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B rregx c rfovema ori\Tr,mrr lac{oHKfi, Bo BpeMr rrepeHoca
3ar:ol oBrs{ oT HarpeBararHoro o6opyaoBarfir ( (oBoqHrlu
BaJIlqa,\ noMetqeHrlt saro,roBxll B cnetfit;LllHnre ]oter{lt ,ll
I{oll'lanra3aIUloBfiu ctroB€p)tH(xxrrx)&.|rrnuorrylrsxuravlto,
B flpoqecce l@pnal]dr ll;BBe}nsre npJ4lltHll qr{ecrBetHo
Br'lrrEOT Ha nosBJteHtre rfeJtX[rr TpeI]lI{H Ha nonepxHocTu
lan|4oBaxH6rx 3aroroBok. Tevneparypa 3at:oTorox fiocre
BalbuoBRn a lpcr6elr xepexo/le (r{Hor,{a nocre Broporo)
Ha]{ol]ncjr Ha Hro(lteM rpe eje rpaHyr&r rc'\mepnTl?tloto
IIltrepBana KoBo!r1[]D{ retmeparrtD_

Orcycrrre o6opy4omxnfi llrr larycBa saroroBofi x3
TmaHoBri|l cfiIatso!, ooecncqnBaloxlero feplreTltqHocTs
paooqerc npofipaHcrtra u H2,{ex ocrr, ero n3orrttul[rr or
nocTyrl-'teH]4j{ HapyxHoro Bla3Arxa, a rartx€ }f exafirr3zllr,rj,r
3:,?\lrrrrt1IBbrtr[,stc43alInDionsarpyA]m€r emlKc.rlr'1lra1-!4.fi),

7, OcBoefi{c rexnorro ,rfi o66eMHori rulaMxoBlir
'IllrturoBbD( cll,r.1BoB, BMOr]AJr OllllmHH6te Bt]IlrC 3KCI]epll
rrerrru, \,-K!3t rlali)r tia Hco6ro4uuocr co:1aru_s na4rer:a,
reMoro o6opvaoBaHrrr c[e!narr6Hoj-{ KoHcrpvKlrru c
\ie\i H. - .l oHd Ha: -8. obn. o6p.n" rq:r u , ei Bbu. ,ry

HaIpE[,xr 3ardDBoK, nperLqrcrByr Bnox{€Hnro xoroa]roR)
lo3Avra B Kanepy fieqr trp]a or]{plJrrffi 3ac.rrol'(n. 3ro
noononrjlo 6lr, fie McHjrr rewra BbrIaLff Haryer;x iaro,roBo&
Ma(cr rrrlr]Ho coxpaxlrrb T€wepaTypy 3aroroBo( u xc,nt
Bolr6fi nepxrdi rp:nnfisr r1l.flrp3a]Ia Korcl{sxi rel1mE)i].fvp
r, ranr f o6pa:or1 lrcro,']h3otsar5 fix Frudi riHlepB:ul !
110 150'C A.rr ocvrqecrBrreHrrr qel.rlpcx rsrn (x
bo,{€e) n€pexo,lrori B:LxilroBKrJ ri x3mroBr.r€t {rr (aeec8eH-
Hrni rllTa\{noHaHH!]ri rro}toBox.

8. IpoBen€HHHe rrccrreAonaHrrr no]la3ar'r,1j \ro aD
IrranoBorD cfi-{asa BT3 1 iuc0(Ho rDr,vc]'sla vnolt)pyse

vIK 620.178.15

HuanmmIOA.
HarqroHaibrsril aBuaqriolnstrri yrrB€pcI{Ie,r. yFpama, KueB

By. B. "u-oBh"v f4- 5 r 6o-ar n-poioloBl. np ,dr_ffi\v
B paoore tto3Qorr]lrefir:$nr lllrffxxlt u [c]1oJ!3o!axrreM
3T3, co6[oAeHrg pcxnra Ea+e]a r coxpaHefix, rcMfia
Batrrrl{oBKx 22-27 ceq,r.rA c \IoM€HTa BU4atr{ 3atoroBKr4 fi3
rrertrr, ocyrqe\rrMefirrarTErloBKr:lantmror{Bycno&rq, tpr,r
onfixelrHs[no,re\meF!ry'pHorry(FKopy(xrolepn qeclsrM,

tcr B,mo,1 -Hr" rraJ"rntL\ Bbrupy..toBrt. \ioAlto
pcl{oMertr{otarb I}oBeAclrle BarlbqoBKt 3:lroroBotc ll3 3rlr{
ou:rnoB B rpn nepenoAa c o4tom HarpeB:t c o6r3are",rb!}mr
rQrdfelleHleM :JT3, xoTopar cyryecrBeHHo xoBlrrra€r
nJacTuqHoc'rb 1]tTaxonlu criraBoB, 3a cqeT J reHslneHrs
'rerJroor{a9r, I1pe/IoxpaHreT ]ix or Hac!rrileH t
troBepxHocrForc cmls rr-"t\trr ar,vftrt|cprr

,Jltrreparlpa

1. Il?arceoacmoeHHaa xEcrpyKrtlrr no (oBKe u
rrra\morKe Trfraxoalx cn.mxoB I]u 1.2.108-79: yrB. ]ia,i.
BI4AM P. Ia"u.rHr,Nr 2.01-79r.: Cpo( uBerdrrs c,filap,
1980 r. M., 1979. - 17 c.

