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l43ronieqbl nplluqfiIrtl l{oMnJrerclIoro [oaxoaa r< peruetlato Marepl4luroncAqec4ux, Texr]oJrorrrlrec,
1{I4X' rcol{cl'pylrropcKl4x I,I Menl,r}io-6rloJ10fr1qeci-il4x. i]po6reM np!t fipoe&,!!{poBaIlI,!r4, rrpotzSBoacrBe u
IIpIrMerrefiIIrl 14Ml]ir€lataroo, llogpo6no paccMorpeir6r Mareptl&roBeAqec!c14e acnen,ur alt6opa rreta.nla-
r{ecKtrx Marepr,raJloB aJT.f ol{Aonpore30B TaS06eApellI]oro cycraaa. rloxaeanll I]pe!.rMyrrlecrBa fr4Taso-
BEI)I crrJlaltoB AJrg rrsroaoBJresu.E orBercrleEEErx ygJ1oB arrAonporeaoB rlo xuMLrrec&IlM, 6qororg.recK4M
ll MexaHl4qeclir4M cBoiicrBaM. IIpr,rBeAeHlI IrpllMep6t r.rcrrojrEooBaHtifl I{oBbIx fexlroror'lri l,I3roroBre-
fill.s !I o6pa6orrdl-r KoMrroHeFaoa glrAolrporeaoB ltg rrr?aHoBlrx crrJraBoB AJr.a KapAr4qarLEoro uoBlltlle-
!l{'1 IIx aSaococtofl{ocTrz ! IIap&* Tperlar] c ileMeTaIJrlrqec&r,rMl4 MsTepga,'raMfi r, cotrpoTaBJreHr{.a yeTa-
Jroctil. O6ocuolirr sbt6op orerrecrBerrusrx rzralroBlrx crrJraBoa AJTB uMnJran.r,arol, B {acrqoc1lt clrraBa
8T20, naE nepc[erirr.tBsoii orrErepHarr4Blt cllraBy Ti-6.4.I-4V r4 ApyMM oapy6encur,tv cnloaav.

Bonpoc o6 orrrr4MaJrrJHoM ou6ope meraa,rra-
qecft xx MaTepl,laJIoB AJt,g USXOTOB,'IeHIZ.fl IdOMIIO_

I{eIITOB fiMfiJllaETa'roB, B qacTHocTu SHAOrIpO.Ie_
3OB, AO HaCTOslqefO BpeMelra ocTaeTc,fl oTl{pbr-
T6rM 1r BblSbrBaef nplrHqr4nlzaJlbllble AracHyccll],r
ftaH cpeAlr MeArrqr4rrcKr4x pa6orH RoB, Tax cpe,
Afi pagpa6orr{r.rxoB (TexHoJropoB, xrarepuaJroBe-
,qoB, Iconcrpyrcropoa) a npouaao4r.rreneri,

Ilpnvarla, fi o HarneMy MHerrrrro, saxJ'rroqaer-
cfi B oTcyTcTBl,Iu KoMnJrencHoro rIoAXoAa K rrpo-
6.neue n116opa Marepaara, locratouno tacrtr
cJlyqapl, ftorAa IJo OAI{OMy I{JII{ }IeCKOIbKI4M
cBoricrBaM, neo6xogramnlr AJr.fi Koufiperuoro
lrMrrJranTara, narcori-nu6o paccMarpuBaeMLlr; Ma-
TepIIar'I ycTyIIaeT <(ItoHItypeHTaM,>, 14 oT ero nprr-
MeHeHr4.fi OTfi aSbIBaIO'rC JI, HeCMOl,p.A rJa SHar{H -

