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Eyl rylr,Icra xepcerimen )Kar{altbrK yursBeHonbr accypxyphrnbrMhr eMec xoue ropr3BeHoJrsr acc)p
Iq{phuIbIM,qbI esi(anHmacIpIut reqictir xqqHpuKuraJrhr MexaHH3MAepAirI eprinqir Aepexe carrAapbr reK
xa{a (yphInhIMAbII( SopnrynaueH aHbrKra.rraAbr. ArarraH Qopuynarurq rsnaeriuen yru3BenoJr6r xeHe
rogBBeHoJIhI accyp IqpbuIbIM,qbI( ronrBr xene accyp KlpburhrM.{brK eMec MexaHr.BMAepAiq rcypunrnnrnc
npr{Hrl}rnrepi or{afi ureurile,qi.

The degree of mobility specified new tfiree-tier assur and four-tier non assur structural itself
established spatial cam mechanism is defined underthe new formula. The named formula easily defines a
principle construction of the given mechanisms.

yAK 631.3.02.004.07.

3M3-53 MOTOPbIIIbIT{ rilHAr BTmKTEPIH (A)IcyrA CbrHAy.4UH HeTrDKEJrEpr

Bucereu A.8., Opandaes C.X.

(axqyra chlHay yruin 3M3-53 naoroprrnuq uinAi 6inircrepi xene MeM F3TI4 rraen (asYAV
TexuoJrorr,rf,JraprrMeH KaJrrrbrHa renripimeu uingi 6iniKrep aJrhrHFaH.

Xorapu Aa afrrsmrtn KerKeH TexHoJrorrrrJrapra rorgalruafi crnralran cepnrJrapAbrq nernxenepin
xapacrupaftu4..

Eipiruui cepuf,, eraJrouAbr( xaqa ninAi 6iniKrep.qen xacanraH. Onap 61rynn 1982-1995 xburAapbr
cbrHrurran U,2,31, corrAbrKraH coJr chrnarflap,q1rr{ xarraMailapbr (oJrAaHbrnraH.

Meu f3TI4 MeH KagYAY rexuonorrrJrapbrMeH KarrrrbrHa remipinren raiHai 6irimepi
cepurJraphrHuq rerr,ripnepi 9 xane 10.

3M3-53 Moropbrubru Hingi 6iniraepin Karyra cbrHayAbrr{ uermrerepi cbrHaxgbrr{ xaJIIIbr
xarraMaJrapbr rypinae KecreAe 6ephreH. (axyra chrHay reginAeri uinli 6iaimepdn rupaynn
rcpacmrpraura (rpayrrrH yur rypin arayra 6ona,qnr.

(gpay4nq 6ipinui rypi. IlluruHayAbrrt uafi.qa 6ony xene ecy afiuarn ecerr€Jrren 6ayimi (I{MacbI
cefrrec KeJreAi. Eyn xarlafiga 6Y.lrrarqmrK uofinsuranu\ 60 % 6purun epi 4apafi rrlhlrrlnay diaimiq
xaFHHa 6apafi byprrnun, 6ypanganu rbrbru rcciri apxruru eteAi.

3M3-53 MorophrHr'Iq uiuai 6inirrepiniU ounay resiuAeri (HpaybIHbIH 9A Yo Xrapaytblrl ocbl rypine
xar4Ahr.

I(npayaun 6ipirmi rypi lcypeme xepcerirren. Onqa Hingi 6iriKrep yrrinepiniq 10.1 xese 10.2
chrHarlt nsnmecisre (aKayAaH Kr.rpaybr repcerirreu.

AfiT a rereriflrefi sraroHrDrK ceprrcbrHuq ynrinepi oc6r rLfi 6oirusura ryIpaFan.

l-cyper. KA3YAy rexxoJlorntcblMen KUITIrIHa remipinren uiryi 6inircrepaitr 10.1 xene 10.2

YrrrDrepHu{ Ka)rryAaH Kupay6r.
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I(rapay4srq exirnui rnni. Eyr xarAaftAa rrrbrrbrHay 6y-.nraxmrx uofiumuanrrr{ KoirAeHeFI (HMacbrMeH

rana er:in 6irirriq )roFBrHa ernefi,qi. I(upaygrrq 6yr raninaen eri ynri rnua (r{paraH (6apnu4 cbrHaKTbrr{

5 % reu).