2. OCT 9A 220 n : naryr-:tts 3inrqrr.lro rexHororueec{xe
rdcoKoreMnepalrDrrfl e, B3r,ven rrHcTp\,Luuli IGN!955
69 { I 030 74 B qaclt rlpfircroB.rreHrl' noxp6,-nrri; IIprrc
oq Hr".Ttmubo.-"\-o.o ip.. , rmoLtr..( porsB.tL

c 1. 07.78 r. - M., EI4AM, 1977. 7 c.

3. OCI 9022 1 -77 : Tlo ptrrurrsalurrn(}rcrcr.|orltleclsie
Bbrco(ole reparypHbre_ IIprNcHeHr.reA$r r€pMir,{ecl{oii
o6pa6or(u. Trdroxoii rcrsro,,roorqrcKrdri rDoqerc. C]x)K rjBe4
c 1.07. 78 M., BnAM, 1978. 9 c.

4. CNpr6uH CA.Ibro.raLneFie roxoBor( rJ3 an!-]/dre
}L[\ clr]I:no! roprqli\{ Aeoopu4roEaHr,rctrr - iiBIIL 2004.

- 346 c.

Absbact

The nea perqtectile conposite lEhhaeight naterials

for rcckets a d space ai@a|t are ihoestigateil. me ere-
perhncntal researches oh tcation of kgitaeigfu M4!i-
ab stable to abldiz,e {ect are oulcorus. The metho& of
mioometlumicaltz:ls ctttt be usedfor coahatiox abtdAte
chtyactelisli{'J atul prcccsses to credion WTeeight na-
teiab.

Is eslablished, that lightzaeight composition matc-
nal of the ststcm: "RIPOR-TEG' can tncrease
resistunce to ablati|,e destructioft oJ heat-shielding

HOBbIE IIAIIPAB!'IEHIq B UCIbITAHI,ISX IIOBEPXHOCTHOf O CJIO'I
,TEI'ITOBECIIbIX MATEPII,dTIOB ABI{AI-IIIOHHO.KOCMUqECITOIO IIA3IIAqEH}1'I
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,4ocniAiceHi oui xepc er;musHi ro ko3u4ii i
ftzwrezi afiepfuLw aaialiita-x.Jc,'li,nlozo tqtuw,ola.
Ea.jeA6d peyrbnanu a$nepwn rwuu*rr oc,tiihreut
,ro cmeopeHHtu nea$oaa2ur rtamepianis cmiiKur Ao
a6ra4thlom snjua!. IIa&3aHo, utp nenaau ,ttaqowttt-
HittHur icnumiq Notrcgmt 6gmu su$opucma\i aig
tddnu.Iitta4Ii a6 rs4iilltlr 6ra(muso.mei tnu o4nw
npo4eaa cmsopeHHg, rc2xo3440r anepiLxia-

Bcm.an& ew. uto ,lplKostui nan"pialu Kuawu'iii-
oi cucme u <PIUOP-TpB> notcynt ni1auugcamu

otip ao a6n 4iit,o.o pg&ryaans oAetaimetlla3lrqtcn-

O Hut<trnr lO.A. /14-T ,/
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Bucrpnul rerma-vrl yrorrrr.rnarcrcr norpe6nocru
MripoBolo coo6rqccrBa B xocMx.rec(orl A€srersHocrfi.
CoMacHo cyuecrB)'rorqrv rlponro3a,v R Korq' XXI BcKa

norpe6nocrt rmoaa rpytoB B (ocMoc ]tse,'nt.nrrcs c 1 Trrc.

ronn 4o 20-30 r'uc. roun rplsa r roa. Ocronuue norpc6-

HOC-trI CBt3aHH c rrPeAOCraBreHXeM XOCMr.rqeCXfix ycrlT
(cr'3!, re".Iestr{eHr're, MeTeoporonrs, EaBrerlqu, reoAeinr,

Kaprorpaorr, rccnetoBaErexpxpoE$apec}?co! 3e rr1);

d:EAaBteMHaolro,rGalfiloiio$rIrenocro;*nrotei'icra]'rorytr

IlrcMr,r]lll1eHls[ fipomBoAcrE r'i]oDqneii B KoirMoce ofiaasI.
olxolloq c()3Aal cM cornre!'Is[ eneKrpocrrrnlr4 ucoreno

BaHue! raHer G1mle.rHoii clrcTg\ll,t tt colXafiua{ fiocmfifilo

IeiicruFon@r 6:l-3 Ha Jline, \4apce. Eo.lx XX BeI( Ha3bBarcr

Be(ov pasB]Irr,rr cavor'reros u Bepro"leroB, To XXI BeK -
?TO lel{ pasB]llnl'I rnroropaSoBnn a&tlqlonHo-t{(tlft9eclcrtri

KoHcrpyK{,ronHoepa3B[iue(oc lqecKDirrerareJr,H]rx

auraparor 61.4nqerc r.rp:rBrfire aBualuotilo-Kocvuqed{o}\)

valeD/anoB.-lPHlrq G]4 ld']",'lr-rc, rqpaDreJo,n'.

