PpAAUYCOB TMOJYyCPEpUUYECKUX TMOBEPXHOCTEH 3JIEMEHTOB
COCTABHOTO POJIMKA MO KpuTepusiM MakcuMaibHbIX KIIJ u Harpy304HOii cIOCOOHOCTH
nepenayv; TEOPETHYECKOM M JKCHEPUMEHTATbHOM OOOCHOBAaHUU THUNA YIPYTUX
KOMIICHCUPYIOILIMX JJIEMEHTOB B MEXaHU3ME BBIPABHUBAHUS HArpy3Kd IO MOTOKaM;



pa3paboTKe M aBTOMATM3ALMM METOJIWKH IPOEKTHOIO W NPOBEPOYHOIO PaCUETOB
HCCIIelyeMOM Tepelaun; pa3paboTKe KOHCTPYKUMN PEIyKTOPOB M MEXAaHU3MOB Ha
6aze LUKPII. CoBmecTtHO ¢ HayuynbiM pykoBoguTeneM M. E. JlycTeHkoBbIM, pa3pado-
TaBIIMM OCHOBBI IPOEKTHUpOBaHus U KoHcTpyupoBanus [IIITK ¢ cocraBHpiMu Tena-
MU Ka4eHUS U KyJauKamH, OTpeAesICHbl LEIH U 3a/1a4ll UCCIeI0OBaHus; ¢ mpodecco-
pom U. C. Ca30HOBEIM OOCYXIAIHCh PE3yibTaThl UCCIenOBaHUN AudhepeHITnaTh-
HBIX MEXaHU3MOB; ¢ noreHToM J[. M. MakapeBudeM mpoBOAMINCH pabOTHI IO CO37a-
HUIO ONBITHBIX 00pa3LoB nepenayu. Pe3ynpraTel coaBTOpPCTBA OTPAaKEHBI B COBMECT-
HbIX MyOnukauuax. OCHOBHBIE MOJOXKEHUS U PE3YJIbTAaThl TUCCEPTALMU, BBIHOCUMBIE
Ha 3aIUTY, IOJYyYEHbl COUCKATEIIEM JINYHO.

AnpoGanus  pe3yJbTAaTOB KaHAWAATCKOM aucceprauuu. OCHOBHbBIE
MOJIOKEHUS JUCCEPTALMOHHON pabOThI U PE3YJIbTATHI UCCIEIOBAHNUN TOKIAAbIBAINCH
Ha |5 MeXIyHapoOAHBIX W PECHYOIMKAHCKMX HAayYHO-TEXHUYECKUX W HAy4YHO-
MpakTU4YeCKUX KoHPepeHusax: «Marepuanasl, 000pyJdoBaHUE U pecypcocOeperaro-
mue texHosorum», MormneB (2009-2012 rr.); «CocrosHue, mpoOaeMbl WU Iepc-
MEKTHBBl ABTOMATHU3AIlMM TEXHUYECKOW MOJATOTOBKM IPOM3BOJICTBA HAa MPOMBINI-
JICHHBIX mpennpuatusx», bpsuck (2009 r.); «HoBeie mMarepuainbl, 000pyIOBaHHE |
TEXHOJIOTHHM B MpoMbIIUICHHOCTH», MormieB (2009-2012 rr.); «MccnenoBanus u
pa3paboTku B 0OJACTHM MAIIMHOCTPOCHHMS, SHEPIeTHKWM W YIpaBleHus», ['omens
(2010 r., 2012 r.); «/locTHXKEHHUS MOJIOJIBIX YUEHBIX B Pa3BUTHH WHHOBAIIMOHHBIX
IIPOIIECCOB B AKOHOMHKE, HayKke, oOpa3zoBanumn», bpsiaek (2010 r.); «IlepcriekTHBHBIC
MIPUBO/IHBIE CHUCTEMbI, TPAHCMHCCHUH U POOOTOTEXHUUYECKHE KOMIUIEKChD», Moruies
(2011 r.); Ctynenveckol Hay4HO-TeXHUYECKOW KoH(pepeHiuu bemopyccko-Poccuiic-
koro yHuBepcutera, Mormies (2009 r., 2010 r.).

Ony0JMKOBAHHOCTH Pe3yJbTATOB KAHAUAATCKOM quccepranun. OCHOBHbIE
pe3ysbTaThl JTUCCEPTALMK OMYyOIHMKOBaHBI B 27 Hay4yHbIX pabotax (4,8 aBTOpCKHX
JWCcTa), B TOM 4YHCIE B 7 CTaThsX B W3JaHUAX, PEKOMEHIOBaHHBIX BAK
PecnyOnuku bemapych s omyOiIMKOBaHUSA —Pe3yJIbTAaTOB  JUCCEPTALIMOHHBIX
uccienoBanuii; B 20 pabotax B cOOpHHKaX HAayYHBIX TPYAOB U B MaTepuajax Hayd-
HO-TEXHUYECKUX W HAyYHO-IPAKTHYECKUX KOH(pepeHui. HoBu3Ha TexHUYECKUX
pelIeHnil moATBepK/IeHa | mareHToM Ha u300peTeHue, 2 maTeHTaMU Ha IMOJIE3HbIE
MOJIeNId U 3 pelIeHUsIMU O BblIaue MaTEHTOB Ha u300perenus Pecnybnuku benapych.

Ctpykrypa u 00beM KaAHAUJATCKOM AuccepTanmMu. rccepranusi BKIOYAET
BBEJICHHE, OOIIYI0 XapaKTEepPUCTUKY pabOThl, OCHOBHYIO YacCTh, COCTOSIIYIO U3
4 rnaB, 3akioueHue, oudanorpapuyeckuid cnucok (122 naumenoBanus, U3 HUX 33 —
nyOJMuKalMu couckarensi) U npuiiokeHus. [lonHbli 00bemM pabOThl COCTaBISET
175 crpanuu. Juccepranus coaepkut 18 cTpaHul] pucyHKOB U Tabmnuil (58 pucyHKOB
1 3 Ta0bnuIel), 6 NPUIOKEHUN — 54 CTpaHULIBI.



OCHOBHOE COIEP KXAHUE PABOTHBI

Bo BBeneHunu u o0uieii xapakrepucTuke padoTsl 000CHOBAHBI AKTYaJIbHOCTD
U TEePCIEKTUBHOCTh TEMBI IHCCEPTAIIHOHHOTO WCCIIEOBAHUS, CPOPMYITUPOBAHBI
LEJIb U 33J]a4H, [TOJIOKEHUSI, BRIHOCUMbIE Ha 3aILUTY, IPUBEIECHBI CBEJECHUS O JINYHOM
BKJIAJIE COMCKATEJsI, arpo0aIus 1 onmyO0IMKOBAaHHOCTh PE3yJIbTaTOB.

B nmnepBoii rjaBe BBIIOJHEH 0030p HWHXEHEPHBIX 3a7ad, TPEOYIOUIUX
MPUMEHEHUSI MAJIOTa0apUTHBIX B PaJHAIbHOM HAIIPaBICHUU MEXaHUYECKUX Mepeaad.
K »Tum 3amauam oOTHOCSATCA: CO3JaHME MEXaHU3MOB s OypOBOM TEXHHKH,
TEXHOJOTMYECKUX TMPHUCHOCOONCHU U yCTPOMCTB i Tepefayd yCHIus B
TPYAHOJOCTYIHBIE MeECTa, aBTOMOOWIBbHBIX muddepeHnuanoB. Haubomnee moaxo-
JAUIMMU MEXaHUYECKUMU MepeadamMu Ul CO3/JaHMs PEAYKTOPHBIX MEXaHU3MOB B
ATUX YCIOBUSAX MPHU3HAHBI MEpEAadYnd C MPOMEKYTOUHBIMHU TelaMHu KadeHus. Teope-
trueckre ocHOBbI KOHCTpynpoBanus [IIITK orpaxens B Tpynax P. M. Urnatumesa,
A. E. bensesa, M. ®. [TamkeBuya, An M-Kana, H. P. IllepOakoBa, a Takke B paboTax
Y MMATEHTaX MHOTHUX JIPYTUX HCcienoBareneil. [IpoBeneHHbIN aHaIn3 CyIIECTBYIOMNX
KOHCTPYKIMI Nepeay ¢ MalbIMU paaraibHbiMu rabaputamu oT 80 go 140 MM (ca-
MBIE PACIPOCTPAHEHHBIE AUAMETPbl OYpOBBIX TpyO) MO3BOJMII YCTaHOBHUTH, YTO
HanOoJiee MOIXOIAIIMMU TepelayaMu ISl PELICHUsS PAaCCMOTPEHHBIX MH)KEHEPHBIX
3a1a4 SBILIOTCS LMJIWHIPUYECKHE KYJIAYKOBBIE POJIMKOBBIE IEPENAYd C T€OMET-
PUYECKUM 3aMBIKAaHUEM POJIMKOB ¢ Kyiadkamu. OmnpenesieHbl OCHOBHBIE HEAOCTATKH
OOJIBIIMHCTBA CYIIECTBYIOIIMX KOHCTPYKLMH mepenay-aHanoron: HeBbicokui KITJI
(okosmo 0,6); BBICOKMH HM3HOC pabOYMX TOBEPXHOCTEH, KOHTAKTUPYIOIIUX C
pOJIMKaMH, M OTCYTCTBHE BO3MOKHOCTM €ro KOMIIEHCallMu; He 00ecreunBaeTcs
PABHOMEPHOCTb PACIIPEAECICHUS HArpy3kKH MEXKJy TeJlaMH Kad€HUs; OTCYTCTBYET
BO3MOKHOCTh CAMOYCTaHOBKH POJIMKOB B OETOBBIX JOPOXKKAX.

