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AHATI4THIIECKHE 3ABI{CI{MOCTTI -]. L;
OIIPEXE,T EHTIfr, C OilP OTHB.IIEHI I g

KAI{E,HI{K) KOHI,I TIEC KUX KOJIT, (

K oltpele.qeHlrlo xorQtlu uneHra rpesuc Kaqesrlf l K(ll lvqecNoto Ho'1eta

trorB€cHoii o,]$opexI,coBoX re'lg'(K]l

rurTr{a KoHTaKTa 3,leveHTapHol'o u}Llllll-qpa. Boclor-1b:loBaBull{cb reoprreii ror-

f .  aHer l

flocraH osxa trPo6.nentr,l

Konuqecxr.re Koneca IIpKMe11llrcT Ha IIOABeCHI'IX O.nHOpe.IIbcoBbIX Te'qeiKKax H MalloonopHL'lx n'': -

Hbrx ! crpot"IcTBax KpaHoB'

lRr onpe:rereHltr conpol{BireHnrr }fi nepe,IIBHXeHuio Heo6xor}L\Io 3Harb Berllr{nHy roaS$rr' ' '

TpeHHs KaqeHlu.

Ana.n nl nocJIeAH Hx Hcc*rleaonaH nri u ny6'n nrauu ii

,$r xpaaonblx Konec lilllelorcs 3(crreprftreHTailbHble 3aBucliMoclrl Mexl). xolS$nultenTo\I 'ri'

KarIeHr, on rlraMerpoM Kojleca Art crairbHbrx r4 qyryHHbrx Ko;rec KaK Iiprl nepBoHaqa:lbso*-t luiiefigoit't (n--'''- "

ro-iroBl{a pe.nlca), Ta( r{ loqeqHou (cxpyr;reHHat foJIoBKa) rouTar<rax lrrfl cTaH'[apTHblx ']IlaN'lelpon or l''

1000 v r t .
o4HaXo, B no.{BecHr,rx reJlexiKax r,r MturoonopH];lx [oDopornr,Ix,vc'rpoficrBax KpaHoB MoFJ',r I:"'I

H{Tbct XOneCa c MeIIbLUI{M cpe,IlHI.lM I'eoMeTpgqCCKl{M 'IltaMeTporvl' a KOHCTpyKTHBHoe uHoroo6pa:rl€' ocr-\ ;

HOnpHBeprxr , rHeEoHycaKaTKaBnoBopo lHb lxycrpo i l c rnax .HeAae ' f l lpaKTEqecKoi teo : l toxHocT l4 i laTb3r : -
pHfvreHTanbHbre 3aBr4CIjN{OCT}I ,[Jrfl BeJ]ItqIlH xoaQQuweHTa IpeHHjI Kar{eHufl.

Lle;lU CrarsH iIOr'I)'qHTb aHaJI'ITKqecKHe 3aBHCuMOCTu' Oflpe'lle]flIoillHe Xo:Q$HUueuT TpeHnq Xaq'-

njl, xollt{qecKnx Kojrec no.lBec}rblx O.IIHOpeIbcoBblx Te.IexeK U lUa-{oonopHi'Ix IIOBOp0THbIX l',Crpofictn hpail' :

OcHoenoii MareplraJI HccaeAoeaHH ir

I . Ko;reca rto.[,BecHbIx oaHope'i-lbcoBlux reJlexeK'

pano6rerrr Ko.ieco flo ero ur{prrHe Ha 3JeN{eHrapHI'Ie uI,tJI4H.npbI lllllpl{Hor:i rlt ' ror'qa pajiuvc llri-]lj-

pa Ha paccrotllHH .d (pitc. 1) cocraBHr:

/ \  d  D - d
R(x.)= ; * --- -.r .

)  / f r

Pnc' I  -  ( lxeva

HafiAell non,vtutlPulr\"

ranrHbt \  :eSoPvaurr ir  f  ePt ta:

l n l
b(x)=1.526. i -E-- id+

\J i6x \

Ko:$$ r'rrllre HT Tpe HIrt Karle H HJI 3i-Ie \'teHrapn oro uJlnn H'lp a

Ho-reooerrrqecxoii saat'lcuMocrblo. no-iryueHnoii r [ 1 ] :

D  -  d ' l - ,  r . ,
B ,["

uatYtrelt. Bocno.ilb3oBaBIli tlcb 3Kcnepi{McHTa"tlb-

nooett"" tp"O"""* ip'"tG*tofTribolog ) 201 1 ' Ns



65
Auatlttr:qccknc 3aBHrH\rLlcnr -!rt onpe_le.reHru{ conpo.I.tIB;1eHp, Kaqeql.,ro Kotil.rqcc1;rrx Ko.rrce

k(. t )= a.22sb(xp-1'2n".  (3)
' re R-; =(O+a\tZ -cpefHnr-I rnaN{erp KoJeca B uerpax. orverun. qro e 6oree roqHor-, nocra-

HoBKe tsr'{ecro R.o ueodroJldlto flo:fcraB}trb R(x). 
"n 

Be-rHrIHHa nrcrepe3r4cH6rx Iloreob. orpere,qreuafi lKcrro-
HeH-rot:t- B Kolreqrro\I rrrofe ltano BJIUeT Ha ColrporllBileHi4e KaqeHuto Ko-leca.