OcHoBHofi r€HAeHqrei:i pasauTll't :lBnauruoirro-(ocrfl {-
qecKorc luTepnnoreaeHr,rs rrlteTct co3aasfi e (onno3u
qI,Io]n$Di Iel'rcleusxr r{arepn:LloB, rrprnveHenfie xcrroprDi

no3Bomr, ]13;\reHlrT6 rorn$r 3perriq Ha KoHcTpylqulr aalra

r!{oHHo xocrflqeclgr{ r1emrc,6Hm. anaparoB 6yAyqero [2].
lmrepnalrnr aBrrar!{ol*ro-

(oc,\flrqecriomHi$HaqeHrrq /l('DKHr,r6rrrcaencmrnnpow*t-
Mi4 o6rralaEBHcorcrilcmiiersocfter(KoppGrtr! B;rcorsr\I

epr ryll ! | u6,1'- ho..Ho\y Eo3r"ii, . Br,o.

o6ecnevma.rpasnosecHoe coclorHxe Merrqlyycrrolrsll
o6reumra rlarcprlala muxrncopocn*lr rnioBhnr norrrorr
Lr clloar6H()crbro au€pra,,ra orBoprrb rflr pacc€re1rb re"'r,ro.

flpx 3roM a':arllrocg'q3i, tsHernrcro ro'r,roo6veua r rr4'rpcu-
nelo reu,rroo6ueln xareprarr:l uor(er rEMeHur r, He ronbxo

VpoBeHb a6.!rqxlr, a 14 norrHocrbro fi3MeHrTb MexaHrrrt
pir3Pyxeltrlr noeep)fi{oc1]rorn orc:r varepm,ra [3]

KoMno:nIIxoHHue rrerroBecHue Marepn:Lrbr H:LroAsr

Jd d"|{ /BHoe rh ronroBa.L/. ane \iFr",! |ail.o|nr b

noffp)iHocrfi LocMn,recltoroxopa6rrr, I1oc(orr'(y ]rorvr
xopouro tEepxr.mirrE \re-{t{rc rrcreopamH€.racTl{el 3Trf
ltarcpriiajrbr Moi]'r [moJri]orar{r E (aqeflBe n(xxoro 3h?ara

&1s: rym,r h?,Iol1:]moro mm larccvxqe.rcrcrcp6nior
co,.nr€lrHonr HiirpcBq Tarc(e, B ]orteoBe c@llrreu{or! 3Kpiua

Anqcpr.ra.rra4ll1 hi3c}frqe.fiorcr<0!66,rro|riocfi'|e,,]nnoC{rnrl;l

fipr'rM€ro anerH[,Nr noi]eTirx, a m|lrc no.rT(,ar BorQyr 3e\rr'lr
IaJ r x J11ne, Bencpe, Mapcy [4].

OAfliv rc Ba,.{n'x{ HarpasrcBdi adtauronno-rccvx-
tlecKolo llarQ ilnoBq{eHUr rBrrqercr cGAaInre }rarepuaroB

IIo o6ecr1e,reH],fio r Ae)y']locTlr crapra paxeroHocnrerrs c

k(rifiq€c]tr { c:l\roremrL O4r]aflr rB oifroBrsx 4,e6oBr}trflr
o6€r)lcqe]nrq I,?teJ&rx1x ffapra pa(eroHo@rre!'rq c x()cM]'
qeclfli\r cr,voreloM rlomeTcrnoBbrrfieHr,e conpolltMtev(rnt
Ilcfion!3yevnlx varep]raroB K ao'rr{roHHolvy BGAeiicrBrdo,

B peryrrnraTe koroporc Moxer rTponcxofl,nr pa3pl'rnenxe !t
I'HOC \fr-1i114[a . 4BpfY]O.T Nom cHo I 'rr.rx I BHel j .
o6txll!1tlr pa(eToEocurelr 14 xocMfitiecRoro caMoJIeTa.

Koim(r3mlrbnri'rerexoBccrsrer'ftrepwLr1 &'nrcrapiaraK
HasbBaeMar crrproBar 3a[{rTHiLq oSorogxa xoo\I]r.recrcrc

ropa6,Tr, ryepft:naqer$rArs $r{lntr repnopety,llp1rcnlra

nonepxrocrer:i r,r a6nrropa nouan4rom Moryrrs 01 arpo4nra

Ml1{ec]{oro HarpeBa np]I crapre, a raxxe noBperraaeHlq

lrDrrono! npn orAara.n{r Oepl6r aBapri,Irorc cnaceHui{ }ra

clapre.

llauirnrreenqrner,rw*+,nmxovnoHeift\M!,rmco3laiwr

IeI\oBecHbD( a6Jirlltrotlo-cloii Krlrx lrar€pnaroB rB.lrrorca
ylnepo/:qlre x aorriMeprsle (neHoMarepnarbt varepna{lr,

3OoeKTlrBHocr! rryr,*reHeHnr xoroplu o6ycJroBr'reHo r'rx

B"r'o(oii rF ronorroruJro |Fii , ro oaH / ."to, H 3(oii
rL o ro.rbo. q.rcoKoii y4er6poii Fn-qo v^o'1"u. hxJ\oii
' erl OnpOBOmrO.. l,hl...rl ho. L U x-l 01 oBi.'l.rt I L-Aer1/Lx

3o.0a,.+roi Lon !xD?a lrJr c.}o.'llrbHoi A4nFBmHoii.

Ilerorvalepuam (repuoperreHire cMorbr) B.xrcroM

ar14e re ucrotqrmca ma a6axrtomro-crorhore raarcpr.n cr
a ncDoJln3yrorca Ka( cBBl&orrEre BcrqecBa B xorfll(ImlfoH-
jrblx rexrcle(I$x( narepranar [3].