I(lrpaylHr{ yruinud rnni. I(r.rpayabrrl 6yr rypi 4upayluu Sipinui runine +Kcac rex (aga (r{pay

opHbrnAa afiupuarunnbl( 6ap. Ecenrey 6ofirnrrua 6y-n xaraafiaa KHparaH xep.ueri r.uorui uouelrr xayinti
(HMaAarbrAaH 30% reu. Orau 4aparraacraH (HpayAbrr{ 6yJr rypinaeH XlrparaH yur xargaft ripremen. Olap

TeK (aHa 6ar(ruanraH 6inixrcp apacblHAa opblH ilrrarr. Eygan aJlAbrqrbr rarremAir{ xar{bruAarbr (r,rMa

oca.n Aen xopaMarAayfa 6oraAu. Asarsg KgpcerKeHgefi 6yr )Kep1e (1ao nesiHle na{Aa 6olran

xybrcrap, MrrKporxbrrbrHayrap 6ap erceni aHbr(TanFaH . L4,51 .

Xyrrauc resiHAe 6yn xnnaa.napAa 3aKbIMAaIry )Kr.rHaJra 6epegi. ConArqr:an lenaafi ynrinepaiu

rcxcyra 6epinriri reMeH 6olaAsl.

Yruinrui TrlrrneH 4upafi'rrm yrrinepre HoMr4Ha.nAbrrt xepneyai ecenrereHAe 4ayirni qaua perinae

xyKreMe nini 108 MM reu 6luraxrurx uofirrmnanuq rui,q6rr{rlr rorreri xaHbrr{Aarbr (r{Ma aJrrrHFaH.

3M3 - 53 rraoroprt uinli 6inirrepiaiq Kar{cyra 6epime cbrnay uenoxelepis JI.B. Myparoamul

myorginiriu \onAaHbln el{4ereHAe r(a:Kyra 6epixrix rueriniq xereci opraruiurauraH rrraMacbr raOurran:

l. Sranosau( cepur Bapnaq.unn( (arap: 4,92; 5,36;5,37;5,44;5,45;5,57; 5,72;5,75;5,75;5,83;

5,83 ; 5,87; 5,87 ; 5,95; 5,94; 5,99; 6,07 ; 6,7 6; 6,20; 6,4A; 7,50: 7,7 5 rr/uu2

ii' = o\ = 5,997 o 6,00$; S = 0,523J+; V =8,7 u"
Jt474- j4 4-

2.ToruBHHrIbr cepnr. Meu F3TH rexnoJrorrrcn. Bapnaqfiflrbr( Karap: 5,77;4,63;4,44;4,26;

4,A0; 3,95;3,90; 3,88; 3,85; i,84; 3,80; 3,69; 2,80; 2,13 rr/uu2

t, = o?, = 3,93x2 I uuz, s = 0,77 *: V = 20,2u,
MM-

3. Ornmnru cepur. Ka:YAV rexHororu.f,cu. Baplraquxrbr( Karap: 1"54; 3,79; 4,22; 4,43; 4,46;
4,47 ; 4,47 ; 4,48; 4,48; 4,52; 4,5 4; 4,5 5 ; 4,82; 4,86; 5,0 rr1uuz

Iio = oll = 4,5lrc2 I uuz, S = 2,9AJ4; V = 6,4u"
frtM-

I(annrnra rcemipimen 6emnercr:epAiq criuarrau cepuffrapbr ymin xaxqyra 6epimiriuiq ruaMacbl

xereci:
- 

Mervr ruTI,I rexHoJrorrircbrMen 6ar(uraurauAapairci: -3,93 xr/rnrrr,r2
' 

KasYAV rexHoJrorrilrcbrMeH 6ar4unaugaplilci: -4,5 1 xr/uu 2

2.16-recreAe (B xocurrnuacu) rporoKoJrAap 6oftnsrna ecemeJrreH 6axcy reririHi4 oaap,uru

nrou,qepiniq uaruhrpalcrHbrr{ cuuamaMaJrapbr renripimen. Ea.rr6ruraynaeH (arnhrua xemipiaren rninai

6inirrepliq (alrqf ureKr€pige 6ara 6epy neruxecinle oirapAbrr{ (arcyra 6epirriri xaqa 6inimepnaen

caJlBrcrbrpraHAa2l'35% HeMece 1,33.....1,53 ece reMex exesin Kepyre 6ola4u.

A rran KI{cbI(TapAbI TaJI,qay gJreKTp AoracbrMen 6an6rman (anrrrrua renripinren uinai

6idrrepaiu xaxcy 6epircriri eaeyip rcueruefi"rinin repcere4i.

3a4uugany KlrcblrblHblr{ coJI )I€K 6yrarsrnuq rerqeyin rarlAan aJry, [apaMErpJrepine 6ara 6epy

xene oJIapAbI tqtlrlcyra cLIHay rpaQminge Kepcsry Ma4carbrMen ap cepurr yruin eq rirui rsa,qpanap

eAiciues .urbrrraH uertiuerrepre cbr3btr(rbr6 perpeccurJrhrK TanAay xorrprisinren.

Meniuerrepli euenen,qe12A,29,30,31] oge6uer resAepiuAe ycbrHburran eAioenae (oJrAaHhurran.

