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ycruuu 3&fl4MHbfx ycTpoEcTB xo.llojloqHofo Tllrla

{on6Hr H. II..
Eouaapenro JI. M.,
Eo6urpr f.B.
luenponer-poacrgfi sausoHanrxrrii
) HHBepCH r€'r xere3Ho.{opoxHoro TpaHcnopTa
lIlt. aKaJeMfiKa B, -ila:aplna_

K OuPEAEJIEHI,IIO 3AMbrKArurUErO
Y CVT JINfl 3A}KI,IMHbIX YC T PO IICTB

KOJIONOqHO|O TI{IIA

ilpueorraurre r cnpanovHoii n
F r :axultrux ycrpoficruax lr cluofi
BenHqI4HbI cnrr,r F .

Ec.nu :axniuuoe ycrpoiicreo
TpupoBaHHof aeranu Borjpoc o care

Psc. I - Cxeua o;uoro n3 3axnlrrHhrx
y-'cTp0iiCTB rio"to.loqHoro Tfi II e

)aI e 6HOI"r -IHTepaT)?e c ooTHolljeHlu{ MexAV c I{,rro r-{
P , seo6xo.{ruoii .{,r.s o6ecne.Je}rH.q ,,o"*ur^o. na

pacnonoxeHo raK- Kax noKa3aHO Ha pfic. 1. ro npu roJrHocrbK) orrteH-
IIpHxaTH-{ BepxHeE KOIOAKH eOObue He cToltr. nocxorbriv ,lera_ryt 5t,ler

rtoKo r,rrr,cfl Toirbro sa trlrx ge ii i(orTo.Iire.
Ha npaxrltxe lrcrpoticrno Moxer orKronrrbcq rra He(oro_

prrfi yro,r 7 BoKpyf ropl.i3oHraribHoi ocH r.r-irr{ ;reriL[b Moxer co3na-
Barb HeKoroplrfi apaularelrnrrii r.rolleur M .

flocxo;rrxy yrol o6rnara lerur xo:rorrioft p lroxer nuerr
Ben(lrnHy, H3Merurrorrl)+oct B uluporcux rrpejrejrax, ro ueo6ro,tnuo yc_
TaHoBurr, xax 6y-uer wil4lrb elo Bejrrrrruua ua cnry F .

Anannl nocJrengn x ucc"ileroBa H H fi a ny6;r n rcaunE

Ouealr.quo, vro pa6ora 3axr,rMHbtx ycrpoiicrr Ko.lro.qoqHofo
TI4rIa aHaror-HrrHa pa6ore Kojro4ortHr,rx ropMo3oB. B uux ropnorHoli
MoMeHr onpe/IeJuercr no $optryne [1]:

fuf ,,,=z-ffR,

nprixaTrur KoJtoIKI4

,rIaloT AoCToBepHOr;

( 1 )
rrc J - xoe$SrrrtreHT TpeHrzs Mex.f,y ro:ronxoii H ropMo3nbrM urKI{BoM.
oopulz,ta (l) Hrleer I{aBHTOIO }rcropHro r4 HMeer aHaJrol.rrqHErfr Bu;i B y.reoHure npos. R.Dub,a,.DerKranban'', grluJe'lnleii a l-epuaunu a 30-x roAax rrpoiu,roro BeKa. Ecrecrseurro, qro vcBoeHHar B cry.qeHrrec6l.rero'-Ibl 3Ta Qopn'llua He ,raBaJ-Ia Bo3Mo){iHocrn r{mr{eHepa}r oclaprlBarb ee. no3ToMy [.v6rflxau,r.r Ha 3Ty re\4] BJrriTepaTvpe oTcyTcTBOB€UrH.

HepeureuHrre qac rr{ npo6;revul

Hanolruuu, rrro 3aKoH 'rpeHnfl cxor6xeHn.r{ f,rrac}rr o HopMalrbHr,tx AaBreH}rrx. a ts cr.tyqae KoJorKr{
Ilopr'{a'1i'Hble AaBireHHf, pacnpeAcJ'ltiorc{ I1o HopMauIH K oKpyxHocrlr r.i nx c]MMa He paBHa cu;rc-F. Iloarorr.ry.
$oplr1"aa (1) lurerca ne'roqnoE u orreBlr.qHo, rrro p€BHHr{a B naBJreH}utx 6y.le.r:aeucerb or }-rna o6xeara.