3tlQeruruocrr nprrucHenxq raxxx Marep,raro!
o6j'c"'roBjreHo re ,.rfo nor Bo3reiicmraev BllcoKr'r re}me-
p3n r 'I:r nuB_Doro.Tv s m-ta,ra o6pa:1.r."r yrpo+r^r+ooi

doiiKoxc4moco&]lnlmi4jjiyrreHr,rx€rflrocfiopoc11rB'lrloc?

ra;:oo6pa.:r+or rporyrcor y rexorsrHorc Marepnam [5],
Teoperr.r.lecxue ri rKcnepr1MeHlilrlrHr,re [cc,reloea!]rq

pa3u,rtrHsDr Terrro3rrlrTHbrx MaTepuar'IoB no1la3aI!,l, r]To

uexarlcva6matorlroro pa-:pl'lrrem{s BKnoqaer MHoroqic

reHHbre Qrcr'lj{o'x1n\drtrecKr.re rpoqeccH, 3arpyAnqrorqre

reopern'recxyrc fiHreprperauuro 3(cnep \4eHr.triHErx

Airr{n6Jxfi nocrpoer cMarr,\{anr.{ecKdMoA€d€fi a6nm!,loH-

HorotrreHrs.Ilcrorry3Kc ryivc]na,&]iaroqerxcriDoq€c(a
a6'Ij{l&o}JHofi ledpyr.tlxx arepr,arcr B crcHroBr,r); ycJro-

Bnrx{, r'i\tr,n!,rp) roqrx yc-roBnr cmpTa ll cnycM (ocrrrlrec

rcrD affapaT4 ocTaercs rcr6 I'r ao]rcr(r]o{[ll}flr xcc,']enoBa

HIIrS'lr, oAra(o cEfi{cr3crn*nf yciloEleM oqertrcr rpoqcccoB

ctll;n ltsa6turl1llolrlrclcrolinr{nerxose rrxr1alEp]Ia{ot [6].
Ha nag;rlrhHoM s]ane ftyluecll],,r9]M noralrp Miuplfltr,r lJ

, anojH f4 ret nlTer oLFHKr, rpfl/JI vlo,lotro ||l

".IemoBecrsxr M2Tepxar1olr parH6 lloMnollll\uollltttl $icre\f-

OqcH{a reweFrypocroriKocrJr rrpoBo/'lrrfi cJeArronlnM

o6oarorr. Oripa: o n"r rut.:r4rrn.,r,r'r'4v. Hirp"Ban,
fltr.rtrr rryclBre x ryo{ilnBan{. I]po]r3!o4r,ur $BernBar c

o6p:EuoB ar r noorc rpoxaBBrrtrrr 3arev rmrpeRa.nr rl&-rb
c o6pa3qaMn u I1pol{a{rBar npxre reparwe patsHoii

7J0". I u' tp ' " o rporLJdop x or -H .y .or. pr v,! o:
\nc.F \ra./p,/c.ub rp!1pd.ov Bp.\r-nx Bo.rpir',Bvt
BbrcoKlr-\ reMncpal?-

B Ka.rccrBc rorruMepHoii MarpnqH rcro,rb3oBartl
,rerr{oBecHbre rfarepr 6r (rqeficr|Ie neHoMarep]aa,r6t:

neHonorxr.r3oruaHypar "PI4IIOP", nexono"rnlperan
(JarBns) r(kHoft&pya",I6nenrA "IIIV", neu(xl6onnacr
"PHI" (P(rc'''). B lcrqec|re Harc,:D{fieJeii rrcroftcoB.a'rf:

repMopacu!.Defisnii rpadxr (TPl), ol{cfi,4 arroMrHfir,
;r"novru:pxnn, naSru xp,rmrl ]Trrepo4ln3 Buorcq cJno&!

TUTaHo3poc[4 atrnoMod rtr{ar, HImP4q 6opa, turroMoTo-

Kcxfaslocrrn, asF)clrn pa3lsD{napoKlrap]trnena]rcrtrnfirrtrl

B peryJnmre [poBerem{6d ucllbfian]di 6rrno ycraHo!

ra"o. qru ropo u-/p ohaJa crl/ ^f r-pa wo or^o."'
[ve]or: rfarpIn&r - 'PI4IIOP' n "IIIly' c Hanomffror.r-vlr

,o



TI,f (p&Horo rrira); narprqa - <PHII> c Halorrurc-
",r+ru :o1xrttlt, rurrprn 6op.1 r,ap5rq rpal,.m4 a nuryurre
Iroxa3arertrI rerfi €paT]pocf oiiXoc.r,j rnrenu rcrxo8ecHHe
rrarcpn:!6r i{oynor uroHnoii crc.1t}sr <,pJ4IOp TpI}.

