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AKTYaJIbHICTh T€MH JUCEPTALIl.

[HTeHCHBHMIA PO3BUTOK CY4acHOTO MPOMHCIOBOTO TOTEHIIATy MPOBIAHUX KpaiH CBITY
CYIIPOBOJIKYETHCS 3POCTAHHAM MOTPEO y MOIIYKY HOBUX alIbTEPHATUBHUX JDKEPEN 1 TEXHOJOTIH
BUJO0YTKY Ta 30epiranHHs eHeprii. OQHUM 3 HAWOUIbII MEPCIEKTUBHUX HAMPSAMKIB B MEPETIKy
QIbTEPHATUBHHUX JDKEPEJ €HEprii € BOJHEBAa CHepreTvka. BuOip BOAHIO  SK EHEPrOHOCIs
00yMOBJIGHUH PSIOM CYTTEBUX TepeBar y MOPIBHSHHI 3 BYIJIEBOAHSMH, FOJIOBHUM 3 SIKHUX €
NPaKTUYHO HEOOMEXKEHi 3armacu CHPOBUHM (SIKIIO y SKOCTI Marepiainy A OTPUMaHHS BOJHIO
posrisgati Boay). Ilpore, OumbII MIMpOKe NpPAKTHYHE 3aCTOCYBaHHS TEXHOJIOTiIM BOJIHEBOI
€HEPreTUKM Ha ChOTOJHI 3HAYHOK MIPOK CTPUMYETHCS SIK BIJTHOCHO BHCOKOK BapTICTHO
TEXHOJIOT1l OTpPUMaHHS BOJHIO, TaK 1 HEOOXIAHICTIO PO3pOOKH €PEKTHBHUX TEXHOJOTTYHHX
pilIeHs 111 3pydHOro Horo 30epiraHHs Ta TPAHCIIOPTYBAHHS.

Cepen HayKOBHX Ta TEXHIYHHX MPOOJIEM, BHPIIICHHS SKUX CHPUATHME TOJATBIIOMY
PO3BHUTKY BOJHEBOI CHEPIETUKU Ta Ma€ CYTTEBE HAYKOBE 3HAYEHHS 1 MIMPOKI MEPCIEKTHBU

NPaKTUYHOTO BUKOPUCTAHHS, € HEOOXITHICTh CTBOPEHHSI HOBUX MaTepiaiiB — COpOSHTIB BOJHIO

3 TOKpalmieHMMH XapakTepuctukamu. CTBOPEHHS TaKWX CIUIaBiB ab0 yIOCKOHAJICHHS BIKE
ICHYIOUMX KOMITO3UIiH moTpedye po3poOku (Hi3MKO-TEXHOJOTIYHUX 3acaj, IO BU3HAYaId O
3arajibHi BAMOTH JIO 1X XIMIYHOTO CKJIaJy Ta TOB’S3aHUX 3 HUMHU (ha30BO-CTPYKTYpPHI CTaHH, a
TaKO PO3POOKM METOJIB BIUIMBY Ha IIi Marepialid 3 METOI iX aKTHUBalii MpH B3aeMOIIl 3
BOJIHEM JTSI IPOTHO3YBAHHS Ta KEPOBAHOTO TOKPAIICHHS BOJHEBOCOPOIIIMHUX BIACTHBOCTEH.
Buimenasegene 0OyMOBIIOE BHCOKY aKTyaJdbHICTh peleH30BaHOi poOOTH, sKa
MPUCBsYEHA PO3pOOIIi (Pi3MKO-TEXHOJIOTTYHUX 3acaj] CTBOPCHHS MaTepianiB-COpOSHTIB BOJIHIO Ha
OCHOBI THUTaHy 3 IiJIBULICHOIO BOJHEBOIO €MHICTIO Ta MPUCKOPEHOI0 KIHETHKOI COpOIIii-
AKTyanpHICTb POOOTH MIITBEP/DKYETHCS TAKOXK 1 THM, IO JaHa JUCEepTallis €
y3arajbHEHHSIM HAYKOBUX PE3yJbTaTiB, OTPUMAHHUX 32 YYaCTIO aBTOpa MPH BUKOHAHHI HAYKOBO-
JTOCTIAHUX TEM B paMKax TEeM BIiIOMYOro 3aMoBieHHs I[HCTuUTyTy Meranodizuku im. [.B.

KypaiomoBa HAH VYkpainu.