TeJrbHbTe [per,rMyll{ecTBa no .4pyruM KaqeclBaM.
Cparirenlre BaJrrHoc1.r4 AJ.rfi pesyJ'rbrara oTre-

paIIr4I,I CaMI,IX gTr.tx jcar{ecTB, orrpeAeJlgeMblx B

ocnouHoM Ofi3lrlco,xrrMr.rvecnofi npnpo4ofi lta-
Tepnara (Halpr4Mep, rtoppoar,roHxor? croilnocnr,
rorrcr4qHocTrr, MoAyrfi ynpyrocTr4 H Ap.), IIo-B].r-
ArlMoMy, BcerAa 6yAer Ar.rcKvccrloHHbrM MoMeH-
ToM. OqeHfta }Ite pfiAa cnoficrn marepua,na trm-
TIJIaIITATa, OnpeAeJLEeMbIX I SI{aqHTeJ'IbIloIi Mepe
TexHoJror.lrelz ero I,latoToBjreHtr fi I,I ItoHcTpyltqH-
efi (uanpalrep, nasococrofi Kocrrr, corrporriBJre-
Hrrfl ycraJrocru n 4p.), lroryr r4 Aor'Ilr{Hbr rrocro-

.flHHO noppefiT poBaTr,cfl c yrteToM BoSMotfiHo-
crel:i EoBbrx texnoaorlrit o6pa6ofitlr Marepaa-
JIOB.

B urore alr6op marepuaJron aMfiJtarrraroB
He MoJ{er ocyrqecrBlr,fiTr,c.fi onrI4MarLHbrM o6-
pa8oM BHe KoMrrJreKcHoro noAXoAa K npo6,1e-
MaM MaTepI4aJlOBe,qeHI,Is, rIpoeHTI4poBaHllg IcoH-
cTpyltquu, Texr{oJroII4H fipor4sBoAcTBa fi [prrMe-
HeHafi 6eB yqeTa 3KoHoMr,rqecHux t4 coru-
aJrbIrblx acfi eI{ToB IIpoH3B o.qcTBa 14 peaJr].r3aqllll
npoAyftqHr{.

Pesy.nl!]arolt uMerrHo ral{oro KoMEJrerccHo-
ro IroAxoAa fi BJlr{erc.fl cr4creMa 6r4o,roruqecKr4
]4 MEXAHIIqCCKfi COBMECTI,IMbTX HMIIJIAHTATOB
(BMCI4), paapa6oraaxaa B Hnrfteuepxo-MeArl-
qr{Ecl{oM qenrpe <MATII-Me4rex>.

Clrcrer,ra FMCI{ - ero HoBa,fl r4.4eoJ'rorzqec-
fi afi ItoHrlenqr{s, nosBoirflrollla.E l1poeHTr.rpoBaTr,,
[porraBoAr{Tb r,r flprrMer].Eub 6uo :noruqectt:c u
MEXAH!TqECI{]4 COBMCCT]IMbIE I]MNJTAIITATbI 14 OC-

lroBarrHag Ha correrarlllu rtprrHI{r4[oB 6r.10rox[-
qecft ot? cosx,IecruMocTl,I r4MIJJTarrTa[a 14 aAeft BaT-
HOCTII etO MeXaHliqecHOI]o IIoBeAel{I,Ifi IIOBe,{e-
Hrrro 3AopoBoro qe,'roBeqecftoro oprar{a, AJJ.fi npo_
Te3r,IpoBaHafi lrrr4 yKpenrellufi ft oroporo JIpeA-
I{aoHar{eu ganelrrZ r,rMrrJralrrar. CNcrelra EMC?I
npeAycMaTplrBaeT prrA B3arzMocBssar{r{brx npaH_
qrarroB, B qr4c,re Ko.rop6rx: Mi6op Marepr,raJla;
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Tzrany u crrJraBaM rla exo ocr{ore rcopposu-
ouuyro crofirocrr flprrAaror o6paayrorqaeca :ra
rroBepxuocrr or{crrAbr, Ilpnveru rraccrrBaqlra
noBepxHocTlz JrerKo trpoucxoALlT nplz IcoMEaT-
xofi remneparype B EopMaJrBHbrx ll rqeJroqubrx
cpegax. floc.ne r4MrrJralrraqlrn Merarrurrec$ue
Koxsrpyrtqur,r Haxoggrcfi n arpeccunuofi 6rao-
.norrrrrec&ofi cpeAe, Koropafi xapar(Tepusyercg
IIpIICyTCTBEeM I{OIiOB XJIOpa I,I IIpOTeT,IHOB BO

suercreroqnoft ,nr4Ar{ocrr,r. Be;uavrzna pH rarcofi
cpeA6r oqenr{Baercc na:t 7,4 [7].