Ha noc,re;1'r6q41 31110t co j;laHr{, Korjril3! i luoHHiDt
IeraoaecH6rx i\mrepua"roB orrper,iejLsrrr fi:u!.rj mree coollio
ueHue Hano,I'riTsLq n \la1l]trrte rrel]aorccH6nr Marcpnilror
Itorfi astrluo}ntoji cj.jcrellrr <pl4nOp_Tpt>. Uc1lo:uj()ljillm
H:nlcrrnfi,r% TPf ra va1pml, r(r,r.r!{3o4j'LH}?ar <pUIlOp)
(Jlarurr), lllrrm.ralorqnri (oMnoHcHr A 11 Ko,\JnoHcHr B
(coAepxaH(e (oMroHeura A: arlerar Rarnj{ 0,5%j

17%: .(Jq 2A b.3"-. rlp. or, \cl
L eK..on.r fl,,1-l - 755%) B

r4rouccce rto,Tt'reHrr'l.rel(oBecHbfi lJaltpmlrTots fi oimo3rl_
ruoEnoiic cre\tu <PI1nOP.l?f> ncrro,n:ora!, ll()cr osn-
HOe (oll|ric'clBo Ko\moHeHroB A ra B. X{areprranH ll.),T"ri n
IM'crf BB.i{eHur B nojlrrloHeHrlr 6 pasHol-o llp{r4eH rHoro
coilcPtoHras (0.5-7,0 rncc. %) HanorHrflall,l Tpf, nonv
rieHHoro npr pasH6Di reMleparypl.{ (400 1000"C) [7].

1 r.rrc/f HocTn ucc.rte,)loBrlnrr,x relxoBecHht x r1aTeprl:LrioB
piLrHrDi riormorrxroHiil,ll crcrcu cocraararra or 40 rr/rF
ao 70 nr^rl

O.r.,rr \,]lnr.. t,r, or \.,ui.r so.. .

oae.{cxj risroro!.:rcHHrl]l rI3]lerfiorjecxnlx rfa'1.ep],tir_rroB
(orm.EinrnoirHoir crrcrer r,r <.punop .f pf', npox3Bo.arm{
Ha rrrzBrreH|orr fl eHle llilc 1000 J.l/5. tl.aq ncnHraxnji
xcno,,rllroB:Lrr rron.! p?rjN€po.u 50x50x20 rjM. Nlore",nr
vcrannrJ.irrlBarfi napil-!"renr)Ho Harlp|B.rerrxrc Bg/teiicrBfe
!l,rcoi{olcrfne.parvf Itorc r:Lloeoru xoronaj fialprnirrr Ha
lo;</\t , b J ,, .0 ,,, ot ,r. [ "r r J/,+0
r ]roc.lc 6O ccrqHrl Hq)eB q)ek?alrllrll per{r r rlcnnn:ndi

o, . Ju . ..r .. .. Err.\.!
P.r]r1,.b 9L{'. rLJJ\t H, :,t ft r..o,H. 4v^tr'.:

orr - IJU . I D,r r. 
".,n1.30vv.Iepcrr rornsrr r rclrnnaujeM I rpoBolrq,Tr rcuro\jerpq)oMHrc

reniloBhrx norolioE a o\folltblo {a1ulKoE ]' (o3Aan;Lrrfi B

Pa6olocfloco6Hoc,fl, Mo/lerre]:i xonfl rl::x!r(rH,trin
Jrer(oBedtrx naTeprartoB Temo3arJil,lTHoro Ha3Haqel{u,
o4eln,Bar'lac5 no rI3 epeHxn yHoca nolcpxHocrHoro o.1o,
rnreprarra ]I \faccbr.aEt 3roro ] rpor4lEolrrT,r ,{3Mcfu!e Be{a
x rfiPar -$ LoJ\..fop yore,l- : qo Lo. te ,.nh ,i j"ri rl
onpele!-rrrl'a6.]rerlloHHbrexapamepxcruKr cKopocr!
,'tr,rrietxofo yHoca rf<Ircprfar-ra c rcnep-rnrocrll Mo4elu (v.) n
yo'l'I! MaccH Moae'rx ry ) [5]:
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rae - iri.ineriHrlri pa:]fcp ;rrorlc,lllr L. aorlcrbr[Hrx
i{ L. nocre [cmrraHuji;

Macca Molle.rlI ln] Ao r(:l1rrralll'l]i rr m, nocjre
lrcrl6rraru4 t - EpeMr rlcr]h|r:lHrt:i.

no rDoB"n.h .r 1\'r. l 
^r 

. :!qrL \ . ..inr^ Lr,rr B

yoroBurx&3llravoaeticrerH shrmKorenj1lcparvDHom ra.xrloro
lorora noBep*rocnrlricr'tori Molereii rc;pepra,T,j rflrtQoMe
xirfir,lqeclJtv llolnrTarlrf,\r rro \1eTory uenpepblrHoro u/[rtsrT{-
!.:]{{s rl}indnnpa. fur xcr:brratiljli ticnojrl€oE:l,ilx rm{eH,l op.
B ErAe apa taaverporl 3 r';1r. I4cn6naHr1' npolorrllx c
y.rcrotrr rocT 9450 76 (CTC3B 1195_78).

Irj1 pea]rx3auxr Melora HerrpcplrBlroro BlaEjlsrtslrl
u44cmopa 6!rn DdrcrrBoBaH llpr6op [8], o6ccre,I1B?nrnqrlj
Br,rcortro rorEroc6 pcn1crp:Irrd.jnraLp.:,\[\rl{€o3prnrpor nl'
Ir oueH$, !pu3n{o nleMl{rtr€rjloxr cBoftclB Krr\jrrncrnlrJrtrsD{
ner KoBccnbDi rfareprn_lloB D roturrrr,noii roqrie norepr rroclr4
pllc. I [9].

