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Atotun4in

Haae)ati pesy:ammu acotepuuama.u'na 1ouiA -
,cet|, rLtacmu4rrocmi hturfiaHogo2o cnrrasy BT3-1.
COop,lE rrboqaai me&o r wi"Hi perrrvala r"F na euaa etat

4oAo aebop a4n n&1ftaHostLr 3azomiqote.

Abstuct

There hae been gizen the retults oferpeirnefial in-
z,estigations of WZ-1 titonic allo! plasticit!, Techno-

logical rconnehdations ond conclusions conceming the
defomatian of titatLic pieces h$ue beenfomulatzd.

OcHoBHat.{acb (r70%) HoireriKrarypbr Ba{br0reM6[
3arcroBoK r13 rTrTaHorbrr drrraroB He rpeJl[p]rmrrx aBna

]ll1oHxortIIpoMEIrLlJleHHocrr! rne npoBoA],rnocb ocnoeHne

rpoqece B:LrbIIoaKD, t1Mqra fro3+Quqnenr !blr-E{c{r Ao
1",,_,,, : 6,0 6,5.

. OcrrlllHan Ho,veHKna!?a ,4o 1""6,,,: 8. Bcrpe.{:uacb
no'vernurpac o6u@rxo.elxDr (uernoM Br,rrnccr t""i.: 10.

flomenrexoro'*:nr !..rmrloa rm]Ie.rnr CA 1035 c lorlor-
1xire,sHofi nelr]rR]'rnloii orcpiri Ha T;nrBeFcrcn aBr.ru{uoH

rJy r3od.. Io B(!r<nJ L,L\ p"croro"{lFb Hr pr6oq"ii LmBle

aocTam(jlloe fio"TFr€crEo B.:lr'Ll,uorolEsDl rIIIa\fioB, rf ]potB-
roAcmeurofi nco6-.ioArvocJl,rc tlonyqcmllr BarrqolamsDr
3aroroBolr c Ko3Q+rquem:urlr irt'lrrrflrli 1"..: 8 10, Blr
Ir,\D44aeT Orpeaoarllcq c rcBvoxHoclr)ro rfltolo ncplxioErox
Bafi ,rIoBXlr 3aroTo3oK r,r3 TrrnHolrili cl'Iatsor.

B AnHoii pa6orc $I1ac mlafli.n rcrru 6y4er or4xlewrr.
cr 3(cfleprf\{etuar}1snflr ]4ccr'leaotar r|{tl, xorDprrte 6yIyT
cocrofirb I n3rlep€Hfir reMJrepaTyprr 3aroroBon Bo tpeMt
t4Dllaraa Ia O xcrqrx yc-,IoBIn; B.r3nrftHoBeH!{ Tpenl]nr na

rn3oHa.nnt{rot noBep*r

A[r npoBeAerfiq 3K(nep]j,\finol 6lrmr a:qr]'r 3:rmmlrar
x3 rrraxoBoro clirara BT3-1 c pa3MepaMn O55,60,75
rr,u r Afirroii 150 v,\l m pacirera sanr{oBkfi Tpex 3aftToBots

B oAHorr &LltrI6p€ fipx oArrrzr(oB6Di yc:rorr{r\ Ie4rrpM:!1fl,L
I4urepaa"'r xoao.+rux revneparyp 5rr,r su6paa cor:raoro
rr]rcTpyxrllxi BtrLAX,I m{ 1.2.108-79 &L{ TramrtoBb|l dlna-
BoB l1l, rcrop l Arq 

^e4xrpilar!.flI 

cntrraBa BT3 l cocraa],
960 850"C.

IIo rl-onej"g,131.. .1, \r"Hralb'j .N u. rFroqJfi'fl,

6rrrnr ncnomioBarlr,i xosolrsre !:Lrr6tlbr I'lolefir CA 1335 r.I

CA1035 c Mexrc,rrrpollnfli peccrorl av 2320 na,r. Harpce

laroroloxoc_v'qecrBJrrr-rc.j{ts a:re.Krpnuecrclrrcvar, o6opvgo

Ba}lHlnarm{})ve-Tpftqecra uyc4roricrnavw,o6ecnevur::rm
qfirfi aBroI{aTxqccRoe peryr'rr{poBaHrte ]r 3atl'llc! TeMIe-

IICCMAOBAHIIE ILIACTIIqHOCTII TITTAIIOBOIO CIUIABA BT3-1
NPI,I AE@OPMI,IPOBAHIII,I B ILAJI'I5PAX PA3"'IIITIH TX CI{CTEJM

paq,?6r Ha Krprorparffrr. Ileper't Haq)esorr B ropq€ xa'44or4

3aroToBlr[ 3acBep]r4Banoc! oTaepcrle AnaMerpoM 3 M]r,

r,ly6fiHoii 5 6 MM Ha paccrorHuu B 12MMorqnm{HA'
prIl{eclcoiifio3€prarffI1r' BoDrepc re3aqel{aInB:LrcsllnaTl4