ICoppoauor:nyro crofixocu MeraJrJroB r,r crrJra-
BoB rIHOrAa OqeHrdBalor, cpaBrrLrBag cTal{lloHap-
nrrfi norellqlra.r (U",) x norenqlran npo6oa
(Urp), nfu ftoropoM rlo,raocrbro repfierca rrac-

' cr4BHOcr6 noBepxHocrnoro cloa (ra6x,.1). .{na
uepxaaeroulefi cra.nra o6a rroreuqr{alla o.Errtra-
rconlr (U., : U"p), uro cnr{AereJrbcrByer o crcJror{-
Irocrrr rc rrrrrruuronofi roppoeult. Hanprzmep, na
y,qaJlel{rrbrx r43 oplaHr,raMa uJracTr,rEax Ha rre-
p*ranerorqefi cra;rrr, r{cnonbsyeMlrx fipx neqe-
Hr.Ig [epeJroMoB, n 90o/o cnyuaea o6napy*crzea-
erc,fi r.rnTencrzBnoe nnrrr.rnroo6paeonanae [8].

Ta6tLvqa I
Srraqerr4s cratryro{apxoro norerqna.ra (U".) rl

noren4lana rrpo6o{ (IIno) A.n* ocnoumrx
uM:nnaurrrpyeM6tx MeraJtJroB fi ctrraaoE (IrII 7,4) [91

Mareprzaa Uno,B

fto6atbroBr,rx crrJraBoB rrJroruocrB lcoppoar,rog-
HOrO TOKa JreJ{CItr B IIpeAeJIAX HeCICOJlbIfl{X HA/
/cttt2.Llnrlttu cJroBaMrr, B ycnoBrrsx Korrrarira c
6aonorr.rqecxralrrl Tr(anfiMrl orr! MareprraJrbr
MOICHO pACCMaTpr.rBArb, Kart rCOppOar,rOnrO-CtOfi -

nr,re 6uorrrarepua.trbr, ecJra Her rcarcrzx-;rra6o gpy-
rr4x lqorroJrnuTeJlbubrx BosAeftcrBlrft fia fioBep-
XHOCTb I{MIIJIAIITATA.

Ograro mrcora.E r(oppogr,ronl{ag crofinocxlb

- neo6xo4ulaoe, tIo He,qocrarorrsoe ycronue
6ltocogrvrecruMocrpr Marepr,raJla. Bai*iur,rmn xa-
parcTepl,rcrr.rx aI{tT sa Jrfi rorcfi iaxr$e roncz.r-
HocTb lrpoAyr(ToB KopposHrr rd r.rx rroABr,IncEocT6
B oprarrrasMe qeJJoBefta. B nepxcarerorqr,rx cra-
lgx ra rco6a.nrroBbrx cntaBax coAepx{fiTsfi Aoc-
Taroqro 6o.nlutoe lcoJruqecrBo (gecarxn npo-
qenron) ranr.rx gJreMeHToB, KaK Co n Ni. He css-
aanlrbre B cra6gllnrle orccraAbr aroMEI Co ia Ni
JrelKo r4oEr,r3r,rpyroTc,fi u pacfipocTpaH.fiIoTcs B

6rao.nornqecrofi cpe4e. Ero rre roJrbtco EprrBo-
Ar,rT K rroBBllreHtrro rcoEI{ellrpaqldl{ t4 orroB Me-
ra-lr.nog s6rlzst4 rrMrrJlagTara. Ho oqeHb qacro
sBJr.aeraa npuuranofi HapyrrreHl,rg ur.{Tarrag r}ca-
nerT Ra rpaulrqe paBAeJJa c I,IMnJlaHTaroM fi, Kax
cne,qcral{e, Bbr3BIBaer ero nec.ra6u.ntnocrr, a
TaKJxe coflpoBornAaercs Mvrpardrieft r,roson lre-
TaJrJroB no ncelry oprarruarvry [9].

