
BI)l;rYK 
o¢iuiHHOrO OrrOHeHTa 

na )JJICepTauiHHy p060Ty Mapnxa MUpOCJIaBa BaCUJIbOBUqa «OC06JIl1BOCTi 

CTPyKTypoyTBopeHH5I Ta ¢opMyBaHH5I BJIaCTl1BOCTeH npn Bl1rOTOBJIeHHl 

rrOJIiKOMrrOHeHTHl1X eKBiaTOMHl1X cnnasin na OCHOBi Cl1CTeMl1 Ti-Cr-Fe-Ni» 
nonauoi na 3,lJ,06YTT5I nayxonoro crynens KaH,lJ,l1,lJ,aTa TeXHit.IHl1X nays sa 
cnenianr.nicrio 05.16.06 - noporuxona MeTaJIypri51 Ta KOMrr03l1uiHHi MaTepiaJIl1. 

Axryam.nicrt, TeMU nnccprauif 'ra einnoeinnicrt, p060TU cneuiam.nocri 
05.16.06 - nopouncoaa MeTaJ1ypriH 'ra tcosmoanuiiini MaTepiaJ1u 

Cyt.IaCHl1H P03Bl1TOK rrpOMlICJIOBOCTi BliCYBa€ )KOpCTKi BliMorn ,lJ,0 MaTepiaJIiB 

pianoro ¢YHKlJ,ioHaJIbHOrO rrpl13Hat.IeHH5I, 5IKi MaIOTb aaficane-rynara Bl1COKi 

excnnyarauiiini xapaxrepncraxa, MO)KJIl1BOCTi npamosarn B eKCTpeMaJIbHl1X 

yxsoaax. B oCTaHHi POKli CTBOPIOIOTbC5I HOBi TeXHOJIori"i i na ix OCHOBi 

p03p06JI5IIOTbC5I HOBi BlICOKQJIerOBaHi CIIJIaBlI, ,lJ,0 51KlIX Bi,lJ,HOC5ITbC5I 

nncoxoerrrponitini cnnasa (BEC), IJJ,O BKJIIOt.IaIOTb ,lJ,0 5-10 OCHOBHlIX eJIeMeHTiB, 
. ... . . 

51Kl 3HaXO,lJ,51TbC5I y 1Il1iXTOBOMy CTaHl B eKBlaTOMHOMY CI1lBB1,lJ,HOllleHHl. 

BliCOKoeHTPOrriHHi .xrarepiana MaIOTb BliCOKi xapaxrepncrnxa MiuHOCTi 'ra 

TBep,lJ,OCTi, nacoxoi KOp03iHHOi' cTiHKOCTi, nio ,lJ,03BOJI5I€ CTBopIOBaTlI ,lJ,eTaJIi, 51Ki . , 
MO)KYTb npamosara B npn Bl1COKl1X reraneparypax 1 3Hat.IHlIX UlIKJIlt.IHlIX 

HaBaHTa)l(eHH5IX 6e3 BTpaTlI MiuHOCTi. 

Bpaxoayro-m 're, uio 6iJIblllicTb cTBOpeHl1X na csorozmimnia ,lJ,eHb BECiB 

MicT5ITb B 3Hat.IHl1X KiJIbKOCT5IX TaKi Bl1COKOBapTicHi 'ra ,lJ,eepiUliTHi eJIeMeHTl1, 51K 

Co, W, V, Nb, Mo, Ta TOIJJ,O, nio 3Hat.IHO 3By)Ky€ eKOHOMit.IHy ,lJ,OUiJIbHicTb Ix 
1I1l1pOKOrO npaxrn-moro 3acTocyBaHH5I, CTa€ aKTYaJIbHlIM p03p06Ka HOBliX . .. . . 
KOMrrOHeHTHl1X CKJIa,lJ,lB TaKl1X CrrJIaB1B na OCHOBl MeHIll Bl1TPaT!"Il1X 1 Bl,lJ,HOCHO 

nemeanx Ta nocrynnnx CKJIa,lJ,OBliX sa yMOBli 3a6e3net.IeHH5I Bl1COKliX epi3l1KO­

MeXaHit.IHl1X Ta excnnyaranirinax BJIaCTliBOcTeH ocrannix. 

