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Tpu6o,norurra e HayKa 3a fpaHuqHnre crpyxrypll, cbcrofff
HLrs. Lr CsofiCrea Ha MaTepHflTar IIOpoAeHI,I OT npOcTpaHcTBeHaTa orpaHLIqeHocT
HA TCJIATA,

Cnope4 naft-o6ts1u ilpeAcraBll cBerbr e HelzSrlepnaeMo MHoxecrBo or rpafii
Hrz o6exru, o6pasynaulr{ eAHHHa cr.rcreMa 6laro4apenue H.a KoHTaKTI{re Me}I{A}F

rax. llpu roBa Ha KoHraKra rpa6na Aa ce rJreAa He caMo Karo Ha nsaanao4eficrnud
Me>KAy o6exrute, au :r^arro Ha caMocroflTeJlHo o6pasynauue cbc cBor crpyKTypal
cy6crp ar, cbcrofl HI,Ie H KrrlrerLrKa, T p u6o;r oru flT a r4sy q aBa KoMtIJIeKc Ho Ko HT aKT fl
KATO

HarpaBJIeHI,Ie, $oPtuuPaIt1o ce
Ha I aYru rPu6oJlorlrfl u KocMoflof
rufl. T. e. u3cJIeABa SaKOHOMepHOCI-

otl{qHI{Te gBJreHHfl B yCJTOEHflTa IIa KOCMlrqecKoTo I]pocTpaHcTBol
3a TfxHOrO ynpaBJIeHI'Ie Ii npeHacflHeTO HMr B SeMHI'I ycJloBl4fll'

HqecKara rplr6olornn trr rexHI,IKa ca ilpoqecare Ha cyxo rpIaeHP
u cMaSBaHe, Ha aSHocBaHe, IIoBSpxHocTHHTe flBileHl4fl, npoBoAI{MOCTTa HaKOH|
TaKTHTZTe CI{CTeMII, XepMeruqHocrra'Ha

B uacrosulara ciarus ce aHaila3rt
pr.rre, onpeAeJrflrql4 rpu6onoruuuure
cpeAa,

XaparrepHure oco6eriocrn Ha rosIl
neo6nqaftgus KoM[reKc or ycJIoBI]r,
p a4]jawfi , TorrJIr.rHHo HaToBapBaHe, MI,I

B eeraH[ ycJIoBI{f rpu6onpoqecnre
n no4HLt napu. B Kocuoca [JIETHocrr
a BJrI4fHIre-TO Ha KI4CJIOpOAa I{ BJIafaTa
TaT OT r4SHOCBaHeTO z rasoBara Aecop
Ce I{SqLICTBAT, a JIIjfICaTa'Ha KI'ICJIOpO

3 AepoxoctuuvecKri ragcJreABauun o Ernrapua, 8 3F



A4cop6rluoHHrire crpyKlypg. c.e,, pagpyuaB4r, r4 Sqgroe.
MarepuaJrr.rre ce Hapyuaea. Toea BoAr{ Ao oroJrBaHe Ha rro
HO HapaCTBaHe Ha aAX$AOHFraTa AM aKTHBHOCT, pe3yJliar
rlero usHocBaHe H saAr{paHe B KoHraKra 12-41.

Orct,creliero Ha KoHBeI(TI,IBen rouoo6vteH npa e

aelqo Ao 3aAapaHe r{ 3ar{enBaHe B KoHrar(ra.
llpoqecure [pr.r rpr{eHe 868 BaKyyM 3aBr4cflr r{yBcrB

Ha MarepHa,ture. llpu BbrJrepoAHt4re croMaHr{ HarrpHMeDH a M arep r,r aJrHre. I lp u BbrJrep oAHt4re croMaHr{ H arrp HMep
e 1,5-2 nmu no-ro,rrflMa or raerl Ha Br,3Ayx [3] . Tprzeir
IIMa cBor{.re. cnqquQuuHz oco,feHocru.. .Tyg ,rs.Ho, gE€rHero. c
KoHrleHrp'aqr4flr| Ea heri.rpai(ure efleMeHru [3-j-5]: "

i r '. ., !. '' ,

(I,I)i ,ltrp,z fperara,o6nadr erxapaxrepn; r. Hap. ,,a1atrr
AEOI?.Ka"1 npa Koqro iiHTeH3rdrETbr Ha rr3HocBaHe He,ce npe

rrllHa 3a CI,IJTHO r{afpflBaHe B KOHTaKTHaTa 3OHa, BCJIeACTBT4

AecrpyKrlr4flTa Ha cMa3orrHrzre c.[oeBe z Aecop6quflra Ha
xaH[rIHaTa flKocT, IIOAIOMata ce pa3BLITI4eTO Ha IIJIaCTilq

la3oorAeJitfie v ira. c6craBAr H,a OcraTTjrriiara ragoBa
HaeTO 'H.a TpI,IeqnTe ce hoBT,pxHocTr4, Ha TeXHOIOfHqH