Bo BTOpOIi ri1aBe paccMOTpEH NPHUHIMI padOoThI UccienyemMoit nepenaun. Ha
pucynke 1, a mokazana konctpykuusi [IKPII, na pucynke 1, 6 — Moaens B3aumoieii-
CTBUS T€J KAYEHUsI C OCHOBHBIMU 3BEHBSMU 3alleTIeHHs (pa3BepTKa Ha MIIOCKOCTB).
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Pucynok 1 — Koncrpykuus LHHKPII (a) u mogenb B3aumMoaeiicTBHs TeJl KA4YE€HUSA
C OCHOBHBLIMHM 3BE€HbSIMH 3alielieHns (pa3BepTKa Ha IJIOCKOCTH) (0)

5



[Tpu BpamieHun BeAyIIETO Bajia C 3aMKHYTOW OEroBoi MOpoxKou 1 (cMm. pucy-
HOK 1, a) ponuku 4 mepeMeniaTcsl BAOIb Ma30B BEIOMOIro Baja 2 M MO 3aMKHYTOMN
OeroBoii TOpokKe, 00pa3oBaHHOM AByMs Kynaukamu 3. beroswie mopoxku 1 u 3 B
pa3BepTKe Ha IUIOCKOCTh (CM. PUCYHOK 1, 6) MOTYT OBITH MIPEACTABIICHBI B BUJE CHU-
Hycoun 1 u 3, a Touku 4 nepeceyeHus: KPUBbIX COOTBETCTBYIOT TOYKAM PaCIIOJIOXKeE-
HUS UEHTPOB Ten KadeHus. [Ipu nBMKeHWH OJHONEPUOIHON CUHycouabl 1 (ducio me-
prooB Z; = 1) OTHOCHTEIEHO HENOBIKHOW MHOTOIICPHUOTHON CHHYCOHIIBI 3 (Z3 = 4),
HaNpUMep, BIOPABO, PACCTOSHUE BIOJIb OCH aOCIIMCC MEXIy TOYKaMHU IrepecedcHus 4
OJTHOM IPyNIbl OCTAETCS HEM3MEHHBIM, YTO MO3BOJISIET BBECTH B KOHCTPYKLIMIO 3BE€HO C
naszamu (cemnaparop) — BeIxogHoOU Bai 2. [Ipu 3TOM paccMaTpuBaeTcs TpyIia TOYeK Ie-
peceyeHrsl Pa3HOMMEHHBIX BETBE CHHYCOMJI — BOCXOAAIIMX M HUCXOISAIINX, U HA000-
pot. [lepeMenienne KpUBbIX BAOIb OCH a0CIUCC B pa3BEPTKE Ha MJIOCKOCTh COOTBETCT-
BYET OTHOCUTEJILHOMY MOBOPOTY 3BE€HbEB 1 1 3 B mepenaye (CM. puCyHoOK 1, a), mpudem
KyJIAYKH 3 HETIOJIBIKHEI (3aKPEIUICHBI B KOPITYCe), a 3BeHbsI 1 1 2 BpalIatoTcs ¢ pa3HbI-
MU YTJIOBBIMU CKOpOCTsIMH. llepeaarodyHoe 4mMciao MOCTOSIHHO (SBJISETCS LIETbIM YKMC-
JIOM), ONPEAEIISIeTCS] KaK CyMMa YHCEN MEPUOJ0B MEPUOJUUECKUX KPUBBIX: Z; + Z3 U HE
3aBHUCHUT OT paJIuaIbHBIX PA3MEPOB MEPEIAUH.

Pazpabotana xonctpykuus [IKPII, ornuyaromascss MpUMEHEHUEM COCTABHBIX PO-
JIMKOB C Tosrycepudeckoit (hopMoil AieMEeHTOB, KOHTAKTUPYIOIIUX ¢ OETOBBIMU JIOPOK-
KaMH{, 1 MEXaHW3Ma BbIpaBHUBAaHMs Harpy3ku 1o notokam. [losenuenne KIIJI nocrura-
€Tcsl TEM, YTO Ha KaKJOM CTYIEHYaTOM pOJIUKE 4 (PUCYHOK 2) YCTaHOBIJIEHBI WJIMHIPH-
YecKkasi BTyJIKa S U BTYyJIKa moirycdeprueckoil (Gopmbl 6, KOHTaKTUPYIOIIME C BEIOMBIM
BAJIOM 2 M KyJaukamu 1, 3aKperyieHHBIMHA Ha BEAYILEM Bajly, COOTBETCTBEHHO, YTO TPH-
BOJIUT K YaCTHYHOM 3aMeHe CKOJIbKeHHs Ha kKauenue [1, 2]. TTomycdeprueckas dopma
KOHIIOB CTYINEHYAThIX POJMKOB U BTY-
JIOK, KOHTaKTHPYIOIIUX C KyJauKaMH,
o0ecreunBaeT BO3MOYKHOCTh CaMOYC-

NN

TAHOBKH POJIMKOB B OCTOBBIX JOPOKKax
1 YBCIIMYMBACT JJIMHY JIMHUM WX KOH-
TaKTa € KyJladKaMH, 4YTO IPHUBOAWT K

CHIDKCHHUIO KOHTAKTHBIX HaHpH)KCHI/Iﬁ

[11, 13]. Bxiagpimm 7 cBs3aHBI C Be-

77-_
SR

JOMBIM BajJOM 2 B OKPY’KHOM HarpaB-

, JIEHUU TIOCPEACTBOM YIIPYTUX KOMIICH-
Ur N7 CUPYIOIIUX JIEMEHTOB 8, KOTOPBIE MO/T
JNICUCTBUEM  TIEPENABAEMBIX  YCUIIMH
MOTYT JehOpMUPOBATHCS, YTO JIaeT
BO3MOKHOCTb KOMIICHCUPOBAaTh I10-

Pucynok 2 — KoHcTpyknusi pa3padoTaHHoi
HKPIT

IPEITHOCTH M3TOTOBJICHUS U COOPKH JieTayiel mepeayr U 00eCrieuuTh PaBHOMEPHOCTh
pacrpeaesieHUus] Harpy3Kyd MEXy TeJlaMu KadeHus [6].



[l CHI>KEHUs MOTEPh MOIIHOCTH HAa CKOJIBXEHUE 3JIEMEHTOB COCTABHOT'O PO-
TuKa moiycheprudeckoi (GopMbl MPOBEIEH KHHEMATHUSCKUN aHAIA3 3alleTUICHUS, B
pe3yabpTare KOTOPOTO MOJYyYEHA 3aBUCUMOCTD ISl ONPENEIICHNUS] CKOPOCTH CKOJIbKE-
HUS Ha JIMHUU KOHTAKTa 3JICMEHTOB COCTaBHOTO POJIMKA C KyJlaukamu [4]

l BmaxJ *
®
VT J Wy L -cos(By) —————

CK1 B B
max min;

] ] Bminj

(Rg£r,; -sin(By)) (B, (1)
c0s(0,)

rael — WHACGKC TNPUHAIICKHOCTH I1apameTpa
3BeHbsIM nepenaud (1, 2 u 3 COOTBETCTBEHHO); s
@4 — YTI0Basi CKOPOCTh BPALIEHUSI CTYNIEHYaTOro o M

pOJIMKa WM BTYJKH MHOJycepUuecKoil (GopMmbl,
HAXOJAIICHCS B KOHTAKTE C I-M KyJauKOM, paji/c;
4 — paguyc MOJyCPEpUUYECKON IOBEPXHOCTH

\
|

- |

= A L__fU_ —_ X

BTYJIKM MJIM KOHIIA CTYIICHYaTOIO POJIMKA, M; [Bj — ! :

I
O A
YIOJI MEKIY OCBIO aOCIICC CHCTEMbI KOOPAHHAT, | %
v v Y i1
CBSI3aHHOU € LEHTPOM cdephl, SABIAONICHCS 00- /N J \\J
B

RM

pasyromeii s monychepruyeckoil MOBEPXHOCTH
BTYJIKM WJIH CTYIIEHYATOrO POJIMKA, U PaIdyCcoM - dut
(V] \\ .\\
HOJIyC(EePHUUECKON TTOBEPXHOCTH, MPOBEICHHBIM =
I AB 3) -
K J )41 T(lqu Ha JJMHUU KOHTAKTa (pI/ICYHOK ) Wi MW

panm; ®; — yriaoBas CKOPOCTh BpAllleHUs KyJad-
KOB OTHOCHTEIFHO COCTABHOTO pOJIMKA, DPaJl/C;

Pucynok 3 — CxeMa KOHTaKTa
BTYJIKH NOJIyC(hepuvecKoi

Qic, — CPEIHEE 3HAYECHHUE VIJIOB IT0IheMa PA00OUYNX . .
iep — CPEAL T A p (GopMEI ¢ 6eroBoii 10POKKOi

YYaCTKOB KPUBBIX CHHYCOUJIBI I-T0 KyJIadyKa, pal.