Ha ocHoBe rp:lqt qrioHHoi.i lrrar]) lMnr .noRa,,rnrrcr o
r@prl11poBan,i,q rcrcpuroc]]' p:(h) relxa!(jHoro lrre
pua,n pacclnfl.|D*Lrr BeJ'1.nnfl, MffAor]reprocT'i, prc.1, a
b :,?ltlcti\jocTlt 01.rjrlia rfct r|).ll3verloro rrj_\eHrofa orLcr {1,

r'nreorBcpnocrrlno Buft{epcy (HV6) 11 Ep]lrl.,"rftr (HBr,)
rl)orJJBoll]lnr uo qioprq,ra\r [10]:

HV,,:37,E P/h]

HT3, = P/pd. h

(3)

d
rae P_HaryFtsa H:r rrircHrop; h r.rr,6r1na rrrexpcuru:

ai{averp rrucHropa.

trl"' 6 tt

:.. 1, ,]

Prc. 1. I,liinqnrbr ae0olrrrJtolanrx re.loReclroro rrareprara B nor&rLnoii ro{(e rose!\nocr!: a 1palnqxom'j
t c lnl,{olr(ori naryyrMj 6 c noBrollnN uar?yFexrer
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si
e

Atarpa,\$aae@ptr'l|)oBarxr' c!r'n,Ire.snoi Bbuep]{c(ort

no3Bomxa oxncxpoBarn ll3MeHeHr.re r4crr{HHoi:i r.q'6n11ir

urelpefixr \, i,4rerTropa or BpeMeH t Bo3AeiicTlr.rs 3:r,4an-

rioii ralplEKx P x orrp€Aere:rn cnoco6Hocrb .remoBecHoro

rrareprl:rlra ( no".I3lnrecrrr (A\,/At), puc.t, a
Ilarparff a AeoopMfpouaHrrq B persrMe noBropHoro

HarpyxeHnr, rrpelno.]1)me'r tsHelpeH[e xHIer{Topa B

n^r P!\!o.r J.1/ hob.. o o \r r' l. 11 ra rpx H.-mr 3h- P.
pa:ry]xeHxr rf noBropHoro HarpyxerflLq Ao Haqr}3rur q 

r.
Ha (x.Hotscrarioii'4r24).a\ 6r rorcxnbHom Aeqx)piffpo8afn{s

rolnro ucnmmrlr:r16mn BHenpenrq lrl{rrflq)a h, ,n h,,j

OnxcnpoBa"ru rrruprHy ner"'rl lllcrep$rJca IJh r{ Dh _j,
Koropar xap rrepr3yea 8e{rl!IlrH]/ rEyrpeHr.rero lpeHnr fi
cBrBaxa c ai+e].roM Feylrtrryroclr'r, pr1c.1, 6.

AiI' niroBeAerfl,rr Me(anjr,reclrljx rlcr$rraHrdi Ha cj{€Tre

u3roraErruB:Lnfi o6p;l3ur,1 Bncoroii fl ilxa,uerpoM 20 rNr, a

r.rcrlnlTaHxe nlroBotry-rtir l1.1 rcftrTare,BHon Ma]ltrl1le 2167P

c \nreroM craHraploB IOCT 23206-78 r OCT 48-91.2-81

n penoMeHraqun pa6(Il],r [11].
tr4cr,r€Aorarrle nonu:uro Ha,rtrrure rmorco6pa::nr (xp;u

xpaRrcpar'rorcL6Horoa€{rcpvupora$r flolqr\fi ()cr'rcrc cr'r(rr

r'IeDion€cribDi \mrepri.'Lr1oB
ycraHoBrcH xaprxrep ro&rrhHom Aeoopnnporaxns

clrrrcrrlrom c-lplrltl:lpHoro aireM€rfanopr4cror! rraRoRFsom

Mareptta'I4 FEMerqeHHoro mpaLrenbHo ocr BlanJnBaInr'I

Ieqe]rrop4Korin lola,verpoTncqarl{arPcBb lacrro'LlIlry
clln:l'pHoro o.re\ieHra r lroNcr 6rm pca,momno osrooc-

Hoc HallptxeHHoe coc-fotHxe r cTpyKrlpHolr 3.rre.\reHre

xemoeecHor! Mare1xinn4 prc. 2, 6. Taxoii xapamep no&Lnb-

Horo lftfDpiflrpoBarnnq rroxe1 6m, conooaaneu c xapaxre

pov o&a\niorc ,a@prflpo!ffnrq o6pa3q! prc. 2, a B 3roM

cr) ja€HaErarpai{\rr\ror{arbnomno61€rflrorcAaFp}trpo-

dahxr vo^xo p4 ro-H,f! dj ux.Mpax]pt' o)n. ai. r-
KmopHe B&notranrr cxa,q,no ynptroro Aeoop'vr4roBaE{r rt

crallrrlrr norepu ycrori'rnlocrr o6pa;qa, puc. 2, a u
crrtrol]nroro d?].h.r]?Horo streveHr^, pnc.2, 6 [721.

KorlaAltaMel-p orneqarxa uHAelflopa 3EaqI,ITeJrlHo

npeBHuaerpa3Mep cn,rorrHoro cTpym]?Horc 3neMesra

n eer M€cro rpe{ocHoe Harrpifi{eHHoe cocrorHlre. B sroM

c,T rac IIpfi Bo3pacraHrri Harpysftn, r{oxeT npolrcxoar.rr!
pa3pltlla.fie crl.Iolffrom crp)'Kr!?Horo anelrerna q)r'Bar 1,

pr,rc 2, a r .rorcrmnoe nafnpro4oB:ur'rc, rpoxoM qeFs rropy,

Moxer pacnpocTpaHrTncr Ila apyroir cnrollrHox
crpyql'pHnrji rjrevem J'reffoBecEoD Muepwurir- B npFor'f
c-\,\nq Ha cT:\{IJ]r Inp}1orl) rroKirrrbHorlJ ]1eQoprlt'LpoBa}rfi ,r

Mo)rcr [po[cro!]11r, yxrolxe]ixe rorcpxHocrHol1r orcrr 11 B

ll, r6Heil1xe"v xrparflep noriarcHoro r@op\trpoBar{.fl }loxel
cmlBerclloffi lt' xapaK€py aooopNrpolaHu noB€pxHocl.