AKTyaJIbHicTb P060TlI rri,lJ,TBep,lJ,)KY€TbC5I TaKO)K i TlIM, IJJ,O naaa zurceprauia € 

Y3araJIbHeHH5IM HayKoBHX pe3YJIbTaT1B, orpm-ramrx aa yt.IaCTIO asropa rrpl1 
,. , 

BHKOHaHHl HayKoBO-,lJ,OCJIl,lJ,HlIX TeM B paxrxax TeM Bl,lJ,OMt.IOrO 3aMOBJIeHH5I B 

lI-ICTl1TyTi rrp06JIeM MaTepiaJI03HaBCTBa iM. 1. M, <DpaHueBlIt.Ia HAH YKpa'jHH. 

3 nornaziy BlIIJJ,e3a3Hat.IeHOrO, nazraaa ,lJ,0 p03rJI5I,lJ,y znrceprauijina p060Ta € 

aKTyaJIbHOIO, a rrpe,lJ,CTaBJIeHlIH xrarepian HayKOBl1X ,lJ,oCJIi,lJ,)KeHb 3MicTOBHO 

nirmoninac cneuianr.nocri 05.16.06 - noponncosa MeTaJIypri51 'ra KOMrr031IuiHHi 

xrarepiann. 



Crynim, o6rpyHToBaHOCTi nayrconnx no.noacem., BIICHOBKiB 

peicosrenaania, C<I>OpMyJlbOBaHIIX B naceprauiauia p060Ti, IX )l.OCTOBipHicTb 

AHaJIi3 nacepranii Ta asroperpepary Mapn-ra M.B. nOKa3aB, uto BHCyHyTi 
nayxosi rrOJIO)KeHH5I, BHCHOBKH 'ra pexosrennanii, 5IKi BHKJIa):(eHi B p060Ti , nOBHOlO 

MipOlO ofirpynrosani na nincrasi rJIH60KOro ananisy 3):(06yBa'1eM nircparypnnx 

):()I(epeJI, uro CTOCYlOTbC5I aacoxoearponijinax cnnasia, a TaKO)I( pesynsraria 
, . 

BJIaCHHX ):(OCJIl):()I(eHb. 
):(OCTOBipHicTb pesynsrarin p060TH safiearre-rena xopexrnicrro rrOCTaHOBKH 

sana-r i 3acTocYBaHH5IM cy'1aCHHX MeTo):(iB nafioparopnoro excnepmaenry 3 
BHKopHCTaHH5IM cy'1aCHOrO nafioparopaoro yCTaTKyBaHH5I,CTaH):(apTHHX MeTo):(iB 

snnpofiyaaar, i cepTH<j:>iKOBaHHX BHXi):(HHX KOMnOHeHTiB. BOHa rri):(TBep):()I(Y€TbC5I 

3icTaBJIeHH5IM OTpHMaHHX pesynr.raria 3 Bi):(OMHMH aHaJIiTH'1HHMH H 
. .O'. . 

eKcnepHMeHTaJIbHHMH ):(aHHMH I IX nrrepnperamcro, uto Y3rO):()I(Y€TbC5I3 
iCHylO'1HMH TeOpeTH'1HHMH p03p06KaMH B rarrysi MaTepiaJI03HaBCTBa, 

Hayrcoaa HOBH3Ha OTpllMaHHX y p060Ti peayns'raris. 
Y ):(HcepTau;iHHiH p060Ti onepxcano p5I):( HOBHX TeOpeTH'1HHX Ta 

eKcrrepHMeHTaJIbHHX pcaynsraria. ):(0 HaH6iJIblll BarOMHX nayxonux rrOJIO)I(eHb, 

OTpHMaHHX B pe3YJIbTaTi BHKOHaHH5I p060TH, na MiH nornari Bi):(HOC5ITbC5I 
nacryrnn: 