HoBo-poll1rcBr,tr; cnaji repMonaplJ 4m rmaxoBbD{ crrnanoB-

Teplvotapa rpncoepnrqrac' ( MnJrDEorbrMerpy, qpolpa

rynpoBaHlioM"v u rpalJcax lle,rbcxjr 3aMepH ocyqecr
Br1j1nxcn fiepell oTl{plrl]re]r 3acr'toHKi,r ],I flocr're Ka]FIoro
npor4rcrQ B BanlrIoBo\r6x rma,vn:rrl Bo apeMr B:LrrbttoBKlt

Bperrs, Ha.nnras or Moniel{la 3a)cara ruIell]a,\flr iarproBlar B

I1e$r x cooTBercTB),1olqee DpoBeaeHftr lal1nrloB]ar a KaxnoM

npoq,c)<e, rar,xe QrxdrpoBarrocb r :asoorrrocr r ra6ar'q,
rilecTe c or\asarolqMr4repMonaprr

flocro,rurry nnacruurocrb cnr'rasoB xapamepx3yerct

AeOopM I(eii, orpeEoa{eMoii H€o6xoAr fl,rM lr(a'rxqec1roM

neper{oao! 6€ Hap}reHlr.ffortrrocrr'r, ro OnKclrp},rorct
o6pasoBrHre rper4rH n ncpexo{br, ! rioroprrx oHlr Bo3Hx

Aas rErorc neexo4{oii tsail'qoBrs 6unr r.rcno.rnsour*r

Barrr'uoso$src lrr:Nasi c p;-nnr rl,i,riu c.ucr::uanrr ranr6por:
or:Ln rB4rpar; oBan-pov6; oaar pov6 rBqapar; oBa{-por6-
onarT ]{pyr; oBa".i-poM6'o3ar rcaApar poM6-(pyl; oBa"'r'

pox6-rpF owur rqyr r sp. C qo,6rc oqr€Ac,ra'lrjr lrtrr&n{s
RIxHoBxAIroCrfi ytlacT(a c ro3pacralorqxlvl o6xarIIeII
nepexoanue l"racrru 6unri pa3rrl.rHoii aruIrnr 25,30, 80,

150, 200 MM.

3arcroBrol i3 rlmnoBr,rx cnraBor opea,nrcr a6paars-

rrr'rrfi ryym,lflr Ha orp€.l:lrr cranrar, owulaurcr na 7qro6e-

cl?]4;ftu yc1:Ironl{lx or saryir3Herrnr drr:arnt[,r rrorepx'
rrocTn 3afoToBots oT ofirrcJreHfis I'I ra3oHachl]rleE lt, gacTr)

,ajor^Eor. furQ, i.!L"c €r]lfHo Pn on , r e.a ot F\rcoKo

reMneparypnoi.i 3Ma-rr,rc 3BT-24 12,31, Roropas 6Hra
ardparn noc,re aua-u:a rx croncrE tI rtrapoKo npriva.rre}r.as

]]a TariRerflJiov aBual!1oHHoM rrpor'EBoAcrBa-nio\r o6!e4r
Hp"r.. 

^r 
g\i., 

"ir. 
noc,1 .!rna/r-T.r ,Bnr.. rrJHo e ruoii

Ha nx noBepxxocrb 3 :rnfi, B crreqr{albHot KoHcTpyKLIult

cymJ.lr,Hnx iKaQari floAorpeThrli ao3llj,)iov, 3arrrorrut
3arp1z{atnlc6 B nels r }Kna/1t'rB:rr:uct, fia noa ra}c{u o6peroM,
.,"ro6H paccroxurre Mex{/ orAe.n r:u,nn earoro*:rct 6nno
6o,*ue p1x lraverpor. Iloc.rte mrpea 3armoBok ao reur*
PaIl?lI ilet]]4 Aelrarrircl, rtqepxxa lpcM€rar araq !6rpanrnr

Ba]flrt rernepaOp I1o cetrcln,tro ar:oroBnn. A'rme,InHocr5
Br,t{e?xKu lucc.ErrnEarac6 no qnpr4rre

r _ 1/34,
rae r - Bpe\fr Br4'aBr{uBaH[r reMncpaTjpbr, \fr'rH;

d. - r:naverp :arorolxu-
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AllropH B pa6ore [1] peKor{eruyrr rir pa3HoMepHoro

IrporpeEa TrfTaHorLx clrmno! no ceqerxtro Hc Men€€ 4U c Ha

I I'r! ronlqulr 3ar.oroBl{].r npu rauneparypar B o6,racTJr

(* 1000"C n utue) r 60 c na 1 vu ro:rqrlnu :aroroaxrl
npurcMnepaq/pa\ 11+ 0 o6,,racrr.r,acrrol}Iolarersnrelflrq
o1{rrci1cHr{r rDello1BparqeHlm 3HatxrrerlrrHoro pocra 3epH4

tspcMq rlpe6r,1Ba]nas iamrouon n nevr Aonxno 6ur:, rl],lnr,r-

ran'rtn! uaixo,'Ilntrr Azs HarpeBa acero €rreHrm.