Ha ocnoBanuu ¢dopmynsl (1) moctpoeHbl rpadukd 3aBUCUMOCTH CKOPOCTH
CKOJIBKEHHUSI OT paauyca MoJycPepruuecKol MOBEPXHOCTU AJIEMEHTOB COCTAaBHOI'O
pOJIMKa MPU YacTOTE BpalleHus Beaymero ama Ny = 1500 mun" (pucyHOK 4).

a) 0)
1 - : \ \ 0,4
M/cf M/c|
0.6
02}
0,4}
Ueki 0,2t Ueks 0.1 1
0 L n L L 0 1 L L 1
79 11 MM 15 79 11 MM 15
I'41 T43

Pucynok 4 — I'papuky 3aBUCHMOCTH CKOPOCTH CKOJIbKEHHMS OT Pajuyca
noJiycepuveckoii MOBEPXHOCTH BTYJIKHU Mojaychepuueckoii popmal (a)
U CTYNIEHYATOro poJinka (0)
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Y cTaHOBNIEHO, YTO pallMOHATIbHbIE 3HAYCHHS PAJANYCOB MOIyCHEPUUECKUX TO0-
BEPXHOCTEW 3JIEMEHTOB COCTAaBHBIX POJUKOB, KOHTAKTUPYIOIIHUX C KyJIadyKamu, clie-
AYIOIIUE: JUIsS BTYJIKHU mosrycdepudeckoit dopmel — 9...15 Mm; 1g cTyneHUaToro po-
muka — 11...15 mm. [lpunumate paauyc nomxychepruueckoil MOBEPXHOCTU AJIEMEHTOB
COCTaBHOTO poJinka 6osee 15 MM HerenecooOpa3HO BCJIEICTBUE OrpaHUYCHHS, Ha-
kyageiBaeMoro oonacteto npumenenus: LIKPII Ha ee panuanbHbie rabapyThl.

Jlnst uccnenoBanus Harpy3o4dHou crocobnoctu I[KPII momydens! 3aBucumo-
CTH JJIS pacyeTa Ynciia COCTAaBHBIX POJIMKOB, IEPEAAONINX HATPY3KY [7].

MuHUMaNbHOE YHUCIO COCTABHBIX POIUKOB Nipmin, NEPENAOIINX HArPY3Ky, OI-
penensiercs mo popmyde (2) ¢ yuetom HepaBeHCTBa (3):

u-1

rll_lrnin = npmin; (2)
K, =0
2.1 Nia
Z, -(kp j o |~ Taa - COSaL,,,
. COoSsa
5] - 0 ©
u n Z, tga,, “(Rs, —Sy3)

rae U — nepegarognoe uucio LIKPII; K, — mopsikoBelii HOMEp COCTaBHOTO POJIUKA
(kp=0...u-1); Nymin — KO3 PurKeHT (paBeH 1, eciti BBINONHIETCA HEPABEHCTBO (3), U
paBeH 0, ecii HEpaBEHCTBO HE BBIMTOIHACTCSA); Kyor — PACCTOSTHUE, IPUHUMACMOC PaB-
HBIM 1...3, ciyxamiee i MOBBIIICHUS MPOYHOCTH BBICTYIIOB TOPIIOBOTO MPOQWUIIS
KyJlauKa, 3aKPEIUICHHOTO B KOPITyCe, MM; Spz — TOJIIMHA KyJla4yKa, 3aKPETUICHHOTO B
Kopryce, M; R;, — paanyc HapyKHOW NWIMHIPUYSCKOW MOBEPXHOCTH KyJlauKa, 3a-
KPEIUICHHOTO B KOPITyCE, M.

[Ipu penrennn HepaBeHCTBA (3) 3HAYCHHE BBIPAKEHUS, 3aKITFIOYCHHOTO B KBAJI-
paTHbIC CKOOKH, OKPYTIISETCS B CTOPOHY MEHBIIIETO LEI0Tr0 Yrcia (MOJydYeHHOE YHC-
JI0 TIOKA3bIBAET, CKOJBKO BEPIIMH M BIAJUH TOPLIOBOrO MPOGWIIs KyJadka, 3aKperl-
JIEHHOTO B KOPITyce, IPOiIEHO K,-M COCTaBHBIM POJIUKOM).

CpenHee 3a ouH 000OpPOT BEJIOMOTO Basla YUCIIO COCTABHBIX POJIUKOB, TEpe-
JAFOIIUX HATPY3Ky, OMPEISNIIeTCs 1Mo GopMyJie

r

43
Zs ) 7+kkor — I3 COSO“Bcp
COSOL3Clo

n =l1- U (4)
T - g0, “(R3, =S3))

C nomoriipro 3aBucuMoctel (2)...(4) ycranosieno, uro s LIKPIT ¢ mepenatou-
HBIMHM YHCJIAMHU CBBIIIE 6 yBEIWYEHHE paauyca MmoaychepruuecKoil TOBEPXHOCTH CTY-



IIEHYATOr0 POJIMKA MPUBOAUT K YMEHBIIEHUIO YHCIIA COCTABHBIX POJIMKOB, IEPEAAOIINX
HarpysKy, npudem ¢ yeenumdueHueM nepegarounoro uncia LIKPII nannoe Bimstaue ycu-
muBaercs. Jl1s nepeaaTodHbIX yucesn ot 7 A0 12 BeanuuHbI paanyca noirycepuiaeckon
ITIOBEPXHOCTH CTYIIEHYATOr'0 POJIMKA IO CBOEMY BIIMSHHMIO HA MUHMMAJIBHOE YUCIIO CO-
CTaBHBIX POJIMKOB, MEPEIAIOIINX HArPY3Ky, MOXHO pa3Je/iuTh HA TP AUAara3oHa: oT 6
10 9 MmmM; ot 9 10 13 MMm; ot 13 10 15 Mm. BbIsSIBIEHO, YTO C Y4ETOM pacCMOTPEHHBIX
BBIIIIE TPEX JMANA30HOB BEJIMYHH Payca MOTyc(hepruuecKoi MOBEPXHOCTU CTyIEHYa-
TOTO POJMKA IMPOLUEHT MUHUMAJIBHOIO YMCJIA COCTABHBIX POJIMKOB, NEPENAIOIMINX Ha-
rpy3Ky, oT ux obuiero konudectsa ajisi LIKPII ¢ nepenaTounbiMu yrciamu 10 6 BKITIO-
gutenbHO — 64...68 %; ¢ mepemaToyHBIMH YHCIAMH OT 6 10 9 BKIIOYUTETHHO —
33...66 %; c mepemaToyHbIMU nciaMu oT 9 1o 12 BrmounTtenpHo — 16...50 %. IIKPII ¢
NepeJaTOYHbIMU YHciaaMu Oosee 12 B paccMaTprBaeMbIX pagualibHbIX rabapuTax ImpH-
MEHSATHh HEIeIeco00pa3HO BCIIEACTBUE 3HAUYMUTEIBHOIO CHW)KEHUS HArpy304HOM CIO-
coOHOCTH TIepeaur (M3-3a YMEHBIICHHUS YKCIIa MIePEAaoUX HAarpy3Ky POJIHKOB).