1. ABTOpOM nnepnre . aanponoiroaano nOJIiKOMnOHeHTHi CKJIa):(H Ta 

nayxono ofirpynronano TeXHOJIori'1Hi cxesrn oTpHMaHH51 ia 3acTocYBaHH5IM 

MeTo):(iB rropouncoaoi MeTaJIypri'i 6e3K06aJIbTOBHX eKBiaToMHHx cnrraais na OCHOBi 
CHCTeMH Ti-Cr-Fe-Ni, 5IKi sa pisnesr OCHOBHHX MeXaHi'1HHX xapaKTepHCTHK He 

.. •• O'. .. 

nocrynarorr.cs, a B psru BHrra):(KIB I nepesaacarors BI):(nOBI):(HI xapaKTepHCTHKH 

cnnanis, OTpHMaHHX 3 BHKopHCTaHH51M CYTT€BO Ginsnr BHCOKOBapTicHHX cnnaain. 
2. Ha OCHOBi CHCTeMHHX ):(oCJIi):()I(eHb eBOJIlOu;iY MiKpoCTpyKTypH Ta 

cPa30BOrO CKJIa):(y BHcOKoeHTPOrriHHHx crtnaais pi3HHX KOMrrOHeHTHHX rpyrr 
BCTaHOBJIeHO 3aKoHoMipHOCTi IX cPa3oyTBopeHH51, nio nOJI51ralOTb B nacryrmosry: 

cPa30BHH CKJIa):( CnJIaBy TiCrFeNiCu BKJIlO'1a€ nepeeazcao ):(Bi 6araToKoMnoHeHTHi 

cPa3H 3 rL(K crpyxrypoio, B HeBeJIHKiH KiJIbKOCTi <j:>iKCYlOTbC5I nixn OL(K 
CTpyKTYpH Ta iHTepMeTaJIi):(H, To):(i 5IK CTPyKTYpHHH CKJIa):( cnnaais TiCrFeNiCuC 
Ta TiCrFeNiC npe):(CTaBJIeHHH rOJIOBHHM '1HHOM ):(BOMa TBep):(op03'1HHHHMH 

cPa3aMH 3aMillJ,eHH5I 3 rL(K i OL(K CTPyKTypaMH 3 ):(HcrrepCHHMH BKJIlO'1eHH5IMH 
xapfiinis TiC i Cr3C2. 

3. B p060Ti snepure rrOKa3aHO Ta aayxoso ofirpyirronano erpexrnaaicrt, 
3acTocyBaHH5I TeXHOJIOrll rapa-roro lIlTaMrryBaHH51 ):(JI5I oTpHMaHH5I 

nOJIiKOMnOHeHTHHx eKBiaToMHHx cnnasia (30KpeMa - ira OCHOBi CHCTeMH Ti-Cr­
Fe~Ni), mo ):(03BOJIHJIO 3a6e3ne'1HTH rrpaKTH'1HO 6e3rropHcTHH CTaH MaTepiaJIy Ta 

):(OC5IrHyTH 6iJIblll BHCOKoro piBH5I OCHOBHHX MeXaHi'1HHX xapaxrepacrnx y 
rrOpiBH5IHHi si Cne'1eHHMH CrrJIaBaMH aHaJIori'1HHX KOMnOHeHTHHX cKJIa):(iB. 



4. ABTOpOM snepme rrOKa3aHO, I.I(O rapa-re wTaMrryBaHH5I He TinbKI1 
. . 

rrpI13BO)J,I1Tb )J,O cyTTE:BOrO )J,I1CrrepryBaHH5I CTpyKTypHI1X eneMeHTIB cnnaam . . . . .. . 
O)J,HaKOBI1X KOMrrOHeHTHI1X CKrra)J,IB, arre I na BI)J,MIHY BI)J, BI)J,HOCHO 130TpOrrHI1X 

. ' . . 
crpyxryp cne-remrx cnrranm, rapa-renrraxmoaarn cnnaan IIlCn51 wTaMrryBaHH5I 'ra 

nizmany npa 1200 ra 1250 °C xapaKTepI13YlOTbC5I naasnicrro CyTTE:BO iuapysaroi 
CTpyKTypI1 ia WapaMI1 TOBI.I(I1HOlO 1-:-10 MKM, uio posrauroaani y nanpavxy, 

nepnennaxyJUlpHOMy nanpsxsxy WTal\mYBaHH5I. 