B xepBojii ceptu 3xcneplnfenrcts, 3nroroBr& c pa3Mepa\flt

255x130 lfrr B:lr1r'Irc!a".n.rcr, a x;r.nt6pa5 nrearqror xognnr.re

nepcxoAlrde yLxrcTror 4nl,Irioii 25 30 r a no drcreMe oBiL[-
(Barpa-r, c xo3oQr,qr.rerir*1r.l s jx{iro{ 1,55 1,33 coot.tser-

crBa.rno B olalinoM fi kts411larHol"l rcrrnr6par,

Bars{or{irlsrc 3arcTolr.rt lnre,rrr Eep rT,r}clrll'tlo tuuloio-
,,.H o 6 rp- u/rHb r,ry6x .oi 0. |i-0./ lni ra 

^,H 
r" I I oii

IIOBepXfiOCTn IOCJIe BiUtrrIOBRn LaI{ B OBi]-II|HOM, TaK 14 B

KB4{pirHoM i.-,Lrrq)i!! Ija[a.rrie MeriKrlx lpeurfil Ha roBepx

H.rT!!i suoBaHH6rx $loroBo( o6r;lclfle1r]r or,?yt r,B.l]{{e\a

ajTittlpolal+rolt)c-ror. Bilr6rlon:u.[ll,re3amrcB]arcfip]nveHe-

H eM sarurrllro'r€xror]orxrrecxoil cwrru (3T3) noro6lr5f,r
'l!cl4nr Ha no!€pxHocTn He lLlr€JTr.

Bo mopoii ccpr'lr 3rccneplrvcmoB, 3aroroBny c !s-uc|e-
Mn 255x130 NM BL,rb\eranncr I ranfi6pax, uMeror4tx
repero4rbre yracrK4 4rrrHoii 80 95 r a, no cncreMe oHrll-
poM6-KErr4)ar, c xo3dQr.flInehrcM lr,rrrxxx no nepexolaM

coo'fr€rcrBeHHo 2,12; 1,89 fi 1,13_ HararoroBnlll nc,cre
B:Lrn{o'la.r a on:r$Ho r B loi{6lqecrcM nrn6p:r:{ I'[\fe", ch

rp€rrr.irilr r,ly6nHoii 0,2 0,3 Mrl, oco6enao na 6oxorrx
roB€pxr(X:trn! nepelo/'trrlrc B rero 3iuoloHcr r,I,iir"]rofi Ao
0,15 0,3 nil. Kpone rrol.oj Ha lce)i Earhr (orJaHHrDr 3.?mroB,

ra:i r oaarmo,u n pordrrecxon xa-m6par na6uos.a,rucr,

He6on rffe voptrurs! Rmopue nc mralnr na r{paroeanne

rcQe(roB nlj{ !:Lr!r\ots(c a rcc.rqlrrcqlDi (a.rrl6par 3ro
o6r"{Grqers{uelocrnro'moii<rr{srll{ocmro>oie,\r!rHar1prrRcH-

Hor o cocrorl[rq x [oBbueHHoii diopocTr,ro AeqropMa4fl,r !
nepexo4aov yuacnte- Ba"rr,loBaEHtte 3aroroBxtl c npnMc-
neurcu 3TD loro6rrbx leoelrroB He I'rlterrx.

B Tperrcr; cepua 3ncnepu,\1cHro!, 3aro,foBK[ c pu,{e-

L,rv , Zi5\ 170 I|v B:Lrau- .i!r, ." B r. ifttr. 
"v" oLr\

'4TLIHy nepexolrlr,l\ yqacr(oB 180 190 MM no cxcreMe
o€:l'I ]tua:lpar c Ko:xbomffeHr'.1\rx lbmruar no nepexo4av

coorDerclscHHo 1,6 x 1,59_

IIpoueAeHHH€ cKcllep]aMeHTlt

3armoBr€)i larrrloBaHHlDr c nu{)leHe.HueM 3T3, Ha5"rrc

laft]cb no<llircHr,e H€!1n]1q1lTem)H])lr1pc.r4trl Ha no]rep)Cttxtlll

3aroroaoq Hc xoma$rr,rpy1irqx( c rre'IirLnor! Drj'6rtofi Io
0,2 )ar rr Ha ]l:acrm! rAe 5nuxr rrap]{neHo t orcl,lcrgoBa{o
sarqlTro€ [ok?rm4e

B 'r€rneprori cepfifi sxcneprrleuror, 3aroroBK{ c
p:Errcpavr 260x150 }n ranrqerawrcr,I xaur6par, fvero
urrr ArUHy l1epe:rolHrrx fracrxor 25 30 Mlr ro crcrere
ora.r pov6-(BaApal c xoeOrlnqrcHroM r'ITaxr no
ucperiolaM coornercrBcHHo 1,8; 1,55 ra 1,6.