OfO C"\O' crl,ro trrorc ,rcfl{osccHoro arepnam, lTuBar 2,

pric. z, 6, xorlla cr?HoBllr;cr Bo3MorflHirM orpelerleHue
ro(arbHbrx lbrr3fi llo-ve:aHxlecl:lrx cBoiicln c ncro,r63oxa

Hr'reM [3recrHrrx flpr{Hrtxnou o6pa6oTr{n ruarpaMM

"rona6Horo A€rboprq)oB.r]l'!{ [ 13].

Pcav.rbrarbr crarncr .{ecroii o6pa6ornu noxa::un
rar.Pr.".ppn

.rror{tlnHoro Mo.rym ynp]mcrx B, yc,roBHoro rcnar1lrrofl

xpe]leia rpotnroflrr Ha cnlarxc 6.'", yoroBHoro rcx:LnbHor o

npelerta fipoloprlroHa c o6:beMHbriliu

cBoricrBar c6paJqots JleffoBecr{,^ }IarcparoB (E: S'" 3',,,),

ra6rr,qa 1.
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P$yr6TarH 3Kcrrept^r€HTarlHHx rlccrreAoraHtfii
I1ol<a:ajr4 ,.tTo arr]t oaHolo rI Toro xe TLIna fio,,xrMepHofi
IaTpfiqrl ttlf€eT MecTo .jllrHeliHar Saltc]lMocT! Iterilv
36-yL.Hfit v x v!1(poyn\aH. ipcl14Jt.

V -/(HVr,), V,:/(HV'), irro ro3Bornro corocrarrrb
rfl jreoMextufi qeclgre { a6njnlxolnrbre cBoiifi B reLxoeecFbDi
Iarep a,ro!, pr{c 3.

l\{oleur, usrmou'rer*rre rn3 Jer(oB€cH6x{ nfaleplruloB c
raTpnqeri <.JIIly, 6nnr,r no4lcprxeur,r loxanrnmt u
qacrxtnftDrp:npj4nem{eM fi rnve.rrr crrn]e ]ncrrr,re a6)jrn!4on
ttt te xapa*repucmlo,l. Hart4":rure a6,rtfi EroHnire Gorrcrra
!r xopolloie fioka3areDx o6paroBan]rr Eo(coBoro (1aru fla
loBepxrocrr rroAerle]i 1Jrerln rerxoBecHnre rlarcp[unr
I{oMno3iflrroH}rori clrcreMH <PI4IOP-TPI>, 11 au :Jrrx
xarepr:lroa6lrnr ntrnrc4emrfic.re,lor ndnoot+raorsrrro
Ha[-ryqrncfl] crrolxouc]xr{ Eafii1lrll]trerq n \alprd{€.

re3yrbTaTH MexannqecK!.tx rcnsrraHri rrcrKoDectr,D{
Marepratr'roB xorfi ro3rrqrorHoii cucrenlr <,pLlfIOIr_Tpf >

nolcr3a]Itr, liro nposrocrr, Ha cxarre (orJ Mareprra{oB He
3irrlfcxr o'l lcMnepanD6r lIon] {eHr4r Hatonrrffen, TpI,
Ho 3aBncrrr ol fipoqermroro coaepi;al{ 11]uno,T{1Te[r Tpf,
Tar, nplr co4epauun 5 7% uanornlnorx Tpf rrpouocL;,
Ha cxarxe Welsll]aercr B 1,5 2,0 pa:r4 Ho n!fi He6orE roM

colepxan }1 Hirnorr]Hurc-rs Io 1,5%j rpo,rHocrr Ha cxaTJae

(ctro) Hc rreHrcrcr, a irory"lr ynplroclr (E) ",reu{oBccH6,1
MaleprzlnoB KorrJro3rlrlroHron cncrer$r <pI4IlOp-TpI>
roe naercr Ha40 50%, ra6r:f\a 2 [t21.

B ronae rpeMq ycrano3,r€Hoj rrro 3:trliclrlrocrtr rtlKpo
rB pn 

"-n fHq\ r.r\rcBe, u\r"1b1.4 oB ro\8,,f,rrrn o Horl

cr.icrertu <PLIflOP TPf> xrueer c_,roxirl,1ii \iLpa{r.ep !
3aancrrvocfi (lr lF)ueFrnorc colcprsfir, (c) Han(ylr rre]lq
TPf. IIpuucn, npr.r co4epxaHrrli ftarlo,,]Hnrerj1 Tpf B

$ana3oBe 0,5-1,5 %, .reJ BHrxe rerleparlpa xor)reeH!,
mno,.trffer,{ Tpl lcxr uBnltc }?oBer't t{,ax(r] la,ar+Deh(rc11{
IHB ) rr oee.rr ro rn -p. d n r ,l .c! o4,olHojr.l "16rrl
{PUIIOP-TI,I- >, prc..1, .r.