Cryninp 0OrpyHTOBAHOCTI HAyYKOBHMX I10JI0KeHb, BHCHOBKIB Ta peKOMeHAawii,

Bucynyti y aucepraiii HayKoBI MOJOKEHHS Ta OTPHUMaHI BUCHOBKHM 1 peKOMeHAalii €
JIOCTaTHbO OOTPYHTOBaHMMH. J|OCTOBIpHICTH pe3yNbTaTiB poOOTH 3abe3redeHa KOPEKTHICTIO
IIOCTAaHOBKM 337ad 1 3aCTOCYBAaHHSM CyYaCHUX METOJIB JIA0OPATOPHOTO EKCIEPUMEHTY 3
BUKOPHCTaHHSAM Cy4acHOTO JIAOOpaTOPHOTO YCTaTKYBaHHS, CTAaHJAPTHUX METOJIB BUIIPOOYBaHb
1 cepTu(ikoBaHMX BUXIAHMX KOMIOHEHTIB. BoHa MiATBEpIKYETbCS 31CTaBICHHSIM OTPUMAaHUX
pe3yabTaTIB 3 BIIOMUMHU aHATITHYHUMH W €KCIIEPUMEHTAIBHUMH JTaHUMH 1 iX 1HTEpPIIPETAIl€To,
IO Y3TO/UKYETBCS 3 ICHYIOUMMH TEOPETHUYHUMH pO3pOOKaMU B Taly3i MaTepialo3HAaBCTBA

TIAPUIHUX MaTepiaiB.

HaykoBa HOBH3HA OTPUMaHHUX Y po0OTi pe3y/bTaTiB.

VY mucepTaniiiHiii poOOTI OJEpkKaHO PsiJ HOBUX TEOPETUYHHX Ta EKCIIEPUMEHTAIBHUX
pe3ynbTariB. [0 HalOLIbII BaroMUX HAYKOBHMX IOJIOKEHb, OTPUMAHUX B Pe3yJbTaTi BUKOHAHHS
po0OoTH, HA Miil OIS BIAHOCATHCS HACTYIIHI:

1. Iloka3aHo, IO YacTKOBa 3aMiHa B CIUIaBax cuUcTeMu Ti-Zr-Mn Mapramio, sIKUil He
YTBOPIOE TILAPUIN, HA SIIEMEHTH, 110 3/IaTHI B3AEMOJIISATH 3 BOJHEM Ta MAIOTh OUTBIITNI aTOMHUN
paniyc (30kpema - BaHafiil), MPU3BOAUTH 10 3POCTaHHS O0’€My €JIeMEHTApHOi KOMIpKH, a,
BIJIMOBIAHO, 1 10 301IbIIEHHS PajlyCy MIXKBY3IIB, SIKI € MICISIMH JIOKaJi3alii aTOMiB BOJIHIO B
KPHUCTATIUHIH Ipatili, 10 MO3UTUBHO BILTUBAE HA ITiBUIIECHHS BOJHEBOI EMHOCTI CIUIABY.

2. 3 OTpUMaHUX EKCIEPUMEHTAIBHUX JaHUX 3pO0JIEHO BAKIUBE YTOYHEHHS JUJIsl paHille
3aMpoNOHOBAaHUX KPUTEpiiB BUOOPY JeryBaibHHUX eneMeHTiB. [Ipu BuUOOpi eneMeHTy, OKpim
HOro aTOMHOTO pajiiyca Ta 31aTHOCTI YTBOPIOBATH CTIMKY XIMIYHY CIIOJIIYKY 3 BOJHEM, OCOOIUBO
BOXIUBUM (AaKTOPOM € BHCOKAa B3a€EMHA PO3UMHHICTH JAHOTO €JIEeMEHTY 3 OCHOBHHUMH
KOMITOHEHTaMH CILJIaBY, 10 HE TIOBUHHO MPU3BOAUTH JI0 YTBOPEHHS HOBUX (ha3.

3. Bnepiue nokaszaHo, 110 [TOBHAa 3aMiHa BUCOKOYMCTOTO HOJUAHOIO TUTAHY SK OCHOBHU
CIUIaBY Ha BiTHOCHO JEIIEBY THUTAHOBY I'YOKY 3 CYTT€BO OLIBIINM BMICTOM JOMIIIOK BTUICHHS
(KHCeHb, a30T) HE TOTIpIIye BOJHEBOCOPOIiifHI BIACTUBOCTI CIUIaBYy, aje NpPU BOMY CYTTEBO
3HMKYE COOIBapTICTh OTPUMAHOTO TiApUAY, IO pOOUTH WOTr0 KOHKYPEHTO3JATHUM i3
MaTepiaJaMu-cOpOSHTaMH BOJTHIO HA OCHOBI 1HIIIMX XIMIYHUX €JICMEHTIB.

4. TlokazaHo, 1m0 €(EeKTUBHUM LUIAXOM IPUCKOPEHHsS KIHETUKU MPOILECy MOTIMHAHHS
BOJIHIO € YKPYIHEHHsI (Da30BUX CKJIaJIOBUX B rerepoazHuX CTPYKTypax 1 OUMILEHHs MOBEPXHI
BiJl 0ap’€pHUX OKCHIHHX IUTIBOK IPU TePMiuHiil 00poOIIi TOCTiKYBaHUX MaTepialiB y BaKyyMi.