IlpoB€A€HHrre 3xcfiep{Megrbr noi{a3:L{[, rtlo (poMc

orpyrt$Barnjr arEox]onaHfiom crror, ts rle(oropifi Mecr:])i

Ha fioBeprllocTrrt 3rroToto(, Banr,uolaHHiDi c rlocToj{m]1'D1

o6xarrev ua toloqurlx yrracr(a:r, fi Ha yrracr(ax, Hc

Koma{rnpyorllrr c Barbrloroe}$ilff Ilrm,\mavfi, iia6,Jrc/Ia

Jr(rb notrJrcrfie Meir]qnr Tpe ljx B re,rc aarorctlgr r,r]/onoii
Ao 0,15 rrrr Ha 3aro-roBr;Lx, r:uIr,rloBanHlrx c HariuqreM
o6xa;m, rpe4rn ne la6J oralocr,. lloj{BreHr{e Merrux
'rpelqufi ]pr4 BarirrloBlte 3arororo( B pon6BrecHrx 

''KBalparHlrx xa,nu6pax o6urclr;rercr 3uaqtlreltlot
HepaBHoMepHocTrrrc pacnpeaer'reHur TeMncparjplr IIo
c€rreHfiIo 3arcroBK[, qro rr6r3llBaeT pocr pacrs[inar {fix
HaaprxeHraii. Mera{J B yDtax Hc ycneBaer p:L3ofperr,ct

BCIeIcTEr4e flOCryfl.qelur rcn.rorlr ]r3 BnJ4per ru_x croes
:,aroroBKrj r1,racEtrrrccr.l) ero cH]rxasrc, ll pac€r.cofiponE-

.rcrri.ic neoopvaryr 3ro Be,qe.r r. roiry, qro ocrbBllnre cllox

AcQoprnapl'Il'rcs 3na.ff re,rbHo Metrblue, qeM qemp:ibHr,re

3orj : rr.o I oah,t saatrJl,rBn o r rq e , .". u. o6o-:) : ri,r r . , or'
rrpo{orBHbre :,a}rar6r, a Ha noAcrir3trnx uecrar o6p"r1rcrcs

' 
oq-brphr r , ocJcL T(pve I Ltu, o\]larjqenq roBep\

HocrHnrii c.'Ioii rares noBrirueHr{}ro BepAocrh j BbBbrBaer

HepaEHoMepHoe1'x]H.lllr]{Barnexant6poq cm<aerrordxlu
IIUeHT TpeHxr rr ),riyAruaer ycroura ::*lara, tr{s ororo
cneAy€r, \ro npx Bsr6ope cucreur,r r pacuera r<anr.r6por

creAyer ncxoarr; r€ rom, vro nxixoipnao co:4arr prno
trrcpHoe pacnl,ere"'Iellrc aaloprorrnr to teperolar! mGrars
npocmupouarue xa,ru6por c ocrpulu yr,ra,rm u 6ncrpo
oxla44amqrlrruc-:l r?anrMn. Kpo've ororo, Hco6xoanMo

orMerxrn, .rro B pov6x.iecmar n rm4parlm xanr6pax
onitlxHa 14 xpyfixlfe nrreHKn ofrcfiIoB He ylanrnrrcs, a

Hao6opor, ia(arErBarcTcr E Mera,rr. OKa-,rnHa xopouo
y'la.rtelcJr B oB rlnbrx x reyr ,Nr (afli6pl\.

flperlr,1lyrllre orbrrbr no){r3anx, 'rro orc}Tcrnne 3T3
Ha3armoll{ri BsBbB:rer l1ortrrr]eHre Trelrlnr rla noseprdrocri4

lannrroBarrrrl( 3aroroBo(. IIoeror,ry u rroii crpna orErro!,
y'r!1118a,.1 61,rEnnre kcD4xlmlaerrbr B6rr4{(t(!'i xo rrcluor@u,
3arorotsKn BarnqeB:urrrc! c npr rcHcH{eM 3T3. HecMorpt
Ha Hr-,rfiqre 3aqnfiroro rloKp vrj Ha noBepxHocrsx, He

I]rrn rrpFrqr{ c B.arqololx-f6r\Li tulawlarflr (! ocnc'BHoM

Ha repexolrHrrx yqacr(ax), ua6lrc1a:rocr yre,ruueurle
Ix€po:rorllroc]x roBcpxrocff. Tperrya ue na6:no4.r,rocr'

B nercri cepra axcneprevemoq 3arurolKlr c pa3rrepa,\M

260r,180 r i riurbqeB.arnrcb I oa:m,nov, or:a.u,no-pon6uvar

xoM, rs:sparHov K!x16pa-r c xo3QolnlrreHrcM rr,rrrxrar no
lepexora,\r coo'fBgf(i1!€HHo 2,1; 1,8; 1,5. A,luEa vqacBot
c niLpacrarcLlll^r oor,arr€M 6nr1]a 60, 106 u 160 Mv. y.racr

xo! c ncx'rrr'tr{iinr o6nor1,e\r fie 6nrno. B fi]].e4rsv nepe\oAq

Ha Kofi]ra{ aroroBo( Ha6no&urc! Hefialmre,$H(r nelxno,rl

Helrtle ft1jni6pou (ArxHa yvacrnos cocrar.rr:r"ra 10-12 I,]\r)
r:u5qoB:r+nDi xak c o6ra3xoii, 1: n 6$ Hea.