TIoBHoTa BHKJIaLJ,eHHH pe3YJIhTaTIB LJ,OCJJlLJ,~eHh B ony6JIiKOBaHHx 

npaunx. 
3a xrarepianaxm uncepranii onytinixonano 18 HayKoBI1X npanr., 30KpeMa 7 

crareii y HayKOBI1X epaxOBI1X BI1)J,aHH5IX, 3 HI1X - 2 cra'rri y BI1)J,aHH5IX inoaevaoi 

)J,ep)KaBI1, 5 crareii y BI1)J,aHH5IX YKpa'iHI1 (2 crarri BKnIOQeHi )J,O HayKoMeTpI1QHo'i 

6a3I1 )J,aHI1X Scopus); 11 rtyfinixauiii B xrarepiarrax nayxoso-rexni QHI1X 

xompepenni H. 
BKa3aHi nyfinixauii, B ninovy, Bi)J,06pa)KalOTb OCHOBHI1H 3MicT zmcepranii, 

06' E:M i xapaxrep nponenenax TeOpeTH'IHI1X i rrpaKTH'-IHI1X )J,oCJIi)J,)KeHb. AHaJIi3 
. . 

)J,pYKOBaHI1X rrpaus )J,aE: IIl)J,CTaBy BBa)KaTI1, I.I(O HayKoBI rrOnO)KeHH5I, BI1CHOBKI1 ra 

pexoweananif, 51Ki BI1KJIa)J,eHO B )J,l1cepTauiHHiH p060Ti, nonnicrio BI1CBiTneHo B 

HayKoBI1X npaunx. 

L(l1cepTaui5I 'ra asroperpepar nanncam rpaMOTHO, naKOHILJ.HO, crrrns .. . 
BI1Kna)J,eHH5I MaTepIarrlB )J,OCJIl)J,)KeHb, HayKoBI1X rrorroaceas, BI1CHOBKIB I 

pexoueanauiti 3a6e3rreQYE: nerrcicrs i )J,ocTyrrHicTb tx CrrpI1HH5ITT5I. Asropediepar 
ztnceprauil nosnicno Bi)J,06pa)KaE: 3MicT zmceprauirinoi p060TI1. 

OQiHKa 3MicTy JJ:HcepTaQIl, il 3aBeprneHOCTI 'ra BiJJ:n0 BiLJ,HOCTi 

BCTaHOBJIeHHM BHMoraM 

L(l1cepTauiHHa p060Ta Mapnua M.B. CKJIa)J,aE:TbC5I i3 ncryny, 5 posninis, 

aararrsnnx BI1CHOBKiB, cnncxy BI1KOpI1CTaHI1X ztacepen 'ra )J,o)J,aTKiB. BI1Kna)J,eHa na 

5,29 aBTOpCbKI1X apxyurax, BKnlOLJ.aE: 76 pI1CyHKiB, 20 ratinnus, 5 )J,o)J,aTKiB, 
CrrI1COK BI1KOpl1CTaHI1X )J,)Kepen is 151 HaHMeHyBaHH5I, 

Y ncryni Harre)KHI1M QI1HOM ofirpynrosano axryanr.nicrr, npofirresin, 

crpopxrynsoaano MeTy 'ra 3a)J,aLJ.i )J,ocni)J,)KeHH5I, Bi)J,06pa)KeHO nayxony HOBI13HY i 

nparcnr-my ninaicrs p060TI1, HaBe)J,eHO Bi)J,OMOCTi .r.u;O)J,O anpofiauii P060TI1 Ta 
nyfinixanii sa TeMOlO zracepranii. 