5. IlokazaHo, 10 MOMEpeIHsT aKTUBAIliS MaTepiaiB MUKIOM COpOLisi-aecopOLis BOAHIO €
KOPHCHOIO U BCIX JOCTI)KYBaHUX CILIABIB, HE3aJEKHO BiJ iX BHUXIIHOTO (a3oBOro Ta

ximiyHoro cknaay. Ilpu npomy, Be NepUIMil UK B3aEMOJII 3 BOJHEM MPU3BOIUTH N0



JTUCTIEPryBaHHS MAacCHUBHOTO MaTepialy, MEepeTBOPIOIOYM HOro Ha MOPOLIOK 13 PO3MIpOM
yacTuHOK Bia 1 10 100 MxM, 3011blIyI0uH HA 2-3 MOPSAIKU MUTOMY MOBEPXHIO Ta YTBOPIOIOYH
HOBI IOBEH1JIbHI MOBEPXHI, 110 MPU HACTYIMHUX LHUKIAX COpOIisi-AecopOlis CyTTEBO MPUCKOPIOE
KIHETUKY TiApyBaHHS, THM CAMHM CKOPOUYYIOYH Yac, HEOOX1THHIA JUTs TOCATHCHHSI MAKCUMAIIEHO
MOYJIMBOT KOHIIEHTPAIIii MOTIIMHYTOTO BOAHIO B MaTepiaJli.

TexHniyHa HOBM3HA OTPUMAHUX PE3YJIbTATIB MIATBEPIKYETbCA HASIBHICTIO 5-TH

OTPUMaHUX aBTOPOM MATEHTIB YKpaiHU Ha BUHAXI].

IloBHOTa BHKJIAAY OCHOBHHMX pe3yJIbTATIB JucepTanii B onmy0JiKOBAaHMX Mpamsx.
Pesynbpratu nucepraniinoi po6oTu omy0iikoBaHi y 23-X IpyKOBaHUX Mpalsix, 3 sSKUX 2 CTaTTi
oIy0JIiKOBaHI B 1HO36MHUX BUAAHHSX, 14 cTaTrell y creniaii3oBaHUX HAyKOBUX BHJAHHSAX, IO
BITHOCSTBCS 10 TEPeiKy HAayKOBUX (DaxoBUX BUIaHb YKpaiHH, 1 BXOIATH JIO MIXKHAPOIHOI
HaykoMmeTpu4HOi Oasm mammx Web of Science Ta/abo Scopus, 2 po3auid y KOJEKTUBHUX
moHorpadisx. Ily6mikarmii JocTaTHRO MOBHO BiIOOpPa)xyrOTh 3MicT poOOTH Ta BiJMOBIAAIOTH
BCTAaHOBJIEHUM BHMOTaM.

BHCHOBKH HaJIC)KHUM YHHOM BiJJOOPaKatOTh OCHOBHI Pe3yJbTaTH IUCEPTALIMHOT pOOOTH.

Ouinka 3micty aucepranii, ii 3aBepmieHicts B mijiomy. Jlucepramiiina pobota
CKJIAJIA€ThCs 13 BCTYIy, IUSITH PO3IUTIB, 3arajlbHUX BHUCHOBKIB, CIUCKY BHKOPHCTaHHX
JITepaTypHUX JKEpPEN Ta JOJaTKIB.

CrpykTypa po6oTH MOOy0BaHa JIOTIYHO SK 32 3MICTOM, TaK i 3a MOCIIIOBHICTIO PO3JILTIB.

Y 6écmyni HaJe)KHUM YHMHOM OOIPYHTOBAHO aKTyaJbHICTh MPOOJIEMH, CHOPMYITHOBAHO
METy Ta 3ajadi JOCIIIKEHHS, BiI0OpaKeHO HAyKOBY HOBHU3HY 1 MPAKTUYHY IIHHICTH POOOTH,
HABECHO BIJOMOCTI 111010 arpobailii poOoTH Ta MyOITiKaIlii 3a TEMOO JTUCEepTaIlii.

B nepuiomy po30ini nHaBeneHo rpyHTOBHUH aHAJII3 JIITEPATYPHUX JAHHUX IIOJA0 OCHOBHUX
TUIIB MaTepialliB 3JaTHUX AaKyMYJIIOBaTH BOJIEHb Ui 3a0e3meueHHs 3agad 30epiraHHs Ta
TPAHCIOPTYBaHHsS BOJHIO y 3B’si3aHOMY cTaHi. [IpoBeleHO MOPIBHSHHS BOJIHEBOCOPOIIHHUX
XapaKTePUCTHK, BH3HAYCHO TIEpPeBard Ta HEAONIKM KOXKHOTO 3 ICHYIOUMX MaTepiaiB—
aKyMyJIATOpiB BOJHIO. Bin3HaueHo, M0 HAaWNEPCHEKTHBHIIIUMH 3 HAasBHUX Ha CHOTOAHI €
inTepmeranin tuny AB: (¢daza JlaBeca) Ta cruiaBu Ha HOro OCHOBI i, 30Kpema, CIIOJIyKH Ha
ocHoBi ¢azu TiMn, Bu3zHaueHO MOXIWBI NUISAXM BIUTMBY Ha KIHETHUKY MpPOIECIB COpOIii-
necopOuii BOJHIO, a TaKOX Ha BOJHEBY €MHICTh 3a3HadeHoro iHrepmertaniny. [lokaszano, 1o
EKCIEPUMEHTAIBHO JOCATHYTI 3HAUEHHS BOJHEBOI EMHOCTI IIUX MaTepialliB € CYyTTEBO HIDKYMMU
BiJl TeopeTnyHO po3paxoBanux (H/Me ~ 2), ToMy BaXJIHMBHUM AJisi OUTBII aKTUBHOTO PO3BHTKY