Tgrau rt ero crrJralbr MaJro rroHr{Bllpyrorc.s
s 6fioaoruqecrr4x cpeAax, a trpoAynrbr lcoppo-
Br,rll Herorccfi .lnbr, IIo garltoqegr,rro MeJriAyr{a-
po,quofi xorrr.rccfipr OOH rr4ran r,r ero cnnag Ti-
6A1-4V erqe a 1986 r. 6rr.nn npuauausr Eeron-
cutrrrbrME [4]. Cn:rar Ti-6A1-4V noo6[qe gB.ns-

eTc,E ocI{oBIIbIM crrJraBoM, I{a ocHoBe. rcoToporo
paaJruqltbre cpzpmu coagaror MarepuaJrLr,qJrff
HSIOTOBJIeI{I4fi CT,IJIOBbIX KOMIIOHeITTOB SHAOIIpO-
reaon. O4nano B r{ercoropbrx r{ccJreAoBa}rfigx

t11-13] coo6u;a,nocr o BooMonruocrs Haxorr-
JIeHIIS IIOHOB BAHA.qU.ff B Tl{alrfiX OprArrOB qe-
JIOBeKa, SHAqI{IeIEHO OT,qaIeSII6IX OT I{MIIJIaH-
rara. lI xors rparcrtr o6napy,l*tenr4g rroBbrmelr-
HOIO COAeptftAEIIs ITOHOB Bar{aAI{f B Opta.Hr.Is-
me .nro4efi, KoropbrM 6srn r.run,rranrirpoBaH are-
MeHT Hs curasa Ti-6Al-4V, ue rzlre.nlr cucrel,r-
Foro xaparcrepa, a caMo fipeBbrrrregne 6ruo ue-
sIraqrrTeJIbItLIM IIO CpaBHeHI,rm C AOrryCTrZMbIM,
Bo Muoxrax crpauax n 80-e ro4tr uporrrJroro Befta
Befiacb IrccleAoBaEI.Ig c qeJrEIo aal\deltbl BaEa-

Afis MeHee ToKcr.rr{HLrMra ner[pybrq].rMu aJJe-
MerITaMrr [11], Tan, rro.EBr.r,rr{cb cnJrasrr Ti-6A]-
7Nb n IUnefiqapzx [12], Ti-5A1-2,5Fe n lepma-
nr4ra [13]. B xacroarlee BpeMs rrapJlAy co crrJra-
soM Ti-6Al-4V oun Bxecerrbr E Mer*iAynapoA-
nrrr? cran4apr [6], orrpe.qensrcqzfi xpyr cn.ra-

Crarb 316L

Cuhaaw Co-Cr-Mo

Ti

Cuna3 Ti-6A1-4V

0,30--0,50

0,50

0,37

0,28

0,40*0,48

0,87
:

9,00

.{ne rco6a;:lronrrx crrJraBoB rra ocnoBe cr{c-
relmr Co-Cr-Mo crarlr4 orraprrbrft [orenqr4ar
Hl.rr$e rrorerrqr,ra.na npo6oa, T.e, pacpyrtrenae
oxcr.r4nofi rrJrennrr MaJoBepograo, xor,a r.{ Bos-
Morrtrro B rrercoroplrx cJryqagx . ,{na rr,rrana ra

Eafi6oree mllpo$o HcrroJr63yeMoro TuTartoBoro
cnrasa Ti-6Al-4V norenqaan npo6or npellr-
Itraer crarluoxapnbrfi B AecsrKr.r paa (ra6t. 1),
T.e. SATIAC HaAeJ{C}JOCTI{ TI.{TAHOBETX CIIJIaSOB nO
roppoenoauofi crofirocra gltaqnrerbHo Bbrfire.
velt y cta;reft rr Ro6a,rbronbrx crIJraBoB,