Einircrepaix ep cepuscEIHhII{ cbl3bl( perpeccrrflcbrHrrrl gMrrr.rpuKanbr( TenAeyJrepi reaeci:

1. Sranosggr. y = 6,3426 - 0,5070 (x- 6,88) HeMece y;=9,8311- 065070 x,
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2-cyper. 3M3 - 53 naoroprmrrr{ HiHAi 6inimepiuitt 3aKbIMAaEy Kuchr(rapbl

2. Meru F3TI,I rexHororuscbl.
y : 5,6822 - 0,5072 (x - 5,0400) HeMece y;=8,2985- 05072 x ,
3. KasYAV rexHonorutcbl.
y = 5,8296- 0,5534 (x - 5,6550) HeMece y;=8,9541 - 05534 xt

2 cypege KepceriJreH Karrcyra cbrHay rpaQr,rrixe rycipinren ep ceput 6ilirrepilrix KEpaybI ocBI
cbr3brKTapAbrrt uar{afi rnrAa romaJraAbl.

fpai[rmrce perpeccm cbr3rr4rapbrH Tycipy yruiH Kesreciniq rpaQarapbl KoJIAaHbuIaAhI. Cuna:rrax
ninni 6inilgepxiu ecep eryrrri KepHeynepi MeH ${pay rypiu (apay 6ofrsnura qI'IKrrAbK 6epimirine 6ara
6epyre ivryrvryiruirc 6epeai. I(alnuHa renripinren 6inimep xaqa 6inilcrepre (aparaHAa a3 KepHeyAe

xupafirur. Mncalrr or:rJroHlbr( ceplrrHbrr{ yru ynrici xuparvrafi 10'106 rI}rKIIra IubIAaraH..f,rnu 3M3-53
MoroplrHbrq xaqa ainqi 6inircrepiniu xaxcy rueri 5,60...6,2 m/uu AIlana3oHbIHAa 6onyra ua!c. lteq
F3TI,I rexHoJrorr,rffcLrMeH KanrrbrHa xentipfuren roFbr3bIHIubI cepl,tf,cblHblq 6apnux 6 ynrici Ae 4,0 nr/uu'
KepHeyAe ${pararr. ConqbrKraH oJrapAbrr{ Kaxcyra 6epimiri 6y.n .ueurefi.ueu reMeH 6olaArt. Ka3YAy
TexHo;rorrurcbr MeH K3.rlrrbrHa rerrripimen oHbIHIubI cepl{f,Hbll{ ynrinepiniq aaxcy 6epirctiri 4,63.-.4,5
mluna2 uerinAe 6olyra ruic.

Ocnnqafi 4apanafiuu raJrlay 6alqrmayueH r(aII[bIHa renripi.nren 3M3-53 MoropbIIrbIH urofius

ainli 6i.rrinrepiniu 6aNcyra 6epilcriri xaqa 6inirreprc KaparaHAa reMeH 6oaatrtuus repcere.qi.
(axcyra cbrnay risiHAe aJrbruraH ueliuemep,ui uareuaturaJlbl( crarl,Icrl{Ka almaparbl roueriuen

Nene JI.BJVIyparoB Terrleyin (olAasun ranAay cbtutulrau 6elruextepAit{ qLIKrAslx 6epilctirilre caHAhIK

6ara 6epyre rrryMrciH.qix 6epeai. Xlprieimen ecenreyJrep 3M3-53 MoroplIHbII{ xaqa ninqi 6ilinrepiuiu
rqax<yra 6epiroiri 5,93...6,00 rc/uu' ereHiH ropceregi.- 

Ocep eryrui Kepuey 6,00 rcr/rrau2 6omaura cFrHa;rraH niugi 6inilcrepair{ qnrutAnK 6epirririne 6ara

6epefiir.
Ocep eryni Kepuey4ir{ ruaMacbrH 6,00 rr/unr2 rer{ KbuIbIn aIIyAbII{ ce6e6i 3M3-53 Moropbl}Ibr{

xaqa uirli 6inixrepiniq'regirvrAinir ueri ocrrran req.
Taruan aJrbrgraH KepHey rtraMacbrrrna xar{a 6o.nurextep 107 ulsra reH oblHa( 6agacuna

ugAaftAsr. Meru F3TH rexgoJrorsrcbrMeu (aJrnbrua xelripinren uirui 6inirrepAil{ rIbIAay rrlepsirrai 160

Mbrr{ rs{Kn; ar KagYAY rexHoJrorr{flcErMeH (aJrrrbrua xemipinren 6inircrepairi - 440 MIIH IIHKII.
Eyn xaraafila (asYAY rexgoJronrlrcbrMeH KaIIrbIHa renripi.nren 6ininrepaiu xq,auc ictey

ya4r.."i Meu F3TH rexuoJrorrrlrcbrMeH KaJrnbIHa rentipilreH 6inirrepre (aparaHAa 2,75 ece xoFapbl.

byo* xemipimen xene 6ypuuru 12,3,4f ue.niuertepre KapaII nafi.aanany resiHAe seprreleriu
,jirrrrrrr"piruen 1qarnutra *irnipinren urofimr uirui biirimepgiq apacHuAa ryrpay ya4uraaapu xni
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KBAeceAi Aer 6oirx€yra 6onaAs. efirxesi ruofrun siu,qi 6inircrep 6onar uirui 6inircreprc (aparaHra
KepHey urorbrpnaHyuua ceginrral xele,qi.