BO/JIHEBOi EHEPreTUKHU € TOIIYK UUIAXIB MiJBUIIEHHS MNPAKTHUYHOI BOJHEBOI €MHOCTI [0



TEOPETUYHOTrO piBHSA 0Oe3 BTpaTU NPUBAOIMBUX TEPMOOAPUYHHX YMOB TiApyBaHHS. bymu
BU3HAYEH1 OCHOBH1 KpUTEPii BUOOPY JeTyBaIbHUX €JIEMEHTIB JUIA ii 301IbIICHHS.

3a pe3yiabTaTamMu TMPOBEACHOIO aHaNi3y JITepaTypHUX JaHUX BU3HAYEHO OCHOBHI
HAYKOBI Ta MPHUKJIAHI 3aBJaHHS JTUCEPTAIHHOTO JOCITIKSHHS.

B opyzomy po3dini BuxnaneHo pe3yabTaTH BUKJIAJICHO METOIWYHI aCIEKTH BUKOHAHHS
pOOOTH, MPHUBEICHO XAPAKTEPUCTHKH BHUXIJHHX MarepiajiB Ta METOAM OTPUMAHHS CIUIABIB.
Onucani TeXHOIOT1l OTpUMaHHS JOCTIAHKUX 3pa3KiB CILIaBIB, 30KpeMa - JINTBOM B JIaOopaTOpHiit
€JICKTPOIYTOBIN TeYi Ta METOJIOM 1HIyKI[IHHOT IIJIaBKH.

Onmcani METONMKHA EKCIEPUMEHTAIBHUX TOCTIKEHb ()a30BOTO CKJaly, CTPYKTYpH Ta
BJIACTUBOCTEHl  OTPUMAaHMUX  CIUIABiB, 30KpeMa  METOJAaMH  PEHTreHO(}a30BOro |
PEHTTEHOCTPYKTYPHOTO  aHamilzy, JUEpeHLiIHHOTO TEepMIYHOrO  aHaji3y, CKaHyK4oi
€JIEKTPOHHOI MIKpPOCKOMIi 13 JIOKaJbHUM EHEProJUCIEepPCIHHUM aHali3oM, Tomo. KiibkicTh
MOTJIMHYTOTO MaTepiajioM BOJTHIO PO3PAaXxOBYBAJIH IO Pi3HMINI THCKIB JI0 1 MICIIsi HArpiBaHHS y
3aMKHYTOMY 00’€Mi, B SKOMY TMPOBOIWJINCH JOCTIKEHHS (00’€MHHUN METOd), a TaKOoX
KOHTPOJIIOBAIM TI0 PI3HUIIl Macu 3pa3ka JO Ta IiCIsd HACHYCHHS BOJHEM (TpaBIMETPUYHUI
meton). Ilpomec BUAUICHHS BOMHIO 3 TPOAYKTIB TiIpyBaHHS JOCITI/DKyBaBCS —Mac-
CHEKTPOMETPHUYHUM METOIOM.

JIOCTOBIpHICTh OTPHUMAaHUX pE3YJIbTATIB 3a0e3leueHa BHKOPHCTAHHIM KOMILICKCY
CY4YaCHHUX METOJIIB €KCIIEPUMEHTAILHOTO JIOCIIKEHHSI 3 BUCOKOK HAJIIHICTIO Ta PO3IIIBHOIO
3/IaTHICTIO.

Y  mpembomy po30ini HaBenCHI Pe3yNbTAaTH JOCITIDKEHHS BOJHEBOCOPOIIMHUX
BJIACTUBOCTEH oAHO(MA3HMX CIJIaBiB Ha OCHOBI 1HTepMmeTaniny tumy AB: (daza JlaBeca).
[TokazaHo, 1110 YacTKOBA 3aMiHa MapraHIl0 Ha BaHa/ii y criaBi cucremu Ti-Zr-Mn He BIIMBa€e
Ha CTPYKTYpY, (a30BH CKJIaJ, a TaKOX KIHETHUKY TOTJIMHAHHS BOJIHIO, ajie¢ MPHU3BOIHUTH JI0
301IBIICHHS 3aralbHOI KIJIBKOCTI TiAPUIOYTBOPIOIOYOTO KOMIIOHEHTA Y CIUIaBi, IO J03BOJISIE
HiJBUIIUTUA CTa0lIbHY BOJIHEBY €MHICTh ciuiaBy Ha 10 %, mpu I[bOMY TaKOX IiJIBUIYETHCS 1
TepMiuHa CTaOUIBHICT, OTPUMAHOTrO TiApuIy. B Toii e yac, yacTkoBa 3aMiHa MapraHIl0 Ha
XpOM, BHACIIJIOK 301JIbIIEHHS 3arajbHOI KUTBKOCTI TiAPUI0YTBOPIOIOYOTO KOMIIOHEHTY, Y CIUIaBi
cucremMu Ti-Zr-Mn-V npu3BoauTh 10 MiJBUIIEHHS CTAOUTFHOI BOJHEBOI €MHOCTI, a TaKOX 10
3HIDKEHHS TePMIYHOI CTa0UIBHOCTI OTPUMAHOTO T1IPUY.