Ilelr crarsn 3aKilloqaerct B ycraHoBireHHrl BeJlHr{HHbt cHJlbI npu)(arnrr Korr-toAoK 3axHMHoro ycrpo}1-crBa Ko"-Iono'IHoro rHna B 3aBucanocrH or yrr-Ia o6xnara KoJ'Io-{KaMu ull{trHxpfiqecxoii ,tera-,,llr B cnyqae onepa-rtHii upoeo.{uNtblx c i.t}{eHeHHeM yf,fla HarcroHa 'JlH c HevpaBuoBelxeH'brlr MoMeHToM.

Ocuonnori NtarepHaJr acc.;reitosaHuft

Pacnpe:re;reune lroprr{anbHbrx x noBepxHocTu KOltoIXe crlfr noKa3aHO Ha pxc. f .
Hopva'rrHyro Be-ntFIHH]- crulbl Ha rexyuleM !r,rj p o[penerr{}r 'rax. pacupete-rreHHoe .rIEBr-reHHo or

cuiu,t F Ha ropE3oHTaqblryo cocraB-rlr]orllyo npoer(uHH .{y-rr ooxaara

q -
2R sin

rre R -pa.rri),c.Ier€t.rrrt:

p * no,rnuii y roLr o6xnara xo,ro.nrort ̂ rleriL.ru.

F
p '
1
L

flocranoexa npo6,renur H cBr{3b c npaKTrrqecr(HMn 3aAaqaMn

flpoS;reuu rpx5or.rorii (problems of Triboloev) 20ll l\'9 I
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K cuDe.lc:regltrcr 3a\{LJxa}otuefo }'cHjIIlt 3iDltgllHbrx }'c fpL-u-lcl B KLlrt}-loqHoro rllna

+l r
puc. 2 - Pacnpe.IereHue Hoplr&rbHr,rx cH.t rio I--vle o6xsaTa xGrloJKolt . lera'i]u

r1 ocxo.lxr Karer SteMeHTaplloro cexTopa u\Ieer'n"rIHHJ-:

x = Rcos EDdq ,

FR
d!' = ---:-::- cos qdg .

lR  s inP
z

(3)

(4)

a Hoprvrarr,Haq K o5pa3)'roluei.i cu.na 51'ler panHa:

t;
dn : --i ^ cos 

- qdq (5)
p

. :  s ln;

I4H.r.erpa-r ' ToIo BblpaxeH!.ts B npeAenax -Vrira o6xBaTa AacT IIo.rIHvIo BenrqliH)' HopN'farlbHoro IaBJle-

Htl-'I KO-IOIKH Ha U]KHB:

.\'" = --- 
R (B + sin [t)

8 s i n  r
?

t ( l  IaB, l leHHe l ta Hcro cocraBl tT:

c.iIell\;eT. qTo

I f  (F + sinB)
ntg = ----- 

f\-
-l sin I

2

s
4rt?II s1n -

F- - - - - -'  
J ' (B+s inp )

l4cxo;r.q y: Soplrl.,:ilt {6) Har-llell Bei-Illanttn ,F ru aB)x xapaxrepilblx c.lrvqaee pa6orut 3a)xuN'ta.

1. HeoSrolgrro ylepx(arb jreranb uunllHlplrqecrioii $opltsr rtaccoti lt? HalcloHeHH)lo vcrpol"rcrBo\l

rror ) r-no\, 90" r roptt:oitry. l{: BblpaxeHlul:

(6)

( 7 t

( 8 r

3asucuuocr lc r r . rs r  F  o r l r . tao6rsararc t l . to - ' t xo i l - . t s la i l r t i i p l r  J=90" .  t l1  =100x l  ro (a3aHxr lapr tc  j '