3M3-53 MoropblHbrr{ uirui 6inixrepin 6aNqyra cbruay naruxe.rrepiH T:urAay 6ofturuua releci
Tp{rrrpbrMra rerAix.

Tpr<rIprnrgap
i. 3M3-53 Moropbrr{brq uiiui 6i.rrirctepiniq cnnanraH yrrr cep}ucbrnbrq iurinle xaqa 6inixrepaiu

r<axcy 6epixtiri eq xorapn - 6,00rr/uu'.
2. foprxuft agroruo6lur 3aybrrbrHbr4 cbnay rlexhrHbrr{ 6epirrix 3eprxaHacblnrrq seprreyrepi

6oft unna rryn4aft 6i-rrimepaiu 4axy 6epirriri 6,0... 6,5 xr/runr'.
3. Meu F3TI4 rexHorlora cbrMeH (anrrbrHa xenripimen r,risai 6i,rimep,uiu xaxcyra 6epircriri - 3,93

xr/uu2.
4. (asYAV rexHonorrurcbrMeH (a.rnrrHa relripi-nren sirui 6i.rrirrepaiu naNyra 6epixriri xaqa

6inirrepre (apaFarua 24,8yo reu (4,5 1xr/r',rrr,r').
5. KepHey 6,00 rr/uu'xcorapbr 6oman4a (aJrnbrHa renripi-nreu uinqi 6iniKrepaiq xaxyra 6epixriri

rypr renaengefili.
6. (axyra 6epirririn ar{bl(Tayra vcbrHEUrFaH eAicrenaeni (onAaHy rexipu6eciuen AelelAenin

oTblp.
7. Illofirrs nirui 6iniloepgir{ xg\arlc icrey rraepeinriu 4auranaacbn ery upo6leitaacuH rueruyai epi

(apafi )K:urracrbrpy KepeK.

l.MasyxlrH H.f., BoAerryrcos A,-f,.,{omorevuocrb crar{{oHapHoro ABnrareJrr MoAeJr}r 3208 (3M3, fA3-
2I A). Anrolro6rurbrrarr npoMbrrrrJreHHocrb, J\!7, I 97 1 r.
2.Paspa6otna Meponputrufi no nosH[eHuro HaAexHocrn orpeMoHTupoBaHHbrx aBroMo6r.rneft Ha
ocuoBe coBeprueHcrBoBaHr.{r rexHoJrornu peMoHTa. Orqer no reMe 0.54.354, KP-01-70 (A>
3.C.8. MemHrros, B.P. Areurrnu, fI.M. Porquu. flnanr.rpoBanvre oKcnepr,rMeHTa B LrccJreAoBaHwrx
cenbcxoxo3rfi crseHHrx npoqeccoB. Jlenr.urrpag <Koloc> 1 9 8 0.
4.PTM 44-62. Merogara ctarri.recrofi o6pa6orrur sMnupuqecxr,rx AaHHbrx, <Cranlapmuo>, M., 1963,
127 c.
5.Ca$apon kLLI.I4ccneAoBanr{e $amopoe, ofpaHr,rqrBarorrlrx pecypc norryocefi asroldo6nreir u rryru
noBbIIueHIu I{x.qoJlroBeqHocrr,r. ,{ucceptaqza Ha coucKaHr,Ie yreHofi creneur,r KaHAHAara rexHr{rrecKrx
HayK, Hayquufi pyroro4lrreJrb - K.T.H, AorIeHT Tun Telr-IOp, Alua-Ar4 1972r,201c.

* * *

CpannatelrHbre ycrturocruhle vrcnbrranvs. KoJreHqarbrx BanoB BoccraHoBJreHulx urnporocnoinrofi
namasxofi c BBeAeHHeM B Ayry $epporvrarrurrsofi rulxmr noKa3airu cHr,DKeHr{e ycraJrocrHoft npounocnt
uaz,Yo IIo cpaBHeHHIo c HoBbrMr{.

Comparative fatigue tests of cranked shaft restored widely layer fusion with introduction in an arch
fenomagnetic u nru have shown decrease in fatigue durability on25 Yo in comparison with the new
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