3a pe3ynbTaTaMu OIIHKU BIUIMBY THUITy BUXIJHOI CUPOBHMHU Ha CTPYKTYpYy Ta COpOIiHHI
BJIACTUBOCTI OTPUMaHUX CIUIAaBIiB OyJI0 BCTAHOBJICHO, IO 3aMiHA BHCOKOYHUCTOTO THUTAaHY
HOIUIHOTO Ha TUTAHOBY TyOKy 31 30UIBIIEHMM BMICTOM JIOMIIIOK HE BIUTUBAE Ha CTPYKTYPY,
¢da3zoBuil CKIaM Ta KIHETUKY MporieciB copOii-gecopOiii BogHio cruiaBy cucremu Ti-Zr-Mn-V-
Cr, ane mpu3BOAUTH 10 3HUKEHHS COOIBAPTOCTI OTPUMAHOTO TIAPUAY 3aBASKHU Pi3HIN BapTOCTi

BUXIJTHUX MaTepiaiB.



P0o3p0o6eHO TeXHOJIOTYHY CXeMy OTpUMaHHS cIulaBy cucteMu Ti-Zr-Mn-V-Cr metonom
IHIYKIIMHOI MJIaBKU, MPH SKii HE BiAOYBA€ThCS CYTTEBOI B3a€MOJIIi MK MaTepialioM THUTIS Ta
po3MaaBoM 1 3a0pyAHEHHS OTPUMAHOrO CIUIaBy JIOMIIIKaMHU aJIIOMIiHIO. 3MiHAa Croco0y
OTPHMAaHHSl CIUIaBy HE BIUIMBAE Ha CTPYKTYpY, (a3oBHH CKiIaJg Ta BOJHEBOCOPOIiiiHI
BiacTuBOCTI CIuTaBy (Tio34Z10,66)Mno o6 Vo,12Cro,11.

[Tpu mocnimkeHHI CTPYKTypHu Ta (pa3oBoro ckjiaay criiaBiB 31 cTpykTyporo (asu JlaBeca
micisl 1X HACHUYEHHS BOJHEM BCTAHOBJICHO, IIO HE3aJEKHO BiJl BUXITHOTO (pa3oBOro CKiIaLy Ta
cnoco0y iX OTpUMaHHA HE BiIOYBAa€THCS JEKOMIIO3MIIIOBaHHS (a3, a yTBOPIOIOTHCS JIMIIE
TLAPUIM Ha OCHOBI BUXITHHX (a3.

3a pe3ynbTaTaMu OLIHKH BIUIMBY OOpPOOKM OTpPUMaHHMX CIUIaBiB Ha iX BJIACTHUBOCTI
MOKa3aHO, W0 HE3aJeXHO BiJ BHUXIAHOTO (a3z0BOro Ta XIMIYHOTO CKJIaly CILJIaBiB
JOCTIPKYBAaHUX CHCTEM, KOPUCHOIO € TIONMEPEJHS I1X aKTHBAIlis [HUKIOM COpOIis-IecopOris
BonHIO. Taka akTuBallis, HE 3MEHIIYIOUM BOJHEBY €MHICTh IPU HACTYIHUX LHUKIAX COpOIis-
necopOllis, CyTT€BO NPUCKOPIOE KIHETHKY TiApyBaHHS, CKOPOUYIOYHM 4Yac, HEOOXITHUH Ui
JOCATHEHHSI MAaKCUMAJIBHO MOKJIMBOI KOHIIEHTpALlii BOJAHIO B CILIABI.