B nepurosry posnini HaBe)J,eHO rpYHTOBHI1H aaanis nireparypnnx )J,aHI1X 

I.I(O)J,O TexHonoriH cTBOpeHH5I BI1COKOeHTpOrriHHI1X xrarepiania 3 HOBI1M piuaexr 

¢i3I1Ko-MeXaHiQHHX ra epYHK~ioHarrbHHX BflaCTI1BOCTeH. TIpoBe)J,eHO ornazi 

OCHOBHI1X CBiTOBHX rrpOMHCnOBI1X 'rcxnonoriit 0TPHMaHH5I cnnaais BEC, 30KpeMa 

'rexrronoriii MeXaHiLJ.HOrO nerysanna. 



3a peaynr.rarava KPI1TI11.JHOrO ananisy nireparypnax ,I(aHl1X CepOpMyJIbOBaHO 

MeTy ra BI13Ha1.JeHO OCHOBHi 3aB,UllHH5I ,I(OCJIimKeHb. 

y JJ.pyroMy p03,I(iJIi OIIl1CaHO MeTO,I(11 'ra MeTO,I(I1KI1, nro BI1KOPIiCTOBYBaJII1C5I 

npn eKCrrepl1MeHTaJIbHHX 'ra TeOpeTI11.JHI1X ,I(OCJIi,I()I(eHH5IX. ITepeJIi1.JeHO nnxirmi 
. -.. . ... 

MaTepIaJI11, TeXHOJIOni BlirOTOBJIeHH5I rrOJIl'KOMrrOHeHTHIiX CrrJIaBIB, MeTO,I(11 IX 

,I(OCJIimKeHH5I Ta Bl1rrp06yBaHH5I, Orrl1CaHO yCTaTKyBaHH5I, BI1KOpliCTaHe B p060Ti. 

TaKO)l( OTIIiCaHO CTaH,I(apTHi MeTO,I(11 ,I(OCJIi,I()I(eHb MiKpOCrpyKTypl1, epa30BOrO . 

i XiMi1.JHOrO CKJIa,I(y MaTepiaJIy, MeXaHi1.JHIlX i epYHKu:iOHaJIbHI1X BJIaCTIiBOcTetl:. 

Y TpeTboMy posnini HaBe,I(eHO peayns'rarn ,I(OCJIi,I()I(eHb BrrJIIiBY 

MeXaHOaKTI1Bau:i"i na crpyxrypai napaverpn rrOpOIIIKOBIiX eKBiaTOMHI1X cnnaain 
na OCHOBi CIiCTeMIi Ti-Cr-Fe-Ni . HaBe,I(eHO aHaJIi3 peayrn.rarin BI1B1.JeHH5I 

peHTreHiBCbKHX cncxrpis BI1Xi,I(HO'i cyxrimi CKJIa,I(y TiCrFeNiCu nicns i"i 

p03MemOBaHH5I y TIJIaHeTapHoMy MJIIiHi rrpOT5IrOM 30 -i- 120 XBI1JII1H . IToKa3aHO, 

nro si 36iJIblIIeHH5IM TpliBaJIOCTi p03MeJIIOBaHH5I iHTeHCI1BHicTb ,I(l1eppaKu:iHHI1X 

JIiHiH !paTOK aUK, rUK i rmy 3HI1)1(Y€TbC5I O,I(H01.JaCHO 3 Ix p031III1peHH5IM. 

061.JI1CJIeHi xinr.xicai 3Ha1.JeHH5I eJIeMeHTiB TOHKO'i crpyxrypn KOMrroHeHTiB ­

iCTI1HHe <l>i3I11.JHe p031III1peHH5I /3, BeJII11.JI1HI1 06JIaCTeH xoreperrrnoro p03ciIOBaHH5I 

(OKP), MiKpO,I(eepopMau:i'i e, ll(iJIbHOCTi ,I(l1cJIoKau:ii1 p. IToKa3aHO, mo 

BIiKOpI1CTaHH5I xrexanoaxrnnauii ,I(03BOJI5I€ 3Ha1.JHO 36iJIblIll1Tl1 peaxniiiny 
noaepxmo noponrxia, ztcrpcxrnictt, 'ix Kpl1cTaJIi1.JHol crpyxryprr , uro npncxoproe 
npouec CrrJIaBoyTBopeHH5I npn rrO,I(aJIblIIi.H TepMo06p06u:i 'ra rr0311Tl1BHO an.nraae . . 
na BJIaCTIiBOCTl CrrJIaBlB. 