3rrorosr.ri norenn]bre 3TA u Ba[b4oli]HHrrc B Inr3mHHrrr

lclnn6pa\, rc+errol He rverr[ Ba,bqosxa sarorossx 6e:
noKp6r'r1{r npr4Berra k fiorB",reHt1ro ccrNr Memox{ Tperql'rH

r,ry6l1Hoii Ao 0,2 r,.v Ha 6orcllx{ roBepxnocrjry 3arorosoK

rle rcl{ffn:r4p11nqrti c r..rrtl,uoBolnsrar lrrrawlavlr, <rn&nlo
ro(:le !ar6r{orr.1,t B po;u6xlecxoM rcr{Lfpe, 3Kcneplveflrd
no(a3am{, 9To nporr?.rcHHocrn }ruacrl(a c HapacrBro|lr{}1

o6xarlreu re oxa:unaer cyltecrrer{Eoro Bnr4rHurr Ha

rnaclllllfi ocrb MeTalula B ya]3 :LHrlIfi ycrroBrr{i.

B ficcroii cepl,'l' sKfiep],rforroB, 3arorolKr c pa3r{e!o.\n{

2751750 r r B ri,ueBatrrxcr n *Unr6pari, uMero!4r-r 4rlruy
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ncpexo/rHnrx y{rcfr{ou 20 25 v:.\I, no cl1crcrre ots:u1o;rr6-
lila/{par c xo3Qox{irellrarfl srrrrx(tf llo nepclio4arl
'oo d.,"'B.p o tL. l.C t.76. IF... rb r.. -..np/ ,

,o . .q"n p,r'u-p!, .nhr,".y' -ro,i
ceprx om,rl oB rro.firo c,llc.rarh gnnro,rl ,rro Birtrn loERa 6oDee
I{pynHbrx 3afoloBorl I,i3 rrraHoH'ttt cn.rratsos, 3a clt€r
yre{ntleHfir rerlrrocolcpt&LHtril to c]rarjlre]]liro c saroroB
(arfitj lareroru[r u ilrlarlerp 50 60 \a1, Hc vrreHruae_f
cKrroHlroclr ri rpex!,trril\1.

B ce,l,xori cepnt llncnel ui\jenros, srrororel c prrJrre-
p:r\lri 265n150 ]1]r &[!qeEir{[cb ts (a]Ix6pN, lMerorx]rx
:'trriHy r rcpexorunrx yqacrriots 20-30 rn no cj.jcreMe orra"r

for6 por5 c {o34r4rq errrorr tsr,]rrnrkl' xo xepoiorarr
coornelcBelHo 1,6; 1,6.4 fi 1,.45. Ba,rrrtosHa :arororox
ratr Hit"racr B oBar bHoly, reprov pox5necnorr narru6pa_r,
3areil HaHrosa.rac! Ha 90" fi Ba,rhrteruacr u nepsor'
loM6r1.]ccnou lctm r6pc. noc"'xtn ror4'x\r nul,rtopoM 6r,r.r mopii
po\Jol{qec(ur Ir i*LLoronkil fiocrr€ n:lr,rlousj na;fi ouuc6 r 

ja

90' J1o|rsTl ! He\ Btu.lr,rLeBil,racr,.

.Jar oro}xu slrrrqoBar jHiie c r Jpr$reH€HricM 3Te, roo-Ie
1rm.)) 0 ]lcf€xola r^(,"ft cefqr rrer|r,x! rleulrH r".r16rnoii Ao
u,: rrrt Ha nepejrorHolr ]rraorc c uapacrarorurnr o6{.inlIcrr.

Pe:]\',6Ta1.Lt r4roBeJclltn rx 3hcreplr\rejllos norer]]rur4 Tro
Eo 4evjr Ea-,rnqoBriJl 3nrororroh Ha6jron:uocr, rlorrneHr{c
l-pem]Il r',rv6rnrori,ro 0,2 0,.i rrv, l,ra,raevr,rx ::a.,rrcrxori.
Jl or.qeocrr fir6",rrcr(:llcq lla roEeprHoc.rr 3aorotsoh,
n:1,Ir,qoraHHnl]i 6ca npurl€Heuxr:]'ft j.j,rn u Mcciax. rre

I rLJD\n r' 'J' t\ u , D,..t ,.ocsaol
roHl ai{Ta ( BaJbr(oEorut
j(ci:ic-r]]Dr p:roxrrnrnror4r.r\ Hant)rxcHlrr.i r ncdopMaqfir.

^pzoMe 
sroroi rp-"fiprn o6r,r.ruo

Hai lrolrnocr, rprj 3Ha!r r1,_ rlH1,rx h,r.{jx}rqleHr:L\ B ,kri,l
Ha ro€cpxuocrr{ Hopor( x |cpc\o.rLurjrx yqacr(oB c