B uemeepmomy po3oini BuknaneHo pe3ydbTaTH JOCIIIHKCHHS BOJHEBOCOPOIIMHUX
BJIACTHBOCTEH TreTepoda3sHuX CIIaBiB Ha OCHOBI iHTepMETaNiTy. Bylo po3risiHyTO HOBUH Kilac
NEPCIeKTUBHUX MaTrepialliB - COpPOEHTIB BOJHIO, CTPYKTypa SKHX MO€IHye 1Bl (dasu:
inTepmerania tuny AB: (daza JlaBeca), skuil 3MaTHUI B3a€EMOISATH 3 BOJAHEM IpHU KiMHATHIN
Temreparypi 3 BHCOKOK mBHAKICTIO Ta OLIK-TBepamii po34MH HAa OCHOBI THUTaHy, IO
XapaKTePU3YEThCSI BHCOKOIO BOJMHEBOIO eMHicTi0 (H/Me ~ 2). lochimkeHo, SK MPUCYTHICTH
neBHoi kinbkocTi OLIK-TBepaoro pozunny (06’emua mons miei ¢asu He O6inbie 35 %) BIMBaAE
Ha 3arajibHy BOJIHEBY €EMHICTH CILJIaBY Ta KIHETHKY MPOIECIB MOTJIMHAHHS 1 BUIIICHHS BOJHIO Y
NOpIBHAHHI 3 0JHO(Aa3HUMU CIUIaBaMH Ha OCHOBI iHTepMeTaniay tuiry AB: (¢aza JlaBeca). Kpim
TOTO, Ha TPHUKIAII JOCHIIKYyBaHUX reTepoasHHX CIIaBiB, MEpPEeBIpEeHO BU3HAYEHI KpHUTEPil
BITHOCHO BHOOpY JIETYBAJILHOTO €JEMEHTY JUIsl TO3UTUBHOTIO BIUIMBY Ha KUTBKICTH MOTJIMHYTOTO
BOJIHIO.

[lokazano, mo rerepodasHi CTPYKTypH, sKi, KpiMm ¢a3u JlaBeca, wMicTiaTh 10
35 % OLK-TBepmoro po3uuHy, CHPHUSIOTH IMiABUINCHHIO BOJHEBOI €MHOCTI CIUIaBIB, HE
BIUTMBAIOYM NPY [IbOMY Ha KIHETHKY MOTJMHAHHS BOJHIO TPHU NEpPHIOMY TiapyBaHHi. Bapiamis
00’eMHOrO CriBBigHOIICHHS MiX ¢a3zoro JlaBeca ta OIIK-TBepauM pO3UYMHOM J03BOJISE B
JOCUTDH IIUPOKOMY 1HTEepBajil 3MIHIOBATH BOJHEBY €MHICThH CIUIaBY, JocsAraioud 3HaueHb H/Me
~ 1,45.

Ha mnpuxmani rerepodasaux crmmaBiB cuctemu Ti-Zr-Mn-V  Oyno moka3aHo, 1o
3aCTOCYBaHHS TEPMiYHOI 0OPOOKH HE 3MIHIOE KPUCTATIYHY CTPYKTYpY Ta (a3oBHil cKkiaj CIUIaBy,

ajie Mpy 1bOMY BiTOYBa€ThCS KOATryIsIis (pa3oBUX CKIAJOBHX, 10 MPU3BOIUTH O MOKPAIICHHS



BOJIHEBOCOPOIIITHMX BJIACTUBOCTEH (CKOpOUYEHHs 1HKyOalliiHOTrO Tepiogy BIBIYl, MpH
HE3MIHHUX 1HIIMX Mapamerpax). bymno 3anponoHoBaHO HUIsAXU 301IbIIEHHS COPOIIHHOT EMHOCTI
SK KOXHOT 3 (a3, Tak 1 CIJIaBiB B LIJIOMY, 3aBJISKH 3MiHI TeMIepaTypHO-OapUYHUX MapaMeTpiB
HACHYCHHS BOJIHEM.

IMpu 3mini pocmimkyBanoi cucremu 3 Ti-Zr-Mn nHa Ti-Fe-Mn, npu 30epexeHH1
retepodazHoi CTPYKTypH CIIaBy (iHTepMeTaui] Ta cruiBicHyrounii 3 HUM OLIK-TBepauii po3uun),
BiIOYJIOCS 3HM)KEHHS BOJHEBOI €MHOCTI, @ TaKOXX HEMOXIJIMBOCTI HACHMYEHHS IOCIHIKYBaHUX
CIUIaBiB BOJAHEM IIPH M SKHX YMOBaX, MPUYMHOIO HOTO € HeOaKaHi 3MiHU (3MEHILEHHS) 00’ eMy
€JIEMEHTAPHOI KOMIPKH, 1 BIIMOBITHO IIbOMY PafiyCy TeTpacaIpUYHHX MIXKBY3JIiB Ta BiJACYTHICTh
B3aeMOIii 3a1i3a 3 BOJIHEM.

IPamuit po3din NpUCBSYCHUIN TOCHIPKEHHIO rerepodazHux cruasiB Ha ocHoBi OLIK-
TBepaoro po3unHy. Ha mpukmani mocmimpkyBaHux cruiaBiB Ha ocHOBI OLIK-TBepmoro po3umny
JUTSL y3araJbHCHHS 3aIlPONIOHOBAHUX KPHUTEPiiB BHOOPY JIETYBAILHUX EIIEMEHTIB PO3TIISHYTO
pi3Hi BapiaHTu JeryBaHHA. [lokazaHo, 110 B OKpeMUX BHUIIQJKaX BBEICHHS Y CIUJIaB €JIEMEHTY,
3/1aTHOTO B3a€MOJIIATU 3 BOJHEM, Ta 3 aTOMHHMM paJlyCcoOM, 3HAQYHO OUIBIINM 3a BiAMOBIIHUN
napaMeTp OCHOBHUX KOMITOHCHTIB CIUIABY, MOXE, HABITAKW, HETAaTHBHO BILUTMHYTHU SIK HA BOJTHEBY
€MHICTh CIUIaBY, TaK 1 Ha KIHETHYHI IapaMeTpu IMPOIECciB copOiii-mecopOrii BOAHIO, Ta
BH3HAYEHO JIOJIATKOBUIN KPUTEPIH, 1110 BU3HAYAE 1[I XaPAKTEPUCTUKH.