Marepaairurer. -axrllBugr4par €e Aecop6q[fiTa u : Akrby3n
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Qur.l . lllsnretteHi{e ira usfeFr€HTera Ha:r.rsHocBa
yBeJIIzrIaaaHe cTeIIeHTa ua Aaryyrr,ra [3] ,

Ha'Qrzi, 1 e nor,asaua,saBrzcr4.MocrTa r{a r4sHocBal
(yylTa .[3j: Ha6,rrioAaBat ee TpIi 's6tiacru. l.IrpBara e paKrepira 3a,r.

OT CTENEHTA HA

;Jc.na6o paspe*AaHe Ha:cpeAaf a,i(.lo 10 Pa)., npu korro KwcHvrfrT cJrofi Bb
KoHiar{rHprre rroBbpxHocrh r.rMa ,|oJrfMo sHaqe.Hlze -(I). n
3 a[oqBa r4HreH3zBHO p a3pyIIIuBaHe r{ rpyAr{o B'63crar,roBti

Erop;ara (Ao I

ulzfl H,a:TpaeiqaT
ur (lII).

Ba clop orHocHo HarlaJroro Ha ralil o6,nacr nopaAr.r BJrHf aero Ha co6cree

- B rdcvnaqeeKara rexur,rKa tpn6ocucreMr4re,pa6orfiT
reH ilrarason.sr -200o C lo +iOO0" C. To,u6ono,ouecu,C. Tp,u6onpou npbr.auaqu, Ha

npeAr4crop.rdfl Er,a
repr4ad'rnre ra AP.
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pelilo". ca r{3Bbrlpefito" ca r.r3BbHpetrHo CJroxtHr,l,. Te.saeucfir ,ot rranoro $
eAgOBpeMeHuo. llpz cr4JrHo,iiarpflBaHe ce npoMeHn fr7
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ctcroflHr,rero Ha rroBtpxHocrur.rre cJroeBe, KoeQraqlreHrtr Halrpueue f npu nr-
KOr4 MaTepr{aJrLI HaMaJrsBa [pI,I HarpflBa
no pa3Jrr4qHrr MeraJrr{ / uouorouno HaM
nporrBrrBa npLI 3Jraroro, cpe6poro, MeAr
)KeJIfl3OTO, HIrKe!'ta, TaHTaJIa TpI,IeHeTO
peAr.rqa Marepr.raJrl{ xaro PbO, MoSr, rp
OC3KI{ I{3MCHCHI4'I HA CT4TATA HA TDI,IEHC

Bcaqxu resIa oco6eHocru ca cnrpsauu c [pornqaHero Ha noB'bpxHocrnu Rn.ne!nuR,
saBrzcequ or Susuxo-xr.rMrrr{Hl4Te csoftcraa ua rpu6ocucrevrAra I{ cpeAara, or
cbcroflHrrero Ha noB:bpxr.rocrHuq cnofi, n lp. HarpxeaHero qecro BoAI.I Ao crpyK-
TypHr4 H3MeHeHr.rfl, KOT4TO BJrlrtrtlT BlbpXy Kr.rHeTriKaTa Ha Tpr.reHeTo I{ lISHocBaHe-l
ro. B reJrara cbc cJrorzcra crpyKrypa BaH-Aep-BaaJIcoBare culz orc,na6sar.
Tosa o6nexqaBa caMoopueHTl4panero r-ra crpyKrypHr4Te 6roxoee B rperoro rflJlo,
crr.rMyJrapatiro caMocMasBarqoro Aerlcrere [, 5, 6] . llpu BLrcoKH reMneparypll
cMaSBatqtITe cgoficrea Ha MaTepuaJrr{Te 3aBlrcqr or ,,pa3MeKBaHeTo", or cTpyK-
TypHzre asMeHeHHf r.r or 4raQygkrtrra - flBJreHl,rfl, cIIoco6crBaIIIkI aAxe3llflTa.
Tesv qnreHutr ca ro,rrKoBa cd'Iox(Hr.I, qe B[coKoreMnepaTypHnTe cMa3KI] u ,q,q

AHec ce cbsAaBar no errnupurlen IIbr [5, 6l .