Hapacmronira\r o6n€rucM rl pcxe Ha )nracrxan B:Lrrruyclron
32r1)Tots1fi C nocTof,Jrrinr O6)trr1Tlteri

tr1:lvenrje g4rm,xoi5 ameucmfi rcrmq)a.r\,,lr6r:rxomBo(
B 3ror cepxu orr6rJ.ots BsreBxrlo noul,xehue reyrrepaT\,,Drr
3alcnoBoti natioarr4xrcs B ftrtr4 noore ary{pn|l'|rrr 3acJ,rorfla,
Ha 20 30"C. I,by'rcHrre;ua4ravlbr 3anucr.j rerflcpaTrpn
x€!tr{ rrorcl3sDaer, lTo B teplro,]I rpcrfeH4 (orIE o.r(?nrBaercjl
3acr'rofl(a n 6epcrcr 3arororna n: l]evl, ua5,rrolaercr
noHr'trircHfie rerfreparvprrt rerlr rrjra cHo a 30"c.
BHpatsH EaHre r€Mnepar.ypH ne.rn lloc,lc orJyc(aH]re
sacnoHnx Uxrcr 10 15 rxm]'r. T$rrepaT?a raroronok
rlmrc B:un qoBFr r rp€fi€v n€]le{ojc (fiHol&1]Iq_re lro]rcrc)
H:D{o4ircr Ha Hhxrrer,f tpcAerle rpaxmtrr rerrlepaTrrDHoro
,r{rcpBarra fiouotllsx re\Dcpal,p j!l_q c,DDi cfl"laBos ! crfin
c rcM, q'fo fiponcnoArlr ocr raHlre 3arororl{]l3a cger
rclrrroolla!'ur aTrfocQepynorpcMr xepeHoca:aj:oTosKff
oT neq I{ a:Lruiqa,\ fiorrcLqeHrc saroTotsrJf B utctl]fii-ll)Hl,rc
roreullfir rltr1:ffra sall}mB]{n (: xoBepr r.)(T5ro Jla_ItrloBoll}srr
rrra\fia\n{ } lpoqecce reqnpjua4nr. Ha3BaHfir,rc rpn.x4lrlr
cJrqecrHeHHo rxr4rro-| Ha fiornrtcHfie !c!,rR x.rpclllnH Ha
noBcprcrocTJ4 sru1rroBon, orcrctLa HanparrrBaer, Blrnot o
srcoxo4rvocrrr co3;raHm HaQeEarcll,noJ o o6optaoE nrJ'
orelEnlrrlrox Rorcl?lrorljllj lirrolx)e mtrrro1l'.]o 6$ Brrll:lnnrf,
no orlHor'r 3arcroBlie, rrpeft rrcTBl,r lxo*ltelllrIo xor]olHoro
no3lyna I iianepy ncqr llprl orXprirx sacrroHku. 9ro
fio3B.rrrrr]ro 6rl He mrrcHrq rerfi.1 B ,,taur 3iToroBorr ru xer{rj
Mar.ci1Mtulbro coxpaHrrr! rel1ltcfar\,?y saroroBo( 11 rreJIl{
l(arrlru ecpr{rt€J'l +anr{r.r rc|epRana xo!o{$rx rcrmepaqp
r! rrr{i.rtrr o6pajJo{ ncnortr€oBarL lErr,n; } Frcpn^Jr RoBolx-nj,\
reMrepa$ B 110 150'C,r"!jr ocyqecrBjienj'r lcldper
nart (r ru-rec) nepexoarori B:lnqot;tri j.i n rrJarcnn uaircc.r
DeH r[,Di rrra\moHr]l rbDt nonoBoR

3a o5pa:er r co:larr ar ne,mr tur Harpe3a 3ar oroBo( r13

rrlirHoB6u cn-rriLrcB \fotKHo B3rfl, o50py oralnre orffc:utrroe
ts pa6ore [4]. p|c.1. noropoc or]eqltr]o 66r nocr:iBrcBHbrr
rpcSoaarrnr
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IIe o6opyr'IoBaEacneqrarsnoiiiMexrxrlaupoBzxnoii

Ieepuo, o6ecneqrszuoueii BHAaqy HaryerlIx rlrytiHllx
3arDroBo( fi Bbr:.IBr'LqGoii HarfioErori sTaxepKoii, no3Bo"tflo

trleu ca\mqporBBojbHo nar{ar6EaTbcrr 3aroroBxjrvJ{ I{ pepn
ne.{x. graxepka pacc.rmaxa Ha pa3os6rii Ha4)eB {aprrfi
3arorono( oflpeaerIc]nioro pa3Mepa glaMerpoM Io 80 rar u

AnxHoIi Io 400 MM. 3ar!)y3ra 3raxepErr 3arorolKa r
npolr*o4rrcx ane pa6ove.rc ryofipancrBa BsoA ar:xeprur
B pa6o.ree npocll[rEclEo fle.fi ]r ee B6rBoA ne{a]xx'I,lposfibr

llocrie sBota 3ra".fiep(lr 8 c:;aroroaxaror 6 r pa6ovee

rpocTpaHcTro 3rel{Ipofieqn, ABepb y o'Iycl(aeTcli rH}{3 u
cBor,rv pe6trDM B:(o4n B n€con necolrom3a1so!a2 Har€'r{ro

t{J.!''I}rlv, pa6o | . rpo(nry.rBo. .rcrp .rF B^or Hrp)r,Gro I

r n o.4 -DL. TTp o ),(JH'/rtsFpxs-chra^ ,!ii op.L
Bor,lpiicrB\Fl ,ra }.lop ir ir{dph, /. drhhc'IpjloLE1;.rL oii
rpeHrrjr 3aloro3r$r 6 Ha HaupaRrnonlx{ 3T.rxcpIcr 72, flpx
.troll -,iJ oroBrll ro""r uror cro6o4 ncp"r .rr^
rj{xecrx cr{:rrbrBaroTcr B llo,iocrb pepfi 9, rAe iaqepxr,t
uarorcr Ox(caropolr l. @x(carop J lnaeer losMo)nHocrs
nepeMeqarncq ! rere lBepu BxHroM I Ha rpe6yeMsrii