[Tpu nocnimxenHi cinasiB cuctemu Ti-Zr-Mn-V-Cr Oys0 eKcriepuMeHTaIbHO JOBEICHO,
0 TepMiyHa CTaOUIBHICTH TiAPUAIB, OTpUMaHUX Ha ocHOBI (asm JlaBeca Tumy Cl15 y
nopiBasiHHI 3 Cl14, 3HauHo Hmxk4va. [loka3zaHo, IO 3aCTOCYBaHHS y SKOCTI JDKEpesia BOJHIO
cymimii riapuaiB Ha ocHOBI (a3u JlaBeca Ta OLIK-TBepmoro po3unHy He moTpeOye CTBOPEHHS Ha
MOBEPXHI MarHil0 OCOOJMBUX YMOB ISl JMCOINAIll MOJEKYJ BOAHIO, OCKUIBKH BOJICHDb, KUl
BUAUIAETHCA 13 3a3HAYEHUX TiAPUIIB NMpPU HArpiBaHHI 3HAXOAWTHCS B aTOMapHOMY CTaHi i B
MICIISX IIITPHOTO KOHTAKTy MK YaCTUHKAMH 3/1aTeH JU(YHIYBaTH B MarHii.

Ha nmpuknani cinasiB cucremu Ti-Zr-Mn-V-Ho Oyno noBeaeHo, IO BBEICHHS Y CILJIaB
€JIEMEHTY, KU Mae OUTBIINI aTOMHMIA pajilyc 1 3/[aTeH YTBOPIOBATH 3 BOJHEM CTIHKY XiMIUHY
CIIOJIyKY, aji¢ He Ma€ JOCTaTHHOI B3a€EMHOI PO3YMHHOCTI 3 OCHOBHUMH KOMIIOHEHTaMU CILIABY,
NPHU3BOJUTH JIO TOTIPIICHHS BOJAHEBOCOPOIIHHUX BIACTHBOCTEH (HEMOXKIUBICTh HACHYCHHS
CIIaBiB BOJIHEM IIPH M’ SIKUX YMOBAX) 1 10 3HIKEHHS KUTBKOCTI IOTJIMHYTOTO BOJIHIO.

B ninomy HaykoBi MOJOXKEHHS, BUCHOBKM Ta peKoMeHpaalii chopmyrinboBaHi B JaHii
TUcepTaliifHii  poOOTi, BiA3HAYAIOTHCA JOCTATHHOI HOBU3HOIO Ta OOTPYHTOBAHICTIO.
JIOCTOBIpHICTD pE3yNbTATiB AMCEpTallii HE BHKJIMKAE CYMHIBIB, OCKIJIbKH BOHM OTpHMaHi i3
3aCTOCYBaHHSIM IIIHPOKOTO KOMIUICKCY CYYacCHHX B3a€MOJIONOBHIOIOUUX TEOPETHYHUX 1
eKCIIEPUMEHTAIbHUX METO/IB AOCHIPKEHb Ta CTaHAAPTHHX METOIB BUIPOOYBaHb OCHOBHUX

MeXaHIYHHUX Ta GKCHHyaTaHiﬁHHX BJIACTUBOCTEH OTPpHUMAaHUX MaTepianiB.



BHCHOBKM HaJe)KHUM YHHOM BiJIOOpaXalOTh OCHOBHI PE3yJIbTaTH JUCEPTAIiHOT
poboTw.

B Toii e yac HeoOX1THO BiJI3HAYUTH JISAKI HETOJIKH PEIICH30BaHOI poOOTH, a came:

1. 3a pe3ynbraTamMu JOCHTIKCHHS BIUIMBY JIETYBaHHS BaHazieM crutaBy TiisaZr3o2Mnsags
METOIaMH PEHTTEHIBCHKOro (pa3oBoro anamizy (puc. 3.3) aBTOp Big3HA4Ya€e  HE3MIHHICTh
(ha30BOro CKJIAMy CIUIaBY MICIIS MPH JIETYBaHHI BaHAIIEM BKa3ylOUH IPHU [[bOMY, IO Y CTPYKTYpi
000x cmaBiB Oyino BusiBneHo iHTepMetanin tumy (T1,Zr)(V,Mn)>x (cTp. 96). Oanak, B TEKCTi
JicepTalii He TMOSICHIOETHCS, KM YHHOM B HEJIETOBAHOMY BaHAII€EM CIUIaBi copmyBamacs
BaHailBMinIyto4a (aza. KpiM Toro, mopiBHSIHHS BUAY PEHT€HOTPaM BUXITHOTO Ta JIETOBAHOTO
BaHajieM cruiaBy (puc. 3.3) BKazye Ha iX MOMITHY BIAMIHHICTH (30KpeMa - IOAO MOJOKEHHS
JiHIA HaiiBumoi iHTeHCHBHOCTi). KpiM TOro, aBTOp CTBEpIXKye, MO B 000X CIJIaBax
miaTBepKeHo mpucyTHIicTh cminiB OLIK-TBepmoro po3umHy, onHAK Ha pEHTTEHOrpami JIiHil
BKa3aHOI (pa3u He MOoKa3aHo.