Tpr.r6o.nornuHrrre fBJreHLrfl npv cr.{JIHo oxJIaAeFILITe refla MHofo ce pa3-
!'rnqaBar or re3rr npn HopMaJrHr.r ycroB[n. Tnrp,{ocma r{ KpexKocrra HapacrBar.
llpu naeranrrre BbsHLrKBar KBaHronu e$errn, npoMeuflqlr cbqecrneHo $usnxo-
MexaHrrr{Hr.rre cnoficrsa, npflr{o cBbp3aHH cbc crpyKrypara [3, 5-8] . A4xe-
3VflTa I4 TyK r.Itpae CGIIIeCTBeHa pOJrfl nprz OTCbCTBT{e Ha OKr4Ci/IeHLre v HapacrBa-
He Ha IIOBT,pXHOCTHaTa eHepfHA. AUASOTpO[Hara CTpyKTypa Ce 3arla3Ba, Koero
o6yc,nann Bb3MoxHocrra or caMocMa3BaHe. Tosa e oco6eso 4o6pe I43pa3eHo npu
lo/'rr.iMepr.rre c ofJIeA Ha HflKoI{ KocMIrqecKI{ npLIJIO}KeHHg. Ho ilpli rflx e H1r;1113

r4eBecrHa rrpeArrasar.IBocr, Barqoro rroJlr{Mepr4re ca oco6eHo qyBcrBIlTeJIHI4 I{r,M
reMrreparypHzn Saxrop [9, 10].

B Koc\ru.Iecxzira rexunKa rxupoKo ce H3[oJI3Bar THTaHoBLI c[JIaBI4, IIpHTe'
)KaBarqr4 4o6pu flKocrHrz ceoricrsa ltpr{ HI-IcKLI reMrleparypu, llnrepec npeAcraB-
JrflBar HHKeJTOBHTe r.i MaHfaHOBr4l€ CrrJraBLr. MeAra nplr oxJraxAaHe FIe HaMaJrflBa
CBOflTA I]JIACTI,ITIHOCT.

Ct,ulecrneu npo6.rreu B KocMllr{ecKara rexHl4Ka ca cMaBoqHI4Te MarepIIaJII4,
oco6eso lr1o ce Kacae Ao IIrlIpoKI.It reMneparypeH ALIala3oH I.I reMrleparypHara
rlr4KrnqHocr. 3arosa BB3Molr(HocrI{Te sa r{3cJreAoBarer'rcKo rbpceHe ryK ca ro-
JIEMI{.

3a xocrr,taqecKaTa cpeAa. Ca xapaKTepHH eJIeKrpOMarHI{THLIre flbIIeHZq c
ur.rpoK eHeprr.reH_ crreKrbp H rroBr{rrreFrara xliM.I4rrecKa aKTIBHocr Ha iroHusu'
paHIzTe fa3oBe. Kocti,tIz.Iecxur'e o6erru'LIBIIIirBar rflxHoro KoMrIJIeKcHo nts4efr:
crBr4e. O6rureaHero crr.rMyJrr{pa xHMr4 trecK ara, agcop6rrl4oHHara v lxarailLrrilrlHa'
Ta aI(Tr4BHocr Ha rloBT,pHocrra. Excnepz
He Ha .u,ee o6fltqeHl{ croMaHeHr4 Tedra
flpu nrarepvalrkrre c pasilr{qHu rroKpr.rr
BIiIIraBa Ir3Hocoycrofiqugocrra 6 ntrpI.
raJrLITe rrpeAr.rsBHKBa BTOpr{qHa eJreKTp
JIbaIeHIile, p a3ILIr{HLI 4eQeXrU,