y qeTBepToMy p03JJ.iJIi rrpe,I(CTaBJIeHO pesyrn.rarn rrOpiBH5IHH5I BrrJII1BY 

MeTO,I(y BlirOTOBJIeHH5I Ha cTpyKTypoyTBOpeHH5I Ta epa30BI1H CKJIa,I( OTpl1MaHIiX 

eKBiaTOMHI1X cnnanin TiCrFeNiCu, TiCrFeNiCuC Ta TiCrFeNiC . Pospaxonaao 
napaverpn TOHKO'i crpyxrypn Crre1.JeHI1X i rap5I1.JelIlTaMrrOBaHHX cnnaaia. AHaJIi3 

xapaxrepy nporpinis penrreniacsxux JIiHitl: rparox CBi,I(1.JHTb rrpo 're, nro 

MexaHOaKTI1Bau:i5I rrpI13BO,I(I1Tb ,I(O rpopjaynanaa nncnoxaniaaoi crpyxrypn, 5IKa 

iCTOTHO BrrJII1Ba€ rra BJIaCTI1BOCTi "M aTep i aJIy . 

IToKa3aHO, mo rapa-re IIITaMrryBaHH5I rrp113BO,I(I1Tb )].0 CYTT€BOrO 
. . . . . 

,I(I1CrrepryBaHH5I 'ra ITl,I(BI1ll(eHH5I MIKpOTBep,I(OCTl CrpyKTypHI1X eJIeMeHTlB CrrJIaBIB . .. . . 
y rrOpIBH5IHHl 31 CTIe1.JeHI1MH CrrJIaBaMI1 aHaJIOrI1.JHI1X KOMrrOHeHTHIiX CKJIa,I(IB, uro 

Bi,I(06pmKa€TbC5I 6iJIblII11M cryneaexr ,I(eepeKTHbCTi KPIiCTaJIi1.JHI1X CTpyKTyp. 

Y II'SITOMY p03JJ.iJIi rrpe,I(CTaBJIeHO pesyJIbTaTI1 ,I(OCJIi,I()I(eHH5I MeXaHi1.JHI1X 

BJIaCTI1BOCTeH BlirOTOBJIeHI1X eKBiaTOMHI1X rrOJIiKOMTIOHeHTHIiX cTIJIaBiB. 3a 

peaym.rarasra aBTOMaTI11.JHOrO iH,I(eHTyBaHH5I BCTaHOBJIeHO, mo HaHKpall(I1MI1 

MeXaHi1.JHI1MI1 xapaKTepl1CTI1KaMIi 3 TIOMi)l( ycix iHIllI1X ,I(OCJIi,I()I(eHI1X BOJIo,I(i€ 

CrrJIaB TiCrFeNiC. BI1COKa TBep,I(icTb 'ra MiU:HicTb rrOB'5I3aHi nepeaycisr 3 ,I(BOMa 

epaKTOpaMI1 - edrexrora 3Ha1.JHOrO crrOTBOpeHH5I KpIiCTaJIi1.JHO'i rpaTKI1 'ra Cl1HTe30M 

xapfiinis XpOMy Ta TIiTaHY in situ. Taxo»; y U:bOMY p03,I(iJIi Orrl1CaHO ,I(OCJIi,I(HO­

h
 



rrpOMI1CJIOBy anpooauito peayrrsrarin p060TI1. ,l.(OCJIi.D,HO-rrpOMI1CJIOBa anpofianix 
p03po6JIeHI1X MaTepiarriB 3.niMCHlOBarraC5I B yxronax TOB "IHTep-KoHTaKT-TIpiop". 
3Ba)KaIOLJ:I1 na BI1COKY 3HOCOCTiMKicTb 'ra MiuHicTb p03po6JIeHOrO eKBiaTOMHOrO 

cnnasy TiCrFeNiC peKOMeH.D,OBaHO MOrO 3acTocyBaHH5I 5IK KOHCTpyKuiMHorO . ... 
MaTeplaJIy .nJI5I BI1rOTOBJIeHH5I Cl.D,eJI xrranama HaCOClB .D,JI5I nepexaaynanns 
BI1COKOB' 5I3KI1X cepe.nOBI1LU npn TeMrrepaTypi .D,O 250°C 'ra B' 5I3KOCTi cepe.D,OBI1LUa 