B pesynbrate cuioBoro ananuza LIKPII pazpaboran anroputm, y4uThIBatOIIUN
MIPUMEHEHUE COCTABHBIX POJIMKOB M MONyC(HEepUUYecKyro GopMy MX AJIEMEHTOB, IO-
3possirolui  onpenensate KIIJ[ mepemaun, mMakcMManbHbIE W CPEAHUE 3a TOJIHBIN
000pOT BEIOMOTr0 Baja CHJIbI, IPUXOJASIINECS HAa OJUH COCTaBHOM poiuk. Benenct-
BHUE TOJyc(hepruueckoil (OpMbl 3JEMEHTOB COCTABHOIO POJIMKA YacCTh PEAKIHH CO
CTOPOHBI OErOBBIX JOPOKEK HANpaBJIEHA BJAOJb €r0 OCH BpAlllEHHs M MPUBOJIUT K
YBEIIMYEHHUIO CuJl TpeHUsA. C TOYKM 3pEHUs CHWKCHUS YKAa3aHHBIX CUJI TPEHHS pa-
LMOHAJIbHAS BEJIMYMHA PaJNyCca MOJycPepruuecKoil MOBEPXHOCTH 3IEMEHTOB COCTaB-
HOro ponuka —9...15 mm.

JInst 000CHOBaHUSI TUIA YINPYTUX KOMIEHCUPYIOIIUX 3JIEMEHTOB, MUCIOJIb3Ye-
MBIX B MEXaHU3ME BbIPABHUBAHUS HArpy3KH MO MOTOKaM, ObUIa COCTaBJIEHA U MPO-
aHaJM3upoBaHa quHamudeckas mMojaenb LIKPIT (pucyHok 5).

.J1 .JHE .JLBI:

DRNEPEQT

J2
M M Were Myt \\Cldc, ch/—\\ \ Cuzc, Llnzc@))
_//Myldt \lj//

Wec Waze  Mysae M: W2

FIPFIIIIT

1 — xynauku, 3aKperieHHbIe Ha BeAyIIeM Baiy; 41c — 3BeHO, COCTOsIIEe U3 BTYIOK
nonycgeprudeckoit Gopmbl; 43¢ — 3B€HO, COCTOSIIIEE U3 CTYIIEHYATBIX POJIUKOB;
42c — 3B€HO, COCTOSIIIEE U3 BTYJIOK HUIMHIPUUECKON (OPMBI; 2 — BEOMBIN Ball

Pucynok 5 — Cxema quHamuueckoii moaeaun IIKPII

JvHaMudeckasi MOJIeNIb OMUCHIBAETCS CIAEAYIOIIEH CUCTEMOW ypaBHEHU [6]:



do, _ M, =My, =My, doy, _ My~ My + M, - M

dt 3, dt J

A1 J41

41c

Ao, = MV“lC _ MV43C/(U M)+ My =My /()
dt J ’

43c

d(’342c - IVly43c - My420 +M[143c - M[mc . dOJ2 _ —1\/124‘My‘,r20+1\/[£l420

dt Jise dt J,

: ()

TOE M41c, M43c, Mgoc — YTITOBBIE CKOPOCTH BpAIICHHUS COOTBETCTBYIOIIMX 3BEHBLEB,
pan/c; Myi, Mysic, Myasc, Mysrc — KpyTsIIHE€ MOMEHTBI YIPYTUX 351eMeHTOB, H'M; My,
Miaie, Mpase, Muaae — KpyTAILIEME MOMEHTBI JUCCUIIATUBHBIX IEMEHTOB, H'M; Jui,
J43ey Ja2c — MOMEHTBI MHEPITUU COOTBETCTBYIOIIUX 3BECHBEB, KT M-,

KomnioHeHTsI ypaBHEHUH (5) ONMUCHIBAIOTCS CIICIYIOMMMEI 3aBUCUMOCTSIMU:

dM (6)) dM ¢ dM 43¢
TYI ~Cu (?1 - (DMCJ; d—'f” =1 (Og = Wg0);  —— = Cyae (O — D );

dM

y42c

— . _ W, ; — .
dt Cype (O — ®5); My =u,- (U - ('041(:]9 MZI4lc = My - (0, — 03, )5

Mz = Hase (@43, — @4, ); Mppe = Mg (04, —0,), (6)

TZI€ C11, C41cy Ca3cy Cagc — YTIIOBBIE )KECTKOCTH COOTBETCTBYIOIIMX YIPYTUX AJIEMEHTOB,
H-M/pan; pa1, Mare, Maze, Mazc — KOODPUIIUEHTHI COMPOTUBIICHUS COOTBETCTBYIOIIUX
JUCCUTNIATUBHBIX 3J1eMeHTOB, H M c/pa.

Ha ocHOBe wuyuciieHHOro pemieHus cuctembl ypaBHeHuit (5)...(6) B
nporpamme MathCAD u ananu3a moyrydeHHBIX PE3yJIbTaTOB BBISBIEHO, YTO MPHUME-
HEHUE CTAJIBHBIX YIPYIHMX KOMIIEHCHUPYIOIIMX 3JIEMEHTOB C JIMHEHHOMN KECTKOCTBIO
ot 150-10° mo 450-10° H/M B MexaHH3Me BBHIPABHHBAHHS HATPY3KH IO ITOTOKAM
o0ecreynBaeT HaMMEHbUIEE OTKIOHEHUE KPYTSAUIMX MOMEHTOB YIPYIHMX 3JIEMEHTOB
IIPU NIEPEXOAHOM MPOLECCE OT UX 3HAYEHU B YCTAHOBUBLIEMCS pEXUME pabOThI me-
peaady Npu MUHUMaJIbHOM BPEMEHU MEPEXOIHOIO MpoIiecca.

B Tperneii riaBe B pe3ysibTare IPOYHOCTHOIO aHAIM3a MOJYUYEHbI 3aBUCUMO-
CTH, TTO3BOJISIOLIME BBIMOIHATH IPOBEPKY MO KOHTAKTHBIM HANPSIKEHUSIM 3JIEMEHTOB
COCTABHBIX POJIMKOB U KYJIAYKOB, 00pa3yoIInX OEroBble TOPOKKH, U 1O HAMIPSKEHU-
sIM M3ru0a BBICTYIIBI KYJA4YKOB, 3aKPEIICHHBIX B Kopryce [19].

MakcumanbHble HANPSPKEHUSI B 30HE KOHTAKTA 3JIEMEHTOB COCTABHOTO POJIMKA
1 OETOBBIX IOPOKEK OMpPENesatoTCs o hopmyie

Ni'El'Ez

=0,564-10° - [ _ - ;
ry -arcsin(S,, /ry) - (L—p;)-E, +(1—pn3)- Ey)

<[oy], (7)

GHmaxi
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rae N; — peakuust Ha COCTaBHOM POJIMK CO CTOPOHBI KynaukoB, H; E;, E; — monynu
YOPYTrOCTH MaTepualia KOHTaKTUpyromux nerane, Ila; Sy — TommmHa cooTBETCT-
BYIOIIETO KyJauka, M; [, Uy — koadduuuents! [lyaccona marepuaia KOHTaKTHPYIO-
IIMX JeTajeH; [oni] — mommyckaeMoe KOHTakTHOE Hanpshkenue, Mlla.,

MaxkcumanbHble HalpsHKeHUs U3ru0a NIl BRICTYIIOB KYJIauKOB, 3aKPEIUICHHBIX
B KOpITyCe Mepeauu, ONpeAestoTcs mo Gpopmyse

6-N, -1, —N
Sh3.b§B

b
¥ 3 1.10° <[o,], (8)

rae Nasy, N3y — mpoexnuu peaknnm Ha KyJadok,
3aKpEIUIEHHBIM B KOpPIIyC€, CO CTOPOHBI CO-

craBHoro posmka, H; |3, — paccrosaue ot Tou-

KU TPWIOKEHUS CHUIIBI HA OCH CUMMETPHH BBI-
CTyla KyJiayka J0 OIacHOro ceudeHus (00o-
3HaueHo Ha pucyHke 6 kak 0;...071), m; b, —

IIMPUHA BBICTYIA KyJiauka B OMACHOM cede-
HUH, M; [Of] — JOmMycKaeMoe HampsDKeHHUE W3-
ruda, MlIa.
AHaIIM3 KOHTAKTHBIX HANPSKCHUN IS
Pucynox 6 — Cxema JIsl pacieTa  yjenMeHTOB COCTABHOTO POJMKA H HAIPSDKCHHI
BBRICTYNOB KyJdatKa, 3AKPCIVICH™  p3rpy6a yist BRICTYTIOB KyJauka, 3aKperuieHHO-
HOI'0 B KOpIyce, 10 HANPSI)KEeHH-
ro B KOPITYyCE, METOIOM KOHEYHBIX DJICMCHTOB
M U3ruda
HOTBEPIMI aJICKBATHOCTh TOJYYCHHBIX TEO-
PETHYECKHX 3aBUCUMOCTEH. PacxokieHrne MexIy BeTMUYMHAMU KOHTAKTHBIX HampsbKe-
HUI ¥ HANPSDKCHHUH U3ru0a, ONpeIe/ICHHBIX C MTOMOIIIBI0 TEOPETHUCCKUX 3aBUCHMOCTEH
U METO/Ia KOHEUYHBIX DJIEMEHTOB, HE TIPEBLICHIIO 5 % (pucyHku 7 u 8).