C l,BeErqeHreM qroBru{ npo!'Hc(:rl'r nonep\Hofixoro ctoj1
(H8,,) yvcnmracrcr reur.n'I1ra yloca (V ) c noBepxuocl.rr
Mo/'le"leii q)rl a6".1'rrnollm,jr crllrarnlg1. Tax, HiL px]lcp,
ficxolHlrii ierKoBeo[,rri rarepfiarr (neHorrareprr:r,r) ne
llMerorqr4ri taror'rHrrcjlb TPf (+) nuecr Harix],,r1nyrc
a6rErlxoHHlrro vcroii.nBocrL, a Hanrly,]l]llre noK:L]are{r{
no"mqrioHHoii ycrori q rBocrfi y rcffonecHoro \r4 r epla{a
I{o\mo3urlroHrroii clrcr e}'ll,r <PI,I]IOP TPI'>, cor€pri{au Lcm
0,5% Haxo..rlnrre-Jrq TIrf (j\i9.2), no.,ryqcffiorc upri 1000"C,
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P{c. 3. 3ulcnNocrL Mr(porRepro.r vore'eir or crcpocrn rxrenroro vsoca (t) ! r66tr! vrccbr (2) c p8n6 o
r Milrpmrarir: a <ptli]Op"j rt <I]}ly,

Ta6,r!(a 2
Mexanrqecne cRoiicrBa ,esoBecsbrx Marepraron (oMno3,4,ro!!oii cxcreMlr ipI4I1Op Tpf,

IIIr4p oae"rr
Ii- Mfli

9.2 0,5 18 |

9.1 5,0 0.0
t2.3 0.i
12.1 7.\) 6,0
11.3 0,5 14,4
11.1 5.0 9.0
10.3 0.5 t60
10.1 j,0 u,3

0,0 t3.2
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^Ir:LrIJl3 
ctpyr|l]'?rl rcmoBecrsDr r{aranaroB xornro3r.r-

rFlo]nroii crcTerfl,I <PI4IIOP-TPf> nona:a,r,.ITo urc[ur,r
Hano.r]nfrerx{ TpIpacnpele-ireHbr HeoAHopojrHo, rlpffir
McHr as.rircrh eaclfiu TPI IIMcro MexcrpyErypHyrc
op e,hrar{jro,a&r.b aqqafi, \acr'll TPf tr).1l:lD.!le".u"'r(rr,

B Frax ,.rcrcroi crpynrypH norTfiMepHoii varpnqH,
uhx,t mat 1l-\ }'lelrnreltrr€. XapaKre.pHbdi psMep crp},Itrl?
H'L\CJIeMAllots r,IclioElorl.rcfi{OBeCHOrOriarcPtr!,.rA(]'xmR'lltra

60 600 vror I'lau6orcc aucor+{o crerra.s HeoAnopoqrodu

npoqHocrHblx cloiicrB rMer rerxoBecHbrii Narepnan
(o!mo3rrllronHofi drcrcrIl,l <PUIOP-TPf r, corcpxalrEni
0,5% HanonHrre.rir TPr:60 1800 KM.

B6jcor(oc npoqel{I]roe coler&nrue HarlorHr'ne-]1' Tpf B

rmrprfl te rremolcc1ror! rmrepnarTa Hap),']Ilaer Mopqwonno
ttrcxcrol crpyrifJ?rir 3a c'rcr rlor{anbHoro pa3pyrrcHrlt

Hiulqq&rcron cTpJrKIl,TrH x trprBoaur ( roHr'{{e1nlro rpoq-
J tcx:r.rl noBcpxjarrroro cnoq,

O$rr{o o6p.arBaHre R rqetrc-roii c-tpJ4fll/pe.rrer{olecfi}rx

varepruroB noMno3rdr{oHHoii clrcftiMri <Ptr4IOP'TPI>,
colepxaull\ 0,5 1,5% H:rro"'rltll:|e.rr 'fPf, non\ reHHoIo

rryr 1000'C,6o,rrc xp1'nabDi lE"roB B r.reii(ll{ clnAere-I'
crByer o 4 opMxpolaHrd.r 34,4,eml,lnHom 4)rxt,l!'norr dror
Mcr(A/ nonffepHoii,\,nTp!qeii

TPf, lruen I { p:t: ur14o roBeprarocrb.

3ro cnoco6cre!,er l,r:err.le,mm .ro(.arlbHoii ryo.trroclIa x
lryoErocrHolt HeollopolrHocrfi [oBepxHocrHoro c"Ios, rlro

I1oBslrllaera6,luuoH{,roycmj,i{m{rr6MoAerjiirelroBecrsxr

rrarepnturoB xouxo3trtlromrori cncreiuu <PI4IIOP TPI>.
T:usr,\o6!a3or!qroBeAenlbreltccleloa .trfi tlorcr3!&rol

rlclvot(Hoc1rlncn:lirrriolaH t velojlots tr?otrt)i:ulxqecKrl\
rlolnnaHrlii trI,q oqe..n$r Ou3ur.o-Mexa]l1r.recKljr. cBoiicrts 11

npouecco! cosafiifis JeniorecHnDi ]'arepri:LrroB, Harry€BrcH-

uo< rla nonrurenr'E a6r-alromron yc1oiiqBocnr x noHcrpl'n-

rq{oHroj:i Hrjlolci(x:fi ftuerciirerl]Iirarq4lHom H.a@eeil4
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