.D,O 22,5 CT. 
,l.(I1cepTauiMHa p060Ta MiCTI1Tb nayxoso ofirpyaronani 'ra panune He . . 

saxmneni nayxoni rrOJIO)KeHH5I, 5IKiCHI1H eKCrrepI1MeHTaJIbHI1M MaTepIaJI 1 

.D,OCTOBipHi, LJ:iTKO C¢OpMyJIbOBaHi BI1CHOBKI1, LUO B cyxynnocri MO)Ke 6YTI1 

OXapaKTepI130BaHO 5IK ycniume BI1piweHH5I aayxonoi rrp06JIeMI1. 

IIpaKTHqHe 3HaqeHHH peaynsraria p060TH 
ABTOpOM p03po6JIeHO TeXHOJIorilO .D,JI5I OTpI1MaHH5I rrOJIiKOMrrOHeHTHI1X 

cnnanis rnny BI1COKOeHTpOrriHHI1X. Y p03po6JIeHiM rexno.rorii rrpOBo.nI1JIaC5I 
. . -..

MexaHOaKTI1BaUl5I WI1XTI1 'ra aa paxynox OrrTI1M13aUll eneraerrrnoro CKJIa.ny 

rrOJIiKOMrrOHeHTHoro cnnany TiCrFeNiC, OTpI1MaHOrO MeTO.D,OM rapauoro . .. . 
wTaMrryBaHH5I, MeXaHILJ:Hl BJIaCUIBOCTl 5IKOrO rrepeBI1IlJ,YIOTb BJIaCTI1BOCTl 

Gararr.ox cyLJ:aCHI1X cnnanin .naH~ro xnacy. 

3a pe3YJIbTaTaMI1 .D,OCJIi.rr.Ho-rrpOMI1CJIOBo"i anpofiauif p03po6JIeHI1X MaTepiarriB 

na TOB «IHTep-KoHTaKT-ITpiop» rrOJIiKOMrrOHeHTHI1M CrrJIaB CI1CTeMI1 Ti-Cr-Fe­

Ni-C rrpI1MH5ITI1M .D,O BrrpOBa.D,)KeHH5I .D,JI5I BI1rOTOBJIeHH5I cinen xnanania nacocin 

HMll1 5/25-2,5/6 .D,JI5I nepexa-rynanas BI1COKOB ' 5I3KI1X cepenonmu rrpI1 

resmeparypax .rr.o 200°C Ta 3Haxo.rr.I1TbC5I y cranii nizrroroaxn BI1po6HI1UTBa. (AKT 

BI1KOpI1CTaHH5I pesyrn.raria .D,I1cepTauiMHC~lP060TI1 Bi.D, 25.11.2019 p.) 

3araJIbHi 3aYBa~eHHH ~O.LI:O 3Micry .LI:HCepTau:ii' 
Ilonpn 3araJIbHY rr03I1TI1BHY OUiHKy rmcepranianoi p060TI1, y -HiM npncyrniir 

p5I.D, He.D,oJIiKiB, rro 5IKI1X MO)KYTb 6YTI1 crbopnynsoaaai nacrynni 3aYBa)KeHH5I: 

1. B asroperpepari na CTOp 17 3a3HaLJ:eHO: «y rap5ILJ:eWTaMrrOBaHI1X cnnasin 

.raepnicrr, saxonoraipHO BI1LUa, Hi)K y CrreLJ:eHI1X, LUO noa' 5I3aHO is BrrJII1BOM 

nopysarocri», XOLJ:a, nacaxmcpezt 6iJIbW BI1COKa TBep.rr.icTb nicns wTaMrryBaHH5I 

rr05ICHlOCTbC5I 6iJIbW .D,pi6HI1M- p03MipOM sepen, LUO rri.D,TBep.D,)KycTbC5I fi 
3MeHllleHH5IM nicns aizmany i rrpOUeCaMI1 pexpncraniaanii. 