Type: Pressure Normal Stress ] =

U‘:’Iph' MPa Evp"e:":l:rmal Stress ( Z Axis )
ime nit: a

Time: 1 Global Coordinat t

28.10.2012 13:41 Tlr?be?1 oordinate System

28.10.2012 13:58
492,59 Max
12,939 Max

-0,57149
-3,9492
-7,3268
-10,705
-14,082

= 7 _17,46 Min
1 ..

0,000 10,000 (mm)
]

0,000 10,000 (mm)
]

5,000

5,000

Pucynox 8 — HopMaJibHbIe HanpsizKeHus,
Pucynok 7 — PacnipenesieHue KOHTaAKTHO- JAeHCTBYIOLINE B ONMIACHOM CeYeHUU
ro 1aBJIEHHUs PH B3aUMOJEHCTBUH BBICTYIIA KyJIa4Ka, 3aKPEeNJIeHHOIr 0
CTYIIEHYATOI'0 POJIMKA M KYyJa4yKa B Kopmyce
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Ha ocHoBaHnu mpoBeeHHBIX TEOPETUYECKUX MCCIEeIOBaHUI pa3paboTaHa METO-
auka pacdyera reomerpuueckux napamerpoB LIKPII, kotopas B nanpHeiiem Obiia aB-
TOMaTH3MpOBaHa Ha si3bIke Java [22, 34]. CpaBHHUTEIILHBIN aHAJIN3 PE3yJIbTaTOB pacye-
toB LIKPII u 3yGuaToii miaHeTapHoii TpexcaTeUMTHOM nepeaayn (mo cxeme 2K-H) mno-
3BOJIMJI YCTAHOBHUTD, YTO TPH MEPEIaBaeMbIX KPYTSIIMX MOMEHTax B Auarna3one ot 40
no 100 H-m napyxusiii nuamerp LIKPIT na 18...23 % MenbIe, yeM y IutaHeTapHOU
3yOuaroii nepeaau [19] npu oAMHAKOBBIX YCIOBUSX HArpYKEHUS, TUaMETpax Kopiryca
MexaHu3Ma 10 140 MM 1 nepenaTouHbIX yuciax ot 4 1o 8.

B yerBepToii riiaBe comepKUTCs onucaHue 000PYIAOBaHUSA, METOAUKH U pe-
synbraToB ucnbiTanuid [IKPII. OmeitHeni obpazen pexykropa ¢ LKPIT (u = 12,
Iy = 12 MM) ipencTaBieH Ha pucyHKe 9.

a)

1 — xynauku Ha BeAyIIEM Bajy; 2 — BEAOMbIN Bajl; 3 — KyJIauKH, 3aKpeIuiieMble B KOPITYCE;
4 — cocTaBHbIEC POJIMKH; 5 — BKJIAJIBIIIN ¢ COCTaBHBIMU poikamu; 6 — 3anemnenue LIKPII B cOope

Pucynok 9 — OnbITHBIN o0pa3en pexykropa ¢ LIKPII (a) u ero ocHoBHbIe 1eTasm (0)

JI1st 9KCHEpUMEHTAILHOTO O0OOCHOBAaHHWS THUIA YIPYTUX KOMIEHCHUPYIOIIHUX
AJIEMEHTOB, HUCIIOJb3YEMbIX B MEXAHU3ME BBIDABHMBAHUSI HArpy3kd IO MOTOKaM,
npoBeieH Tpex(dakTopHbiil skcniepuMenT. C MOMOIIBI0 CTEHAA JUIsl UCTIBITAaHUN CO-
OCHBIX penykTopoB (pucyHok 10) ompenemnsuics KIIJ[ mepenaun ¢ BapbHUpOBaHHEM
cienyomux (akTopoB: TUIMA YIPYTHX KOMIIEHCUPYIOMIMX 3JIEMEHTOB; YaCTOThI Bpa-
LIEHUS BEYIIEro Bajia; KPYTAIIEr0 MOMEHTA Ha BEJOMOM Baly.

8

1 — acMHXPOHHBII MEKTPOJABUTaATENb; 2 — MOPOIIKOBBIN TOPMO3; 3 — UCHIBITHIBAEMBIH PEAYKTOP;
4,5 — MaTYMKH KPYTSAIIETO MOMEHTA ¥ YaCTOTHI BpaIlleHUsI; 6 — 9aCTOTHBIN MpeoOpa3oBaTeb;
7 — peryasTop TOpMO3HOT0 KpyTsiero Mmomenra; 8 — [I9BM

Pucynok 10 — CTeH/ AJI1 HCNIBLITAHUI COOCHBIX PEIYKTOPOB
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Ha ocHOBe pe3ynbTaToB SKCIEPUMEHTAIBHBIX MUCCIEIOBAHUM OBLIO MOITYYEHO
YPaBHEHHUE PETPECCHU

y= 0,8+0,032x, +0,021x, +0,141x, —0,023x X, —0,005X,,X, —0,054x2 —0,01x2 — 0,138x?, (9)

r7e X1, X2, X3 — KOJUPOBAHHbIEC 3HaUeHUsI (PaKTOPOB — THUI YIIPYTOTO KOMIIEHCUPYIO-
HIETO JIEMEHTA, YaCTOTa BPAILICHHS BEAYLIErO Bajla, KPYTSIINI MOMEHT Ha BEJOMOM
Bally COOTBETCTBEHHO.

AHanu3 ypaBHeHHs perpeccuu (9) mo3BOJIUI YCTAaHOBUTH ONTHUMAaJbHBIE pe-
xumbl HarpyxeHus: LIKPIT o kputepuro makcuMmanbHO BO3MokHOTO KII/I, KOTOpBIE
OBLITM TOATBEPKIEHBI AKCIIEPUMEHTaIbHO. BbIsiBIeHO, uTo MakcuMmaiabHoro KITJI
(0,83) ombiTHBI 00pa3er peaykTopa ¢ [IKPIT mocturaer ¢ MCIOIb30BaHUEM CTallb-
HbIX (cTanb 650°) TIacTUH B KayecTBE YMPYTUX KOMIIEHCUPYIOUIUX AJIEMEHTOB IPH
YaCTOTE BpALIEHUs BeAyInero Baga 1500 MHH " 1 MOMEHTE Ha BeqoMoM Bamy 92 Hem.

N3mepenune KIIJ[ KymaukoBbIX mepenad MUIMHAPUYECKOTO THUIMA C AapUKaMU
U LIEJIbHBIMU POJIMKAMU B KaU€CTBE MTPOMEKYTOUHBIX TEJ KaUYE€HUS IPU aHAJTIOTMYHBIX
MCXOJHBIX JAaHHBIX MOKa3ayo, 4To MakcuMalibHbld KII/] B mepBOM ciiydae COCTaBHII
0,64, Bo BTOpOoM — (0,76, T. €. B pe3yJibTare coBeplIeHCTBOBaHUS KOHCTpyKIuu LIKPII
obu10 HocturayTo noseimeHue KII Ha 19 u 7 % cooTBETCTBEHHO.

JI71s1 OLIEHKHW TOBBIIIEHUSI HArpy304HOM criocoOHocTu paszpaboranHon [[KPII
MIPOBEICHO UCIBITAHUE OMBITHOTO o0Opaslia peayKTopa C MPUMEHEHHEM MEXaHu3Ma
BBIPAaBHUBAHUSI HATPY3KH IO MMOTOKaM M 0€3 HETo. Y CTAaHOBJIEHO, UTO MPHU UCIOIb30-
BaHMM MEXaHW3Ma BBIPABHUBAHMS HArpy3KH MO MOTOKaM (CO CTalbHBIMU (cTalib 651)
IUTACTUHAMHU B KA4eCTBE YIPYTUX KOMIICHCUPYIOIIMX 3JICMEHTOB) HArpy304Has CIIO-
coOHOCTB onbITHOTO 00Opasia peaykropa ¢ [IKPII yBenuuuaercs B 1,35 pa3za.