Pa4nag,uoHHure 4e$errz ca naft-ro.neMu nplr o6rtqeaHe c HeyrpoHv, npll
Koero rBtpAocrra, qxocira Ir Apyru ceoficrsa ce npoMeHqr [3, 4] . Excnepurr,ren-1
raJrHr4re pesyJrrarr.r [], l2] rroKa3Bar BJrorrraBaHe ua anru$puxquounfire ceoft-
crBa rrprz Ao3n Ha o6nrueaHe 1018 neyrpoHa Ha I cm2 pr no4o6pnnaue npu rto-
BI{coKIr ,4ogr.r. Oco6eHo afpecuBHo e Aeftcrsuero Ha AaJIeqHLIf yJIrpaBI4oJIer.
Mnoro qyBcrBr{reJrur.r K6M pa4r4ar\vflra ca [oJILIMepure [3] . flo4 4eficrsple Ha lio-
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HHSIrpaql4 Jrbt{eHHfi ts Ttrx BT,3HHI{BaT XI4t\4t4qeCKLI nOeB T,Iqallt4.fl , I43MeHeHILIfl B
cTp yKTyp ar a r.r Br,B Qus zro-xrznar4r{ rIHTe ceor:rcr,n a. H a pxHocrra ce o6p4syea
Mpexa oT IIyI{Ha',r'r4r-rr4, HapacTBa cKJroHHOCrl.a r.iM K1,r\4

3nat{tdrenHo e s,rrl{sHzero Ha ra3oBara cpeAa (aproH
B yc.rroBr4flTa Ha pa1uaqrzq. O6qa 3ar(oHoMepHocr e rrol
ycTolzquBocrra c yBer'Ir.irlaBaHe Koeel4rlrzeFrra Ha TpIzeHe

" HesasucaMo or roBa, rre Tperoro rflJro tlo cnonia npa
3a r{eto cbxlo ca xapaKTepHH eKCTpeMaJrr{r4 cbcToflHrz
cBpbxHrzcKo KoIITaKTHo Ha,I_fltaHe, CBpT,XBTZCOKa VIJIW

cBpTrxBrzcoK Bal(yyM rlpIi HHTeH3r.rgHo o6urtqBaFre I:Ia eA
BbpxHocrr4 c rroroK ycKopeHn rracrr4rltr (e"lexrpouu, rlon

rrpoBoAr.iMoQr) [,13-17]. Cnprxcna6oro rpneHe ce H roAaBa B ycJroBHfl Ha

JrenBaHe [3, 6].
Harpl{eBrz napz u 4p.)
iliaBaHeTo Ha U3IiOCO-
I]plI [,llrb3faFre, 

I

)oAa e rpaHI4rIeH o5err,
(ceprxcna6o rp4eHe,

BpbxHr.rcKa KoFTTaKTI{a

a or rpr.re[lr4re cq no-
) c 4osa Ao i0r2 efg/g,
iru, llocrr4f afxn Croft,-

ar-reTo Ha roB4 He-
pl1Iel]eTo, qe To fdrlaBHo
Ai4Te Te,'ra c Ae6e4nna
Ba ce, r{e TpI4eFIe[O e
a B fpaHr rreu c"noii c

I,I O1' BIZCOqLIHATA HA

nprz Kor4ro NoeQzrlueurr,T Ha rpuene f Haua,lnea 100
Hocrlr rpr.r rerrHo rpueHe [1, 13, 15] . OrNpraeaHero H r
o6t{,{aI?Ho BB,'IeHLie Hapyrufi o6aNnoseH]are rrpeACTaBIuI Ba
-3aBI{CI4 O',r CnO4CrnaTa Ha rIOB:bpXHOC'[Fi}lTe croeBe Ha TB
or rropflA:bna HA HepaBHocrrzre, T. e. Hflr{oJrKo pm. OK
MHoro QrEn npoqec'lr rrpr4 orrpeAe,'ieHrz yc,rroBrifl nporu
Ie6e,ruHa HfKoJIKo aroMHI4 AI4anler-D-pa, I4rH xLIJIxAFIIZ ri
MT,IKpOHepaBHOCTHTq. BrOpUrr RaxeFr r.i3BoA e, qe po,rrflT
i.rNloAericrsue e peuaBaqa, oco6erro rrpH ronevd Harc

Qur.2.3awrcnlrocr ua roe$nqueHTa Ha rplreHe
npz pa6ora.B'bB BaKyyM cr,c u 6es o6JrtqsaHe
,rn{IrH!r rllarepv aau [1,13]
-1 -MoSr; 2-rya|nr;3-flT@E; 4-n