B 6lro"rorr.r.recxoft cpe4e, o toropoft ltare-
pI,IaJI EAXOAI,ITC.E IIOCJTe I4MIIJIaHTaUI,II, HI,IEOI-
Aa lre coa.4aroTcs ycJroBr4g, fipl,I noTop],rx,qoc-
Tlrraerc.a Uoo. E;renrpoxr,rMraqecxrte JisMeperrr4s
in uiuo, \e. B JtrrrBoM oprar{r4ame, nonaaa.nrr [10],
rITo A,'rs HepJfiaBelolqHx crarefi, Tr.rraHoBbrx 14
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T@6nw4a 2

Mexanfqec$fe cBoiicrBa' 6rronorrlqec$rlx rrasofi n Ma?epuaror uM[raararoB, rrpr'rMor{geMbrx B

oprouerulr [6, 17, 18]

Marepaa.n 6-r , MrIa

Koprt-rxa.nruaa rcocrr

Cnogttt ooga.g roctg

Kocruufi rlevenr

Ti-cfi r6BBr (Ae&oplaapoaalrl*re)

Co-c[na3hr (Aea]opldr.rpoBagEBre 14 JEarrIe)

Pa"BrI'qIIlIe Mapt{r{ 1lep}I{ase}oqefi craJu4

16-20

0,4-1,0

2-3
100-110

200-230

200

115-130 a) o-r : oD B opraxuBMe
6) 20-25 MeprBar KocTr

a) o-1 : oE B opaallrrsMe
6) 3-6 Mepa3a.a Rocrb

50-60

800-1100

670-1600

485-1060

8-10

400-560

200-550

250-4L6

* E - uogynr yupyro_crtr; o! - BpeMeEEoe corporr,.rlJreutre (trplr pacrfilrienrzu); o-r - rrpeAen
B6lHocJr!{aocrlz Ha 6ase 10r urzxJloE,

Tamwr o6paeorrt, cuoco6nocrb r( caMorraccr4-
Baqrir,r TI,I,raHa I,1 ero crulaBoB B ol.rororfiqecEfix
cpeAax, cAeJlaBrllag r4x oAHr{Mr.r r4a caMblx nep-
c[elcTliBfr6rx AJI,E AMIIJIaHTaqfiII, Ee IZCI{JIIO-
qaeT cepbeal{brx npo6JIeM lIplt I4x IlpI4MeIreHI4I,I
B ItOIICTpyrCqfi€X, pa6OTaIOrqJ4X B yCJrOBr4,rrX Tpe-
Hr,rs I4 0peTTarrr-rcopposr{I4. Otveqe:rnrrx ue-
rTpr.lfiTrrocrerz MorflHo I,r36erfiaTb, Bo-rrepBr,rx, ecJtr4

r{crroJrLaoBaTb rI4TarIoBBIe cllJraBbr B l{oEcTpy}t-
qlIax, gJIeMeIIrbI rcoTopblx rle r4MeIoT SHarII4TeJIb-
Ilbrx trepeMelqeH rl oAnH oTEocr4TeJllHo ,qpyno-
ro IIJITI OTIIOCI,ITeJIbI{O KOCTIibIX CTpyKTyp, a BO-

BTOpbIX, eCJII4 COBAaBaTL Ea 6aBe fItTaI{OBbIX
CIIJIABOB IIOB6Ie MATepnaJlbr, IIOBepXHOCTI{A.fi
cTpyriTypa fi oropbrx o6ecneqrzBaeT Bbrcorcr4e ar{-
?I4OpOBI4OItHbre It aErI4KOppOSrrOIrEbre CBOIICTBa.

flocregnee ,qocraroquo rrpocro perrraercff rrpu-
MeHeHIIeM sOBpeMeFHbIX reXHOnOrUri Olt CVIAI' -
porarrn,n [19] ra.nn aaorrzponaurzel [20] .