2. B .rr.I1cepTaui"i .rr.y6JIIOIOTbC5I pI1CYHKI1, a caxte HaBe.D,eHO 3aJIe)KHOCTi 

rYCTI1HI1 i rrOpI1CTOCTi (CTOp. 91 pac, 3.7, CTOp. 93 pI1C. 3.8, CTOp 95 pI1C. 3.9 ) , .D,JI5I 

6araToKoMrrOHeHTHI1X cnnanin BapTO 6yJIO rrpe.D,CTaBI1TI1 TiJIbKI1 nopncricrr.. 

3. ITepWI1M 'ra .D,pyrI1M p03.D,iJII1 rrepenacn-rerri CXeMaMI1 'ra ¢oTorpa¢i5IMI1 

crannaprnoro 06JIa.D,HaHH5I. 



--- - -

3araJIbHHH BHCHOBOK no nncep'rauil. 
3po6JIeHi 3ayBa:>KeHH5I He BrrJII1BaJOTh na 3araJIhHY rr03I1TI1BHY OUiHKy 

p060TI1. BBa:>KaJO, I.I..J;o )J,I1CepTaldHHa pofiora Mapirra M.B. e aasepmeuoro . . . . . 
HayKoBOJO npauero, MICTI1Th onepxcam aBTopOM HOBI nayxosi 'ra rrpI1KJIa,L(Hl 

pesyJIbTaTI1 B ranyai rrOpOlJlKOBOi' xreranyprii Ta cPYHKl]jOHaJIbHI1X MaTepiaJIiB, 51Ki 

B cyxynnocri P03B' 513YJOTb axryam.ai nayxono-rexui-nri rrp06JIeMI1 p03po6KI1 

OCHOB epopMyBaHH5I BJIaCTI1BOCTeH BI1COKOeHTpOrriHHI1X crrnaein. 

Asroperpepar rrOBHOJO xripoio sinnoninae 3MicTy ra OCHOBHI1M rrOJIO:>KeHH5IM 

zmceprauii, a potiora 3araJIOM -rrOBHicTJO sirmoninac BI1MOraM nynxrin 9, 10 
«ITOp 5l)J,Ky rrpI1cy,L(:>KeHH5I HayKOBI1X crynenin», 3aTBep)J,:>KeHOrO rrOCTaHOBOJO 

Kafiiuery Minicrpis YKpai'HI1 Bi,n 24 JII1rrH5I 2013 p. N2 567; 'ii 3MicT ninnosinae 

rracnopry cneuiam.nocri 05.16.06 - ITopOlJlKOBa MeTaJIypri51 'ra KOMrr03I1uiHHi 

MaTepiaJII1, a aBTOp nacepranif - Mapn-r MI1pOCJIaB BaCI1JIbOBI1l.J, aacnyrcsyc . .. 
npI1cy,L(:>KeHH5I HayKoBoJO cryrrens KaH,L(I1,L(aTa TeXHll.JHHX nayx aa Bl,L(rrOBl,L(HOJO . . 
CrreUlaJIbHlCTJO. 

OepiuiHHI1H ononerrr, 

,L(OueHT Kaepe,npI1 BHCOKOTeMrrepaTypHI1X MaTepiaJIiB 

'ra nopouncosoi xreranyprii Hauiouansaoro rexni -nroro 
ynisepcnrery YKpai'HI1 «K ill iM. Irops CiKOpCb oro», 

~ ' A HaTOJIi ij MIHIl.(hKllli 
. /-"'"

KaH,nI1,L(aT TeXHF-IHI1X nayx 

Yl.JeHI1H cexperap 

KITI iM. Iropa CiK 

. 

BaJIepi5I XOJUIBKO 