,4raverp sarcrolrcr. IIo Aocuxeuuu rpe6yeuoii romcpa-
rlrpbr HarpeBa 3aroroBox a"rTr tx BbI;Ia9n !fir'ftrqaerct
Jj.h"TorBufjrF -b rpls4o oro !r\r.. JVJ /r. ^o op ui c

[oMoIrFIo qerElot xepe&r oqutecTnnjrer notr6er{ atsepx c

o]lHoBpclreHHb]li )roAleiuolv Earorot]{lr. flocJ-relyL:rnlaj'l

3aIoT oB(a orxr{Maercr 3aIlr(]ii creH(oii Auepr 9 uh}Tp6
pa6ogero flpocryaHcrBa aneRrpofietn4; B m ](e ca\roe Bpa\rr

l|Irtrcarop J ocrae-rcr fienoaBnrxnbrM; r ren roAbeMe
3 rlrouKz6 BMccre c ABeprro 9 ua orpere.:renqm nnmrl',
@m{camp J yr::rr'acacrcr u He nperautsyer ffprMerq&trno
3ar.oroB(Ir 6 B HaK{oHroii rrorrocin lluepr.

IlprBoEroii rrexaHll3M 7, oq,qecrBrqer no{ljev ;pepn
Ira Bbrcory, Ip[ Koropoa ee rl:u!1ortrla,'I norcfib coRr4enBercs

c H:rmroHH6rnr{ rrorrocrjr\rrr ]],'Imli Z u Hanp:nrmorqci 5 B

riror MoMeHr 3:noroE(a cBo6oAHo cKa,r,Baelcn lr nofialacr
B [pueMHoe yclToiicrBo 77. flocre onvckarur ]ltsepx B

lltDrc{cr llo]rro]{(etl Ie 11:]a,vnKrHr{ ee c ne.().n 6n{ 3aT90poM 1
neu, arrlr pa6omr ycrpoficrBa noBropj{ercr.

Sxexrpra.{ecxar cxeMa BKr'rrotteHi{jr r,t R6lK.rrcqer,{t
r.e\rnr \E BoLfrql -1m u3 ir.r{{'l1) D-_],,lnB-rr n . | o,tK oqon

qrorparmoii pa6mu l(rro xovnrcxca.

[lq neperaqr 3nfinoBra{ or rrellt na ]roror{ salp\,:rornrom

ycryoricrBanperyclu?eHrpoMexyro.H, lrroro( cnJnE

77 c raMeEqlounlcr HararcHoM,

Kr\ic-au o. pcly,.bna,np ,8.4, rurba,i.crF ^Blff|
no Bar'I61IOB(e 3?IIOTO!O( It3 TitlaHosnfi Cm]:nOB nor(a3aft!
qro Ars rIT:xorllx crnalo! BT22, OT4 n BT3 1 MoxHo

nphueHqrrr MHolopyqscByrc najrhrtouKy (4 5 u 6oree
ep'rodoB) D '1,..o 

ioB {r, J:rr0 -Ho |c o'u.or,rre-^oii
ruanl co6"'no4ellu pcxtlr-rm HarpeBa lr copaHerrrr rcrfla
ranrqosxn 22-27 ceryflA c vcivenru ur,]llaun:arcrorxu
m nelllr, (r]'uec1Errc]n4s B:urbrtoBKl.r 3aroroBoH ! vc"'roBtrfir,

npu6m*entr., no rerarepaqpHor4' @aKropy n r3orepiflr

Dei Bbrfio-rHeHfir yKa3axHrDi Bnr e ycroBUii, Mo]{Ho

percrrcrqoaalb npotsea*flre B:ubIoBktt 32lorotso( ri3 cIrlta!.l
BT3 1 B rplr lepcxo4a c o,poro narpem, c o6xeme,rsr*nr

flpnMeHefireM 3T3, Koropaj1 cylqecrreHEo nolbr ]aer
lracTr.FrHocl r Tlfrafi oBELrr cmraBoB, 3a cqeT lateHltlleHx{
rellnooTlaqr, lpedoxparrser ]rr or HacH leHrrr nolep]i
Hoc.rHofo ciot rir3:,\ar aTvff{Fp'I -

B6Bo&r
llpoBeAelfirsle txclepLveuru u ocBoerrre rermo-ronrlr

rlITaMIIoBKl,lnol<otsoRir3 TxT:LHoBbD{ c]rjraBoB no3Bor']rljttl

mroBF.TI: allaL,B l, ._e E ft cJp 0/rctTLre BbIBo-r.:

1. nptI BaD:brIoB(e :*roroBor. I pov6r*recrcx I rca,{par-

r6xrfftr]6paxm6[o4ren:J{3HarjIITe"r]}I]anHe!€nHoMepHocr:5

pacnpe{ereHr.rs reMnepa, ypu xo ce'rcHnro 3aroroBRu.