Ec:ru rty,rl.rrr-fp1+recxar )paBuoBeueHHaff reratb pacilonoxeHa no-il vr-[o\{ lr x roptr:our)'' To }'paBlle-

rn re  (7  )  f rp t tHn\ taer  B t t . t :

B+ s l n -
2

.  Ff (P+ sin B)
It l ,q Sln'! = --- 

. B
?  s in  '

2

nlgl cos7 (P + sin B)

I-iooS.rerlr Iln6o.rorii (Problems of Trihologv) lfll l. -u I

t q
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K onpele-leuurc 3avLrxaJorqero.vcrt'rfiJr 3arlcrvHbrx -vcrpoftcrB Ko.tortortHoro rHrra

a ypaBHerilre ,Iirr orrpeAexenr.rJr cl.rlrbr F npnn naer Brrr:I:

fr !-p i
+mgsrn !

f = _4__i sin.r _
. f (B *s i nB ) l' l

L

/cos y (0 + sin B)
R

8 s i n  I
)

2. Ecttu IeTarb rtr\{eeT Macc)i m v He ypaBHoBerrreHa }IoyeHTo\t
(npu |  :0 ) :

F _

R
S M s i n r̂

z

zl  n(B + sin F)

3asr,rcnNrocrb F or B n ./ npu R

f, KH

= 0 . 2 5 .  M : 2 5 A H w u 100 xr noxasaHa Ha ouc.4.

F, KH

I

(  l 0 )

M . ro vpaBneHne (8) rar,reer eue

( 1 i )
I
. l
I
-l
m

-mg

L

?.&
*
F

4,5

4r0

1 5- t -

3,0

) \

2,A

1 ,8

1 ,6

1 1
l 4

1 ,2

1,0

0,8

0,60  4 0  8 0  r 2 0 g

0,25 0.35 0,45 f

Puc.3 -.]anncuvocrb clt.rbr npuniargs Ko.ito,tKrt or:
1. 2. J - 1 r-ra o6xeara Ko",roaKoii .rera-irH npu

/ :0,15r 0J5;  0.25;
4 '  5 -  xorQQuuHeH'Ia rpennr r rpn p =0x p:  12go

o,_lg_ryO B
0,25 0,35 0,45 J

Prc. .l - 3aelrcxnorrs cH.qH npn' rrxr noxorlKH
.lJrf,.IeTairn c }loueHToM oT:

l,2,3 - yr.,ra obxsara Ko.ro4xof, aera-ru npu;f:0,45; 0,351 0,25;
4, 5 - roe$$xquenTa rp€Has rpa F = 0 n p = 129"

B :axrno.{erilrlt orMerxM. t{To coorHorlleHxe rtexrTy cu.rralm P u F oc-raercr npexnlr\t 14 coclats.,rqer

Pf F:2btg0 lc. Ho BeruquHa F e 3roM cnyqae craHoBlrrbcr ri3BecrHor-{ fi onpe.qenrercr. B 3aB'c'\Iocrn

or roiro;'Keurirr 3axuMa n ron$rarypalqvn l.erar:a, Sopv.v;rauu (8). (10) lr-ru (11).
Aga:tn: no.rD JoHHIIX $oprtly;r r.r rpaQrxoe no3Boiurer c,{eJ'rarb c,rre..Tyrotr1ae BbrBor'lbt;
- tlpll onpefeJ-leHfiu ycu]rLlr 3ax[Ma Koi-loaoK 3axl,I]tHbr\{u ycTpoiicrBaMR Ko,to.lorrHoro TXIIa Heo6xo-

,ft rr,t o yl nrbrBarb y roir o6xea'ra KoJo.{NarlTu neranu :
- pacxox.reHue B Be,rrITtIHHe clLrbr npuxarlrl Ko,rro.rlox nplr )'r-rre o6reara Ko.lro.[KaMH aerarru B 

: tOO"

.f0xo,'lllT AO l5 ozir- qTO cocTaB,lteT 3HaqI4TetIbHlTO Be-qrqH}Iy ilrr' TaKOTO r'tna yCTpo]"rcTB.

Jlnreparvpa
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IlpoliireAru'rpl6o-'lorii (Problems of Tribologry) 2Ct l. itis I
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