Ha 6a3e nmpoBefeHHBIX TEOPETUUYECKUX U IKCIIEPUMEHTAIBHBIX MCCIIEOBAHUN
pa3paboTaHbl: KJIH0Y C YCHUIUTEIEM KPYTSIIero MoMeHTa (pucyHok 11, a), KoTopsiid, B
YaCTHOCTU, MOXET OBITh MCIOJIb30BaH ISl TIEPE3aTsHKKU PE3hOOBBIX COCAUMHEHUI,
KPEMAIMX TOJOBKH IIWJIWHIAPOB JW3CIBHBIX JBUTATENCH TermnoBo3oB UYMDO-3;
OTbEMHO-TATOBOE YCTpOiCcTBO co BcTpoeHHo [IKPII (pucynok 11, 0); nByxpsaHas
KOHCTPYKIIHsI aBToMOOMIbHOTO nuddepennnana (pucyHok 11, B); onbITHBIC 00pa3IIbI
penyktopoB. Ha pucynke 11, a Takxke mpeacTaBieH CTEHI, pa3paOOTaHHBIA IS
OTIPENIEIICHUS CO3/1aBaeMOT0 KJIFOUOM KPYTSAIIEr0o MOMEHTa. B xoje ucnpiTanmii ObL10
YCTaHOBJIEHO, YTO KJIFOY MOXKET pa3BUBaTh MOMEHT Ha BegomoM Bairy J0 200 H-m. Ilo-
Jy4eH aKT MPOMBIIUICHHOW arpoOaiuy B JJOKOMOTUBHOM Jiero (. MoruieB) kitoda ¢
YCHJIUTENIEM KpYTSIIEro MOMEHTA, MOITBEPIUBIIMI 0OECIeueHrne HEOOXOIMMOTo
MoMeHTa cpbiBa pe3b0bl (2500 H-m).

[Ipon3BOACTBEHHbIE HCHBITAHUSI MOJIBEMHO-TATOBOIO0 YCTPOWCTBA IMOKAa3aliu,
4TO OHO ObOecmeunBaeT Tpedyemyro rpyzonoabeMHocTh 200 kr. ['omoBo#t SKOHOMU-
yeckuil 3Q(PEeKT oT BHeIpeHUs: pa3zpaboTaHHOTO MOIBEMHO-TSATOBOTO YCTPOWCTBA B
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3A0 «CrpourensHoe ynpasienue — 157» (r. bopucoB) coctaBun 466 TbhIC. p. (Ha
equHUITy Tipoaykiuu B 1ieHax 2012 r.). Peqykrop ponukoseiii PP-104-5 BHenpen Ha
OAO «Muctpymentanbabiii 3aBos Cubcensmain» (r. HoBocubupck, P®) B cocrase
npuBOJa KoHBeiepa i nrunedaOpuk (Ha OCHOBE NEpeJaHHOW JIOKyMEHTAIUU
BBIITYIIICHO TPH PEIYKTOPA).

1, 3 — xynmaukwu; 2 — BEIOMBIH BaJl (cenmapaTop); 4 — COCTaBHBIE POIMKH
Pucynok 11 — Ki1ro4 ¢ ycmimresneM KpyTHIIero MOMeHTa () M 1eTaIu ero
IKPII (r), noxbeMHO-TsIT0OBOE ycTPOcTBO (0) M meranu ero LHKPII (x), moxesn
JABYXPSI/THOT0 ABTOMOOMIbHOTO Ju(depenunana (B) v ero aerasiu (e)

Ha OAO «Morunesckuii 3aBoji «CTpoMMaliMHa» TE€penaH aBTOMATU3HPO-
BaHHbBIA airoput™ npoektupoBanus LIKPII, marommii BO3MOXKHOCTh TPOEKTUPOBATH
PEAYKTOPHBIC MEXaHU3MBI CO CHIDKCHHBIMU Ha 12...15 % MaccorabapuTHBIMH MTOKa-
3aTesIMU MO0 CPAaBHEHMIO C MPUMEHEHHEM 3yO4aTod IJIaHEeTapHOW mepeaadd, 4YTo
CHU3UT MaTepUaIOEMKOCTh BBITYCKAaEMbIX PEIyKTOPHBIX MexaHu3moB. Ha dumman
OAO benA3 — «MoruneBckuil aBToMoOMIbHBIN 3aBog uM. C. M. KupoBa» nepenan
KOMIUIEKT JOKYMEHTAIlMM Ha JBYXPSJIHBIA MEXKOJECHBIH nuddeperuan c
COCTaBHBIMU pOJIMKaMH (BKJIFOUAIOIIMN KOMIUICKT uepTexedl muddepeHnunana,
METOJMKY pacyeTa €ro reOMETPUYECKHX IapaMeTpoB M IMpPOrpaMMy I pacyera
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auddepennnana Ha OBM), KOTOpBIN MO3BONSIET H3rOTaBIMBATh ABTOMOOWIJIBHBIC
auddepeHnnans ¢ nuameTpom kopiyca Ha 16...20 % menble mo cpaBHEHUIO ¢ 3y0-
YaTHIMU KOHMYECKUMHU AU PEepeHInaiaMm, YT0 TOBBICUT MPOXOAUMOCTh BBIITyCKae-
MBIX TPAHCHOPTHBIX CPEICTB. Pe3ynbTaThl MCCIENOBAHHMI BHEIPEHBI B y4EOHBIM
npouecc benopyccko-Poccnilckoro yHuBepcurera.

3AK/IIOYEHUE

OcHOBHBIC HAYUYHBbIE Pe3yJIbTaThl JHUCCEPTALUH

1. Pa3paborana xonctpykiusi LIKPII, oTnnyaroniasicsi uCrojib30BaHUEM COCTaB-
HBIX POJIUKOB ¢ moiycdeprueckoit GopMoil 3IEMEHTOB M MEXaHH3Ma BBIPABHUBAHUS
Harpy3ku 10 TOoTOKaMm, obOecneunBatomas mnosbieHue KIIJI wu  Harpy3ouHoit
criocoonocty [2, 3, 6, 9, 11, 14, 15, 17, 18, 20, 29, 30-33]. DkcrepuMeHTAIBHO ITOJI-
TBEPXKJICHO, YTO NMPUMEHEHUE COCTABHBIX POJMKOB ¢ Toiychepuueckoit hopmoit sme-
MeHTOB To3BOJIIO yBenuunth KIIJ[ mepemaun Ha 19 m 7 % COOTBETCTBEHHO MO
CPAaBHEHHIO C MCIOJIb30BAHUEM B KaU€CTBE MPOMEKYTOUHBIX TEJ KAaUCHHUs IIAPUKOB U
IETBHBIX POJIMKOB, & MEXaHNU3M BBIPABHUBAHHS HATPY3KU 110 IMOTOKAM (CO CTAIbHBIMU
(cTanp 651") macTHHAMY B KAYECTBE YIPYTUX KOMIICHCUPYIOIIHX JIEMEHTOB) IMTOBBICHIT
Harpy304Hyro crmocodHocTh B 1,35 pasa [5, 25, 13].

2. [lomydeHbl 3aBUCUMOCTH JIJIsl pacyeTa MUHUMAILHOTO M CPEIHETO 3a OJIUH
000pOT BEJOMOIO BaJla YKHCIJIa COCTABHBIX POJUKOB, NEPENAIOIINX HATPY3KY, YUUTHI-
BAIOLIME 3HAYCHHE MEPEIATOYHOTO YMCIIA, TUAMETP HAPYKHOU NUIMHAPUYECKOH T0-
BEPXHOCTH KYJA4YKOB, 3aKPEIUICHHBIX B KOPIIyCE, U paauyc MoiaycpepruuecKkou mo-
BEPXHOCTU CTYIIEHYATOro0 pOJMKa [7]. YCTaHOBJIEHO, YTO NMPOLEHT MUHHUMAIbHOTO
YHUCJIa COCTABHBIX POJIMKOB, MEPENAIOIINX HArpy3Ky, OT UX OOIIEro KOJW4YecTBa —
64...68 % (mpu mepemarouHbXx ymciax U < 6); 33...66 % (u = 6...9); 16...50 %
(u=9...12) [16].

3. Onpenenensl pallMOHATBHBIE TEOMETPHUECKHE MapaMeTphl COCTaBHBIX PO-
JTUKOB. YcrtaHoBiieHO, uto s LIKPII ¢ nuamerpamn HapyXHOM LUUIMHAPUYECKOU
ITOBEPXHOCTH KYJIAUKOB, 3aKpEIUIEHHBIX B Kopryce, oT 80 1o 140 MM pannoHabHBIE
3HaueHus (1o kpurepusam makcumanbHbix KITJ[ u Harpy3ounoit ciocoonoctu [IKPIT)
paanycoB MOTycPEeprUUEeCKUX MOBEPXHOCTEH 3JIEMEHTOB COCTAaBHOTO POJIUKA Clie-
DYIOLIME: IS BTYJIKH, KOHTAKTUPYIOIIEH C KyJauKaMH, 3aKpEIUICHHBIMU Ha BEIYIIEM
By, — 9...15 MM; 11 CTYIIEHYaTOro poJIMKA, KOHTAKTUPYIOLIETO ¢ KyJauyKaMmH, 3a-
KPEIUICHHBIMM B KOPIyCE, MNpPH MEPENATOYHBIX 4YUCIaX A0 O BKIIOYUTEIBHO —
11...15 MM, npu nepenatounbix yuciaax or 7 go 12 — 11...13 mm. [Insa noBbiieHus
KITJI nepenaun HEOOXOAUMO MPUHUMATH U3 YKa3aHHBIX AMANa30HOB MAKCUMAaJbHbIE
sHauenwus [1, 4, 19, 21].