Conporrre-teHue Ka q elt t fru Ko.t e ca o llpe{e_:1urc, IiaK

,r = i 
t(:Fl"t -' " ,tx =0.4ss6QW {,, p - v?! ' ,'

i  R( . r )  D-d
Haii.cev iIpIBe-leHil,Il"i pa:ll'c Rr. un-rr.rnj{pa uiupuuoii B npu KoropoM co;po16BreHlre

51rer panrro cotrportrB.:IegHro KoH\.cHoro xoJeca.
fl ocro.'isxv no--i\;xr!tpu Ha rti Ha l\orlranTa

TO

(41

KAqCHIJK)

(61

: 5  x H

2 .

K,,

,,,,1D

llplryaBHrrB Bblpa'xeHrrq (.1) lr (5), rrojr\rrHV

( D _ , 1 \ :  - ,  ̂rt",- = L).?5 /-'- = 0.5(D * rl\: R.,
\ , t O - u ' 4 y

3ael4cirvtocrtr ltp'Be.{eHHofo paj{rrvca Ko.ireca ri conpor}BneHrur }iaqeHrilo
nprrpa3i ibrxrua\ lerpa. \  D vd.cpe.rHeMreo' rerp ' r rcc(oNrpanr. { \ .ce R_.  -1.15

) t . ._ .  I

:9,:

,8. *.:

::9,7 :: .;

1:: 1a:: i7C 1-l-. t rt
11... t,.:-l ItC liJ .-. ̂ ,,r

Prrc. 2 - ]agrrctttrocrl o'r 6o..rsruoro H lta,toro rualterpoB
KOHHlttCriOrO riO,teca OnHOpe.-tLCOBOit Terlei,riKH:

I . 1' * reover-prrqeciior o partrr],ca H corrporu BIeHHs
I iaqeHu.{}  npH ero BeIHqHHel

2.2 ' -  rpxoe:eauoro pa. lx lca f i  conporuRreHHfl  KaseHHK)

t  - - \

Puc. J - Cxeva rra.roonopHoro noBoporHor.o )c,l poiict Ba
c Hari,loltHbt u llo.:lotieHltcil HaTr.ia

l \ l

npn B :;10 nrru ir p

\'rilr floKa3air6r Ha pr{c.

2' Kotilrqecxl{e KarKH \'taJoofiopril,rx IloBoporu},r-x }.-crpor-rcrB (.Ha!LroHHoe [oJoxeH]te xarxa).
crelra olLrpHo-IloBoporHoro I'ctpoficrea c HargroHrrLru no,roxeHuelr Karxa roKa3aHa ua plrc. 3
,-{ailHaa cxe}{a rp}tBo.lurc.fl K c\e\re. noxaganriori Ha puc. I npl

^  i ^  -  i
,( : {R t_ B; , 1fsin u:

/  ^  , . ir .  :  U._ t t -  j  lsrnCl. .
rte 13,., - uupuna pe.{bca:

C[ - no:-roB]iHa \ rna rpr.r Bepru]tHe Korf]-ca NarKa.

n-pcC."l..,,u.l".5oio.ii i*uUf"*r oIfrif..lofos..):nf f -ft, f 
-
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AHantrrU.iecxue 3aBHcH\{ocrH ,1'Iq onpe.leneHHt conpL\THBteHHt xaqcHtt}o I(oHuqe{KHx Kt],lec

Co npornr,lcrure KatIeHIfio olpe.J.eiulercx Qopuyra:rrH (4) u-ulr ( 5.1'

Onvre'rulr, qro npt{BeaeHHbre Bbttlre Soptwy:rtt cnpaBe.unllBbt tu'lt cynecrB}'IOtIIHX lf:loB npt'l BepuIIlHe

KoH.vca KarKa B ollopuo-noBoporHr,rx )'clpoficrBax crpeJ,'IoBblx KpaHoB H .vxloltax roiloK no.lBccHL'lx onHope.tlb-

cotsblx Ter'rexeK.
3. B gasucr.rMocrr4 or [epBoHaqaJ'rrsoir (lo rtga[n{BaHyr) cxe}rbr KacaHHt Koireca rt penhca KoHTaK.r

i\{ex.tr.v FIt{Ivtt{ r{oxer 6st'n, :ruseiis,urM HirH Toqeqr*rtr. flplr KarteHlrt{ KoHItqecKtD( xonec nolBecHblx re:rexeK no

HtrxHeMy notcy AByl-aBpoBofi 6&rrxn r4Jrr4 KoHur{ecxoro Karxa Bo3uuKaer;runet"tnuir KoHlaKT.