Ha rlurype roftacanlr rroJrspr{Gaqraonrrbre
I{pnBbIe o6pa3qoB Ir3 TrrTaIIoB6IX crIJraBoB co
cneqrzaJlbHofi fpa,4r4er{rHori rrurcpocrpyrcrypori,
rroJryqel.rHoft IIo opufrzHaJlbHol? TexHoIoIz]4
raoHHoro asoTl4poBallu,g, Itarc sra4:ro ,43 olccfie-
pI,IMeETaJrbrIbTX peayJlBTaToB, coaAaHI4e oueqlr-
aJrBHoft rloBepxHocTHofi Mr,rrcpocTpyBTypEl cy-
rrIecTBeHHo yBeJrl4rrrrBaer a1lTr4fi opposnoHsyro
cnoco6HocTb noBepxEocTr4, AelIaE ee upa$Tl,rqec-
IcI4 I4IIepTHofi B Sr4oJIorIIqecH}{X cpeAAx. Hap,s-

r Cvorpn rarure crarbro A.A. ?I[6rzsa, C.fi. Be4oc!e-
sa, C.B. CItropqoBof ra Ap. scapyrcrypsbte aclleKElr lrol.-
EOIO ABOTtTpOEaEz.f T,ITaf,rOBlIX CTIJTaBOBI rrACTOsrqeIO
EOMepa.

rqy c aTIzM peSlco IIoBbIIuaeTcs opoSnoHHag yc-
TofiqfiBocrb rroBepxHocrr,r o6paoqoB tra rrtraHo-
Bblx cIrJIaBoB, r{To rroBBoJrfier r4s6etfiarb pagBr4-

Tr4"E opeTTHIIr-HOppo3r.rl4 KOMIIOHeHTOB 3H.4OfI-
poTeSoB rrpfi ux pa6oTe B fiapax TpeHrr,fi c
CBMIIE (ra6;1. 3) raara rcocrnrrm qeMenroM2 U6,
1el.

c 6uonon4rrecnofi cosMect}lMocTbro
MaTep rtMrrJraHtaTa ron}fieH o6ecneqnna$
u
II

Mexal{r4qecft vro coBMecTrrMocrb,
ooblqHo .4ocfiIFaeTcg ItoIIcTpyIcTItB-

HbrMll OCTfiMI,f }IMTI,]IABTATOB ]-i NPI4 ME-

HEHI4EM lrafepr4aJroB c MoAyJreM ynpyrocTr4,
Marccr4rlrqrr,Ho 6nraarcram K rvro,4yJrro lmpyrocfn
riocTHbrl cTpyrmyp r{ KocTHoro qeMeHTa. o.q-
EaI{O I4SFeCTIIO, qro C yMeHbrleHI4eM MO,qyJL{
yflpytocTr4 IroI{r4JI{aFrc,g rr [poqHocTHble xapafi-
TepricTl;r{tl-I MaTepr4aJloE, B toM r{r4cIe z ycTa-
JrocTHas npoqHocTb, Iloaronry AJrs lrMnrarrTa-
TOB, pa6OTarOIqUX B yCJIOBI4,frX SHaIiOnepeMeH-
Hbrx HarpyaoR, ycrarocfiras rlpoqfiocTb ,4or$r-
rra 6brrb Aocraro'IEo BbrcoRofi, qro6bl o6ecfie-
qr{Tb 6eqoT$asHyrc pa6oTy r4MnJrarrTara B re-
r{eHve AJIHTeJTBITO|O BpeMer{}I (rZrror4a e re.re-
r{r.re Aec+TlioB reT). 3ro o6cTosrerbcrBo Heo6-
xograMo ytrr,rrbrBarb fipra Bsr6ope Mareprzara
MI{NJIAHTATA. TEM 6OJIEE qTO B OTI!'qI4E OT MA.
repr4aJroP r4MnJrarrTaToB or.roJlorr4qecHlle TKaHII
r4MeroT cPoft cTBo BoccrarraBJrr.rBaTL cBoro crpyK-
Typy E rlPoqecce $cfi3He,4efiTeJrbrrocTrr, rrogToMy
r4x rrpeAqJr Br,rHocJrl,rBocTr.r uplr6Jrasr{TeJr6Ho pa-
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Mexagrfireqflre cBofi crla rqralorrrx crraBoB

Ta.6 a.uuta 4

o-1 , IvIIIaCEnaB (Mapxa, cocro,Erae)

Ti-6Al-4V (8T6)
(Ae$opMflpoBanEErfi , Ilrrzra)

Ti-6.Al,4V (BT6tI)
(JErrbe+BlO)