4. Ha ocHoBe nuHamuueckor monenu LIKPII, yuuTeiBaromieit Haurue cocTaB-
HBIX POJMKOB M MEXAaHM3Ma BbIPABHUBAHUS HArpy3KH MO MOTOKAM, BBISBJIEHO, YTO
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IIPUMEHEHUE CTATBHBIX YIPYTHX KOMIIECHCUPYIOLIIUX 3JIEMEHTOB C JINHEWHOM KECTKO-
cthio ot 150-10° 10 450°10° H/M obecrieunBaeT HaMMEHBIIEE OTKIOHSHHE KPYTSIIHX
MOMEHTOB YIIPYTUX 3JIEMEHTOB IMPHU MNEPEXOJTHOM IPOLIECCEe OT UX 3HAYEHUU B yCTa-
HOBHBIIIEMCS peXHME pabOThl Mepeayd MpU MUHUMAJIbHOM BPEMEHU MEePEeXO0HOTO
nporecca [6]. AHamu3 pe3ynbTaToOB HCIBITAHWN OMBITHOIO O0pasma peayKTopa C
IKPII u ypaBHeHMs perpeccum mnokasai, yTto MakcumanbHoro KIIJI mccnenyemas
nepegaya JOCTUTAET MPU UCIIOJIB30BaHUU CTANIBHBIX (CTallb 6517) MIacTUH B KAYECTBE
YOPYIUX KOMIIEHCHUPYIOIIMX 3JEMEHTOB B MEXaHU3ME BBIPDABHUBAHMS HATPY3KU IO
notokam [5].

5. Pa3zpaborana MeToAMKa MPOEKTHOTO W MPOBEPOYHOIO PACUETOB HCCIE-
OyeMOW Tepelayd, YYHMTBIBAIOU[asi MPUMEHEHHE COCTABHBIX POJHMKOB C IOJIY-
chepuyeckoil (opMol PTEMEHTOB U MEXaHW3Ma BBIPABHUBAHMS HArpy3KH IO MOTO-
KaM, MO3BOJISIONIAs IPOEKTUPOBATh PEIYKTOPHBIE MEXAHU3MbI CO CHHKEHHBIMU Ha
12...15 % wmaccoraGapuTHBIMH TOKa3aTeNsIMUA O CPABHEHHIO C HCIIOJIb30BaHUEM
3yO04aToi MmiiaHeTapHOU nepenayu, YTo 00ecreynBaeT YMEHbIIEHUE MaTeprUaJIoeMKO-
CTH PEIyKTOPHBIX MEXaHU3MOB, U aBTOMOOWJIbHBIE TU(DPEepeHIHaNbl ¢ AUaMETPOM
kopmyca Ha 16...20 % meHblle IO CpaBHEHHIO C 3yO4aThIMU KOHUYECKUMU Audde-
peHIuMasamMy, 4YTO JAeT BO3MOXHOCTh IOBBICUTH MPOXOJUMOCTH TPAHCIOPTHBIX
cpenctB. Ha ocHOBe MaHHOW METOJIMKH OBUIM CHPOEKTHPOBAHBI U M3TOTOBJICHBI
ONBITHBIN oOpazel peaykTopa s MpUBOAAa KOHBelepa nTuuedaOpuk, KIY C
YCWJIMTEJIEM KPYTAILIEr0O MOMEHTa, MHOJBEMHO-TITOBOE YCTPOMCTBO, pa3zpaboTaHa
KOHCTPYKIIUS ABYXPsITHOTO aBToMOoOMIbHOrO nuddepenimana [8, 10, 22, 23, 27, 28].

PexoMeHganum no NpakTu4ecKOMY MCIOJb30BAHUIO Pe3yJIbTATOB

Pe3ynbpTaThl MPOBENEHHBIX TEOPETUYECKUX M AKCIIEPUMEHTAJIbHBIX HCCIIEI0BA-
HUM MOJYYHJIA PAKTUYECKYIO pean3alliio B BUJE pa3pabOoTKH Kir04a C YCUIIUTEIEM
KPYTSAILETO MOMEHTA, MOJBEMHO-TATOBOIO ycTpoicTea co BctpoeHHou LIKPII u pe-
AyKTOpa JJIsl MpUBOJa KoHBekepa [8, 12, 18, 27, 28]. T'omoBoii 3koHOMHUYECKHH (-
(GeKT OoT BHeIpeHusi pa3padOTaHHOIO MOABEMHO-TATOBOTO YCTPOMCTBA COCTaBHMII
466 ThIC. p. (Ha eAMHUIYY NPOAYKIMH B 1ieHax 2012 r.).

Pa3paboTtannas u aBTomaTtu3upoBaHHas metoguka pacuera LIKPII u npenno-
KEHHbIE KOHCTPYKLIIMA MEXAHU3MOB MOTYT OBITh MCIOJIb30BaHbl Pa3JIMYHBIMU MPEI-
NPUATUSAMHU, 3aHUMAIOIIMMUCS TMPOEKTUPOBAHUEM M TMPOU3BOACTBOM PEAYKTOPOB,
OypOBOIl TEXHUKH, CPEICTB MEXaHU3alUU (KJII0Ue, 1Ie0e0K U Jp.), Ha MPeaIpUsITH-
AX 0 MPOU3BOACTBY aBTOMOOUIILHOM TEXHUKH MPU MPOEKTUPOBaHUM AuddepeHma-
JIOB TpaHCIOPTHBIX cpencts [10, 22, 24, 26, 34].

Pe3ynbTaThl MpOBEICHHBIX UCCIICIOBAHUI BHEAPEHBI B yueOHbIN mporecc be-
Jopyccko-Poccuiickoro yausepcurera.
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PI23I0OM?3
Hpynnikay Ansikcanap IlsiTpoBiv

AOrpyHTaBaHHe KaHCTPYKUbII i mapaMeTpay UbLIIHAPBIYHAN KYJIAYKOBaM
poJiikaBaii mepagaybl JJI NPAanbl Ba yMOBaxX a0MeKaBaHbIX AbIAMETPAJIbHBIX
namepay

KirouaBbisi €JI0BbI: TPAMEXKKaBBIA 1€1a KaudHHS, Kad(IIbIEHT KapblcHara
I3esHHS, Harpy3auHas 3/10JIbHACIb, PAbISIIbHBIS ra0apBITHI.

Mbdta mpaubl: TPapIThIYHAE 1 OJKCHEpbIMEHTAlbHAE aOrpyHTaBaHHE
napaMmeTpay UbUTIHApPbIYHANA KyJlayKoBail poJiKaBail mepajadbl, skas Mpaiye Ba
YMOBax aOMekaBaHBIX JBIIMETPAIBLHBIX TaMepay, 3rojHa 3 sKiMmi 3a0scriedyBaciia
MaBbIIIPHHE Kad(IlbIEHTa KapbICHAra J3€AHHS 1 Harpy3ayHail 370JbHacl epajaysbl.

Meraabl nacjieaBaHHS: Pa3liKOBAa-dKCIEPHIMEHTAIbHBIS, 3aCHABaHBIS Ha
MeTaJax TIapIThlYHANl MEXaHIKl, IJIaHaBaHHS SKCIIEPBIMEHTY 1 METa/13€ KaHYaTKOBBIX
AJIEMEHTAY 3 BhIKapbIicTaHHEM OBM.

Amaparypa. /[aTyblki MOMaHTy Kpy4sHHS 1 yacTtaThl KpyusHHs: M20C-50 1
M20C-500; mikpametrp MK 25; inasikatap JI1Y-002-2.

ATpbIMaHbIA BBIHIKI i iX HaBi3HAa. VY)XbpIBaHHE cacTayHbIX poJiKay 3
naychepbrunaii opmaid snemMeHTay na3BoJjiija MaBsulubIlb Kad(ilbIEHT KapblcHara
N3€SHHS Mepajaydbl ¥ mapayHaHHI 3 BBIKAPHICTAHHEM IIAPBIKAY 1 CYIDJIBHBIX POIKaY
Ha 191 7 % aanaBenHa, y>KbIBAHHE MEXaH13Ma BBIPAYHOYBaHHS HArpy3Ki Ma MaToKax
ca cranbHbIMi (cTanp 6507) TurtaciiHami ¥ sKacili MPYyrKixX 3JeMEHTay KaMIleHCAIlbll
naBsiliyajga Harpy3auHylo 370JbHaclb nepaaaysl ¥ 1,35 pas3bl. YcTaHOYIEHbI palbls-
HaJbHBISL 3HAUAHHI pajiblycay mnayc(epbluHbIX MaBEpXHAY 3JIEeMEHTay cacTayHora
poiika. PacmpamiaBaHa MeTOJAbIKA pa3iiiKy LbUIIHAPBIYHAN KyJdauKoBal poJiKaBail
nepaaaysbl.