I4:gecrHo [2], lro HarrpflxeHtur c\rrr]ur IIpx ntrHel'rHoM KoHTaKre 3aB]lcur or parll].'ca Koi-leca E \4ecre

KorlranTa. [locxolrxy [pt{ paccN{arpr4BaeMblx Koilecax parrr;-c rtepeN{eHHbIE no nJtllHe Kor{ra}.Ta. To Hcu3BecTHo

KaK\.-10 BenHr{HHy panr{yca rpr4H}rMarb. B [3], c y{eroM xo3ssnuueHla 1oJTqKoB, xo:$$lrulteHra, }'{u'tblBarc-
ruero KacaTenr,H)-lo Harp,v3Kl, B MecTe KoHTaKTa n KO3S$trUHeHTa HepaBHoNlepHOcTl{ HarpV3KI't llo urllplrHe KoH-

Tarfl'a Hanprx(eHr{s cMfTllll HarAeHbI iIJIt }IaKCIMaJIbHOTO ,{llaMe'ryA D '

Fe: \qera vKa3aHHLIX Ko?ab$uu{e HroB:

o,n., = 0,118.,/+-  
\ B D

nnpr r  D :  l80vu.  B  -40un,  Q - -5  KH,  o*u*  -226MI1a.

flpe.lraraerCr npE onpe.{eireHHH (tmax ripl.{HHllaTb cpeAH}orc Bejl}FM}ry AHaMe'rpa

rpu d -- I l0 urra, O,.* :252MTIa" r{To Ha 10 9/o Bbrrl€, r{e}.r{ no $opnr;-;re ilpe/Lrlot\eHHor"t

.i. CoorsoileHHe Me)r.Ay conporrfB.leHurrMH cKo-TIbxeHI4Io Il fiarteH[]o B KoHt{qecKi{x

Pa6ora crrn rpeHitl Kaqerlts 3a o.f,HH oSopor xoreca cocraBur

! O r -  . - - \
A,., = 2rIJ'R.., = 0,4856Q,,4=[VO - i d,P-' 

-" '
!  B E '

I o xe cKo-rrbxeHHt

n(D - d)Q/

O r s o u r e l l u e , 4 r I 4 , '

-1  (D -  d) . lb- '="  "
".r __ \" =:J!:__. (I0), _ - f f i 1

!  B E '
Pacqelu noKa3brBaror. qro [pi4 pear6HrIX 3HaqeHLUlx Ber]fiuH. Bxo.{t[Irfi n Qopvyrr.v' (10):ro ortto-

rueHlre cocraB.:I ter 80 .. .  180.
Asarrr.rs upuBereuHbtx $opuy:r u rpatpuxoe Ha pl{c. 2 uo:eo:rser cllenarl' BbIBo-fbI o l'orl. tlro

- npeAloxeHnue $opul.lrl,r no3Boirrr orrpe..ierflrs xor$Suuirenr rpeHrlfl KaqeHl{rl KoHlrqecKlix Kor'Iec

ilo.tBecHLrx oaHopenbcoBbtx rercxeK r.r MaroonopHr,Ix noBopornstx vcrpoircrB KpaHoB aHajtuTllqecKu c llc-

flOIrb3OBaHHeU OdntenpUnqTbIX NreXaHIIrIeCKrlx H reoMeTpHr{eCK}lX XOHCTaHT:
- nptr c)-.UeCTB-vToIIll.tX yKIoHaX noiloK HaEpaBIflIOtIIlIX OjIHOpe.lr,COBbIx TeJ'iexeK H }'fXax npll tsepllll.{He

KoH!,ca KarKa t\.rarroo[opHbrx uoBopor]rblx ;-c-rpoiicre KpaHoB rorQ$nutettr rpeHtt{ KaqeHlul \{oxHo orlpe^[.e-

Irlb KaK I-1r LIHnr{H,lpa,tuaMeTpoN{ paBHr,IM Cpgr:IHellry reoNferpuqecKoll'Iy rllraMeTp}';
- rIpH pacrleTe cO[pOTHBJ'leHI4t Kar]eHIIIO XOHI{qeCKI{X KOI€C MO)(HO \-lltTblBaTL, TO.J1I'KO CoflpoT}lB.lelIIle

cKoJ.lbxeHr.tK).

R,, =(D + a)iz

B  [ 3 ] .

KOrecax.

(8)

(e'), l
4 _
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