ESexmr,,faBolrelporruuaeMa KoHTaKrHa xilalul
IlaeMocr Ha KoHTaKTuare xna6zHrr c HflKo./IKo nopfAT,Ka tr
Ha.MOJIeKyJrr4Te Fra [poTr.rqaqHrr ra3, rrpH ycJloBr{e qe r

Ha aAXe3IZOHHOTO 83a-
apBarrnfl. Ha $ar, 2
f npn o6,rtqeaHe Hae [peAcraBeHo r4sMeHeHr4ero ua xoecpnqaeHTa Ha TpHeH

p a3I[rIHI,I CMa3OIIHLI MaTepI4a,'II{, LtS IIOul3B aHU B TeXHIIK a [1].
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ilpcMc, s

'BpeMero
npr.r pa3 -

o3.r{atlaBa HeIIpqr{r4'
fod'reMH oT paSMepHTe

T HA HAJIflIAHCTO B

wrllrtHa cToiiHocT, xa-KpanqaTa Ha KOHTaKTHaTa sOHa e [O-fOJrfrM OT eAHa K
paKrepHa 3a BcrKo KoFrraKrHo ct,e4rzneHue [16] .
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CneqaQzkara Ha KocMIzrIecKara cpe4i'crje cBoqro'roMrr,,reKcuo ars4elicrnze
e yHaKa,'rHa. Ta 4aea Bb3Mo>KHocr sa nponexAaHe na peAr{rla HerpaAr4rIHoHHrz
I'IscJIeABaHIifl, LL sa npaKTI4qecKO IZ3[Ior'l3BaHe I{a T6I{KIz $zsrzueCru e@er<rU. 9pee
paArzarr4-ollun erslerlcrRrzfl Mox{e Aa.ce r,ro.F4rxr4 esexir4euocrra Ha rBbpAr.rre
cMasr(rz' Aa ce paspa60rnr HoBr4 l\,reroAri 3a ynpap/reHr4g Ha noBbpxgocrHrzre
csortcre a Fra onpeAeJIeHr,r MarepHa,rrr4.

Eop6ara cpeuy cneneaHeio Fra aHAporeHHr,re yrrd,r'rHr4reJrri u cpeqy rsx-
Horo crapeeHe B orKparug Kocuoc AoBeAe Ao ca,sAaBaHero Ha FroB KJrac Mare_
paailH 

- aHrHQpr4KrIrz'oHHr,i e ce xapaKrepLrsvpar c MaJrbK Koe_
QzqrzeHr Ha rpueHe; roJrflMa eocr, xn4poqo6nu csoficrBa rz ro-
BIIrrreHa 'cl,fiporr4BJrrreMocr gpqrJly BT,3 Br4ero Ha cpeAara. Bclrqxo ros4
ocr4rypxBa .HaAexAHa xepMeTr4rrHocr lrp,u KocMr.rqecKure o6gNltz. . j

- Tprz6onorlzqHzTe flBJIeHI4fl B; KocMr4e€cKara rexHr4.Kaj ca c/ro>Kgrz H MHoFo-
o6pae nu' Tgxuoro KoMIIJIeKcHo Iz3cd'IeABaHe Ir IrpaKTI4rIecKo ycBoflBaIIQ I,r_3:Kv,IIou;
Ba rlacrHo-Hay.{Hurr noAXoA U rtgLrcKBa o6e4rzuteaHe ycI4d'rl4flTa Ua rpu6onoslz
I4 CIIeIII4 adlll4ctu s o6nacrra I{a KocMrrrrecKr4Te I43cJreABauun, floxasarercreo sa
ToBa e IIOBIIIIIOHHflT HayrIeH LiHTepec Nt,u npo6neMrrre Ha KocMr{qecKara rpu6o-
flofuq [17] , uup^o^xo Aric_Kyrr4p ani w Hallerus KoHrpec no rpz60no."o,.uiroon
ce npes rcuu 1989 f , e Xensuuxu [lB].
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Some peculiarities of the tr
phenomena in space

M. K. I(andeaa, Y. M. Si
V. M. PaJoo

(Summary)
' , The prdsent;paper rePresents a b
concerning the influence of some basic environment
the naturd of the orocesses friction, wear and trubricatithe nature of the processes friction, wear and trubricati
of vacuum, particles fluxes: and radi'ation, hirgh and vt
discussed, as well as the phenomenon of anom.alously 1

cess of solid state objects contacts under ultrahigh vac
particles radiatlon,
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