Ti-6Al-4V (BT6JI)
(rt4{be+BrO+TBO)

Ti-6A1-1V-1Mo-2Zr (BT2O)
(AeOopMIIpoBaxEltt, ruMra)

Ti-6.4'l-1V-1Mo"2Zr (BT20JI)
(nrrrle+BfO)

Tr-6.4I-1V-1Mo-2Zr (BT20JI)
(JuirEe+BrO+TO)

Ti-6At-1V-1Mo-2Zr (BT2oJI)
(rqr6e+BlO+TBO)

Ti-5Ar (BT5)
(Aeq)opMrzpoBaEEErfi , IlnI,Ira)

Ti-5Al (8T6) (J[rrbe-J-Blo)

Ti-5Ar (BT5)
(J[IlBe+BIO+TBO)

TOpbII4 I,rMeeT IIe TOJIbI{O JIyr{uIyIo, qeM y cnJla-
Ba 8T6 (Ti-6Al-4V), 6uoconirnecrzMocrrJ, Ho s Ao-
cTaTol{l{o Bbrco$ufi rcoM[J]eKc Mexallr4qec$Ex
cBorlcrB (ra6,r, 4). Kpolre roro, poccu.fic$Eri
cnJraB BT5 (Ti-5A-l), Kol,opbrft He coAep*o{r ror{-
cr4qHr,Ix Jrell4pyroqr4x IcoMrIoHeHToB, B,,4eoop.
MIIpOBAEIIOM COCTO€I{IIn MOr{eT O6eC[erIr4 T5 He-
o6xoAr.rrubrfi AJrs Helcoropbrx r48,qeJrr,rrz ypoBeHb
$paTrioBpeMenEofi a ycTarocTHoft [po.rEocTr.r
(ra6t. 4). Ilpo6nerra npoqlrocrra Boo6qe cnrz-
MAe"Cfi, eCJIlt no,Iyc&a6pl4HaTbr I4JII4 rOTOBbre II3-
Aerrriff rogBepfnyrb TBO [24]. ,{ucnepcuaa
Mnr(pocrpyKTypa, 4ropMupyrcu{ascs B pesyJlb-
TaTe nprzMeHeHr.rs TBO, EosBorseT o6ecneqrzTx,
Heo6xoAr4Mbrft Ar.s craloBblx l{oMrroHerrToB 9H-
AonpoTesoB ypoBeHb rcpaTlcoBpeMeHHorz fi yc-
TaJIOCTHOft npOqHOCTII,qar+Ce &aCOTIHbIX OTJIA-
Boft nan r4o crrJraBa BT6JI (Ti-6A1-4V), rax rz

BT2OJI z BT5JI.
Taxzm o6paeola, npoBeAenHblfi anaJrr4a rlo-

$aaar, r{To Ha ocHoBe 6orb rofi fpyllfibl TI,]Ta-
HOBbTX CtrJlaBOB qyTeM [przMeHeHr{.8 coBpeMeH-
HbIX TeXTIOJIOI'nII ytrpaBJleI{I,I€ oaSOBBIM COCTA-

BoM 14 Mr.rBpocTpynTypoit Molr{Ho rroJryrrrdrb Ma-
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TepI.IaIBr g BBrco&I,rM ypoBlreM IIpoaIHocTHl,IX
cBoficTB, Bbrco$oft cTofiKocTbro n }roppoar4r4 rd

apoordr,r lrpr4 pa6ore B 6r,10.110 4qec$ux cpegax r{
fipn Buar(ottepeMeun;]x r{arpycr(ax, 9ro orrcprr-
Baer rloBbre rrepc[eKTl,rBbI lrplalueHelrl{fi MaTe-
pI{aJIOB HA OCrrOBe TI,ITaHa AJl,fi r,r3rOTOBJrgHI4fi
MCA!IIIUHCICIdX ],IMIIJIAHTATOE.
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npu eaqfl.ue. BIO - BgrcolioreMrreparyprlar raoocrarrrqeckag o6pa6orra; TBO -
tepMoBoAopo,qEas o6pa6orRa; TO - repruwecraa o6pa6or*a.
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