Merar,r B v lax ne ycneBaer pa3orpcr6cs Bc".ieAcrEne

flocr]rrureHrrs rerrJloTrr u3 tsHyTpeHHtr cloeB 3armoB(I!
niacrlnrHocrb ero cHrrr{aercr tr pacrer corlporm tretsre

AeQopMalull. 3ro Balrer K roMy, r{ro ocrlrBrrne cror4

AeiopMxpj'1orcr 3Ha.rrre"ibHo Melrb e, qeM {em}anhnbre
3oHbr 3arororr.r! BraBr'rrrmrrlrc4 o6pa:ya lragpnau n

l.r-nr}+t Kporr. qorc.o\r1r}r\ap 0$07 no0ep\r(}'n |l,ri cro;.
r4Mes ]IoB lre]JHjrro TB€plocrb, BlE rBa€.r HepaBHoMepHoe

r'r3n1xEBarffe n rn6p()r, cHrffiacr (o3+Q]'fl&e}Ir rpe..nrq n
y(y4[r.1cr ycjloBr'Ls 3a-\IraTa-

2. Tr4ralroBbre cnrTaxbr cls,lounr,r x o6paaomarm ra.:o-

HacblqeHrom :r,EQrpoBal{roro c"ror npu mrpeleAoBbrcotsoi

reltneparyp r HanrnaHxro Hr pa6oerii xHcrpyMe} .

To:rnluna c"ror :an]rcr,rT or npoAo-[x$,nen6]rocfll fi at]eBa,
Fls'FlnT\ Drrr x \3 8&c.ro o.^"rnnJ i.oF Fu.py/rjrr Fn

ar.vocQqlq a rar.r.e or lrapml rrrraloBoro cnr'raBa.

3. IIpJ 6om,rLux orHottrc,.nr.er oceii onmnu r.r pordu
qefla{r lnux6po! (d - 3,4 u 6uee) ua6moaaerca no.mnerue

I{op4ar ra 6oromx nolepxHocDDi Bdbuye,voii 3aroroerar

ri Fl, 8irbroEh /DrBIo pq/rcr r.or r"ll"\ , r-L\ o6p-r) !r. r
3a(ar6! paccroeHyr Ir rptri.ie {eoeK6r-

4. B npoqecce le4rop;uaq
cmr.:BoB firtrr 6p|] Bainrtor

nepaurouepuo. Har6orrllrree x3Hau{BaHrre oB:rrsabrx

KaJl16poB, Ha6nrcAae-rcs r cpeJlHeii qacrr.L a ry)T,EIr Ha

xuHun, rotixfi (oropot pacoor'roxeHr,r Ha anaroHarrx,
rraK.jloHcHHr,II x Beprnl{aru fiort yrrroM 40 50. 3ro
o5r,acrue:rcr crperraerueM o&Ln6Hoji r u potrr6r.rec(oii

3aroroBox K cxpytrnBaHr,Irc npl,r Ra,'rh{oB(e B xpynr'rro}r

tcrur6pa tr4; ' :a nomurcruon rtepAi)cflr no,,tcfiirarrrx ],r,roB
poM6fi.{eclirr 3arcromx [ 6oKoBnnr \,ToHenHr,rx y]acrxoB

oRarrnHrxsaromaoqtrnKc1 faEHor,rjnarfl{raroTc€KB4qlEr

mre r'r prdrl.ranlrc raulopbr BSmBn seprr Tibtla.rutclndpa.

5. Pey;rlrarsl nporc4er**x rKcrrepr {erflDB nora*aut,
rlTo Bo tspcMrr B:rn64oBxn 3a[orcto( ]l3 TllTarlolorc c[rana
BT3-1 IraarroA:ro.n nrxlreHxe rra l'Dl rroBep:crocrJ.r p€rrEjrr
rq'6lnroii 0,2-0,4 :\L\1, yaa,lrercoi :awrcrnoii. ?ror'n-.gen"r
Ha6fioA:Lncr Ha norepxnocrx :.tmonor; ram,{oaawn rx 6e:
o6!ur3n{ n iu B Mecra--{, r4c napyreua o6va:rcL srcr",nrc, a

raxrKe D Mecrax acticr!fis HanprxeHr'rri pacrr,xeHur Ha

fioBepxlrocrrr! clo6o4sx or KomaKTa c lirlrqolouulNm
.lIITaIInaMfi, T.e- n MeCTaX ler4cTll,rj1 pacTqrnBalorqrr

HarprL.rcH,fl1 r ne4roprnari|
6. Ilpop,e&HnHe?Kcflepriverm{r1o3Bo,rtrLnu onpele&fib

rloltrrre}lI,ieKoBo'{roi:irermeldJpri3armomfi, Ha\o&fl@rct
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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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AHa a4itl

,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 ,/