Crynenp BbIKapbicTaHHs. [lag'émHa-usiraBas npepulaga Tpy3amnaibIMalib-
Hacio 200 kr ykapanéna ¥ 3AT «bynayniuae ynpaynenne - 157», r. bapeicay. Pa-
aykrap pomikaBel PP-104-5 ykapanéust Ha AAT «lHCTpyMeHTanbHBI 3aBOJ
Cibcenpmarin» y ckiaa3e mpbiBaja Kaneeepa s nrymkadadpeik. Ha AAT «Mari-
néycki 3aBoja «CTpoMMalIbiHAY MEepafaa3eHbl ayTaMaTbi3aBaHbl AJIFAPbITM MPacKTa-
BaHHS IBUTIHIPBIYHAN KyJaukoBail poisikaBaid nepanausl. Ha ¢imisin AAT benA3 —
«Marinéycki ayramabinbabl 3aBojx Mg C.M. KipaBa» mnepagag3eHbl KaMmILIEKT
JaKyMEHTallbll Ha JABYXPaJKOBBI MEXKAJIECHbI JbIPEPIHLBIT 3 CcacTayHbIMI
poiiikami. BeIHIKI acienaBaHHsAY ykapan€Hbl ¥ HaBydaiabHbl npanpc Y BIIA «be-
napycka-Paciiicki yHIBepCITITY.

I'anina NpbIMSIHEHHS . PAIYKTaphl, KIIOYbI 3 Y3MalHJIbHIKAM MOMAaHTY KpYy-
Y3HHS, JII0EIKI, ayTaMaOUIbHbIA JbIPEPIHUBIIIBI, OypaBas TIXHIKA.
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PE3IOME
Hpyanuxkos Ajnexkcanap Ilerposuu

O0ocHOBaHME KOHCTPYKIMH M NAPAMETPOB HMJIMHAPUYECKOH KYJIa4YKOBOM Po-
JIMKOBOIi nepeaayn 1Jisi padoThl B YCJIOBUSIX OTPAHMYEHHBIX IMAMETPAJIBHBIX
pa3MepoB

KiioueBble c10Ba: MPOMEXYTOUHBIE TeJIa Ka4eHUs, KO3()PHUIIMEHT MOIe3HOTO
JEUCTBUA, HArPy304Hasi CHOCOOHOCTb, paualibHbIC Ta0APUTHI.

Henb paldoTbI: TEOPETUUECKOE W  3KCHEPUMEHTAIBHOE OOOCHOBaHUE
MapaMeTpoOB HWJIMHJPUYECKON KYJAYKOBOW POJMKOBOW Tepenayu, padoTaroiiei B
YCIIOBHSIX OTPAaHUYEHHBIX IMAMETPAIbHBIX Pa3MEPOB, 00ECIIEUNBAIOIINX TOBBIIIEHUE
K03 duUlIMeHTa TT0JIE3HOTO JEUCTBUS U HATPY30YHOM CLIOCOOHOCTH Tepeayu.

Metoabl ccief0BaHUsI: PACUETHO-IKCIIEPUMEHTAJIbHbIE, OCHOBAaHHBIE HA Me-
TOAAX TEOPETHUECKOW MEXaHUKH, TUITAHUPOBAHUSA 3KCIEPUMEHTA U METO/I€ KOHEUHBIX
AJIEMEHTOB C HCHOJIb30BaHreM DBM.

Annaparypa. [laTuuku KpyTAIIero MOMEHTa M 9acToThl BpameHus: M20C-50
u M20C-500; mukpometp MK 25; unauxarop JI1Y-002-2.

IHosry4yeHHbIe pe3yJbTAThl 1 MX HOBHM3HA. [[prMeHEeHNE COCTaBHBIX POJMKOB
¢ mnonycepudyeckoid (GopMoOi SJIEMEHTOB TMO3BOJUIO YBEIUYUTH KOIDDUIIUEHT
MOJIE3HOrO JACUCTBUS MEpeAauyd IO CPAaBHEHHUIO C HCIOJIb30BAaHUEM IIAPUKOB U
LEJBbHBIX PONUKOB Ha 19 m 7 % COOTBETCTBEHHO, NPUMEHEHHE MEXAHU3MAa BbIPAB-
HUBAHMS HArpy3Kd MO MOTOKaM CO CTalbHBIMU (cTajb 651°) miacTUHaMH B KauecTBe
YOPYTUX KOMIEHCUPYIOIIUX 3JIEMEHTOB IMOBBICHIJIO HAarpy304HYIO CIIOCOOHOCTH Iie-
penaun B 1,35 pa3za. VYcTaHOBJEHBI palMOHAJIbHBIE 3HAYEHUS PAJUYCOB
noyc(hepuyeckux MOBEPXHOCTEH AIIEMEHTOB COCTAaBHOIO poJivka. Pa3zpaborana
METOJIMKA pacyeTa HWINHAPUYECKON KyJIauyKOBOM POJIMKOBOM MEPEAAYH.

Crenenb ucnoab3oBaHus. [loabEMHO-TATOBOE YCTPOMCTBO TI'Py30NOABEM-
HocThio 200 kr BHeapeHo B 3A0 «CrpoutenbHoe ymnpasieHue — 157» r. bopucos.
Penyktop pomukoBbiii PP-104-5 Baempen na OAO «MHCTpyMEHTalnbHBINA 3aBOJ
CubcenpMann B cocTaBe NMpuBoJa KoHBeiepa s ntunedadbpux. Ha OAO «Moru-
neBckuil 3aBog «CTpoMMaluHa» TMepeJaH aBTOMATU3WPOBAHHBIM  aJrOpPUTM
MPOEKTUPOBAHMS LIMJIMHIPUYECKON KyJauKOBOM posnkoBoil nepegaun. Ha dunuan
OAO benA3 — «Morunesckuii aBToMoOMIbHBIN 3aBog UM. C. M. KupoBay nepenan
KOMILJIEKT JOKYMEHTAllMM Ha JBYXPSAHBIA MEXKOJECHbIH nuddepenunan c
COCTaBHBIMM pOJIMKaMU. Pe3ynbTarhl uccienoBaHUl BHEAPEHBI B YYEOHBIN IMpoliece
I'Y BIIO «benopyccko-Poccuiicknii yHUBEPCUTET.

O0J1acTh NMPUMEHEHUsI: PEIYKTOPbI, KIIOUYU C YCUIIUTEIEM KPYTSIIEro MO-
MEHTa, Jie0eIK1, aBTOMOOMIIbHBIE AU(depeHanbl, OypoBasi TEXHHUKA.

23



SUMMARY
Prudnikov Alexander Petrovich

Substantiation of design and parameters of the cylindrical roller cam transmis-
sion for operation under conditions of limited diametral dimensions

Keywords: intermediate rolling bodies, efficiency, load capacity, radial di-
mensions.

Research objective: theoretical and experimental study of parameters of the
cylindrical roller cam transmission, operating under conditions of limited diametral
dimensions, that increase efficiency and load capacity of the transmission.

Research methods: computational and experimental methods based on com-
puter-based methods of theoretical mechanics, the experimental design method and
the finite element method.

Equipment. Torque sensors and rotation frequency sensors: M20C-50 and
M20C-500; micrometer MK 25; indicator DPU-002-2.

Results obtained and their novelty. The application of compound rollers with
the hemispherical elements has resulted in increased efficiency of the transmission as
compared to the use of balls and solid rollers by 19 and 7 % respectively, the applica-
tion a mechanism for load equalization on paths with steel (steel 65G) plates being
used as elastic compensating elements has resulted in increased the load capacity by
1.35 times. Rational values of radiuses of hemispherical surfaces of compound roller
elements are defined. The calculation methods of the cylindrical roller cam transmis-
sion are developed.

Extent of use. The hoist and towing device with load-lifting capacity of 200 kg
Is introduced at the JSC «Building Department — 157», Borisov. The roller reducer
PP-104-5 is introduced at JSC «Tool Production Plant Sibselmashy as part of a con-
veyor drive for poultry factories. An automated algorithm for the design of the cylin-
drical roller cam transmission is given to the JSC «Mogilev Plant «Strommashinax». A
set of documents for a double cross-axle differential with compound rollers is given
to the branch of JSC BelAZ — «Mogilev Automobile Plant named after S. M. Kirovy.
The research results are implemented in the educational process of the State Institu-
tion of Higher Professional Education «Belarusian-Russian University.

Field of application: reducers, torque amplifier wrenches, winches, automo-
bile differentials, drilling equipment.
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