2. IIpu pocnimkeHHi copOuiiHUX xapaktepucTuk cruiaBy (Tio34Zro66)Mni;1Vo,1 aBTOp
BKa3ye, 1110 MPU KIMHATHIN TeMrepaTypi HacHueHHs Ta TUCKy BonHIo 0,6 MIla BojgHEeBa €MHICTh
it criaBy  ckiana 2,06 mac. % (ctp. 99). B Toii ke yac, micis HaCHYSHHS BOJHEM IIOTO XK
CIUIaBy IpH KIMHATHIM Temrmeparypi i aTMocepHOMY THUCKY BOJHEBA €MHICTh HE 3MIHIOETHCA 1
TakoX cTaHoBHTH 2,06 Mac.% (ctp. 101). HaBeneni gaHi 103BOJISAIOTH 3pOOMTH BUCHOBOK 010
BIJICYTHOCTI BIUIMBY THCKY BOJHIO Ha COpPOIiiHI XapaKTepUCTUKU CIUIaBy MpH KIMHATHIN
temneparypi. OfHak, Takuii BUCHOBOK OakaHO Oyiio O MiITBEpAMTH EKCIEPUMEHTAIHLHUMU
pe3yabTaTaMu OIIHKM BIUIMBY THCKY TiIpyBaHHS Ha COpOIiifHI BIIACTHBOCTI CIUIaBy B
CTaTHUCTUYHO JOCTOBIPHOMY Jlialia30H1 MapaMeTpiB MPOIIECy TiApyBaHHS.

3. 3a pesynbTataMu JOCTIKEHHs rerepodasHux ciiaBiB cuctemMu Ti-Zr-Mn-V aBTop
CTBEPIKYE, 110 3aCTOCYBAHHA TEPMiYHOI 00poOKu (Biaman y Bakyymi 107 ITa npu temmeparypi
900 °C Bupoaopx 30 roanH) HE 3MIHIOE KPUCTAIIIYHY CTPYKTYpPY Ta (ha3oBHiA CKIIaJ CIUIaBY, aje
IpU [OMY BiIOYBA€ThCS KOAryJisiis (a3oBHX CKJIAOBHX, IO MPU3BOIMTH 10 MOKPAIICHHS
BOJHEBOCOPOIIIMHUX BJIACTUBOCTEH (BUCHOBOK 2 10 po3a. 4). Omnak, B poOOTi, Ha XaJb,
BiZICYTHI (paKTHYHI KUTBKICHI IaHi, [0 MIATBEPKYBAJIH O 111 BUCHOBKH.

4. Y BHCHOBKY 7 no po3airy 4 aBrop crtBepmkye (ctp. 190), mo micis apyroro Ta
HACTYIMHUX IHKIIB cOpOIii-necopOIlii BOJHEBA €MHICTh MaTepialliB 3aJUINAETHCS HE3MIHHOIO.
Opnak, B poOOTI BIJICYTHI  KIJIbKICHI JaHi COPOIIMHUX XapaKTEpPUCTUK CIUIaBy IMIiCHs
MPOBEJCHHS CTATUCTHYHO JOCTOBIPHOI KIJBKOCTI UIUKIIB TiIpyBaHHA-IETiIAPYBaHHA, IO
HiATBEPHKYBAIH O JTaHE MOJIOKEHHS.

5. OuiHOIOYM BIUIMB JIETyBaHHs CIUIaBiB cuctemMu Ti-Zr-Mn BaHaniem Ha copOyroui
BJIACTUBOCTI CIUIaBY, aBTOP MPHUXOJAUTH JO BUCHOBKY, IO y BHUIAJKaX, KOJM BaHAIIN 3aMiHIOE

MapraHellb, BiI0yBa€TbCs CYTTEBE 30UIBLICHHS KUIBKOCTI MOTNIMHYTOro BonHIO (5-10 %) (ct1p.



206). OnHak, Ha Mid TIOTJISAM, JaHl MO0 COPOLINHUX BIACTMBOCTEH CIUIaBiB, HaBeJeHI B TaOJI.
5.5 Ta 5.6, He MO3BOJSAIOTH 3POOMTH BUCHOBOK IIOJ0 CYTTEBOIO 30UIbIIEHHS KUTHKOCTI
NOMJIMHYTOTO BOJHIO, TaK SIK HAaBpsJ Y MOXKHA BBaKaTH CYTTEBUM 30UIBIICHHS JTaHOTO
noka3HuKa Ha 5 %, TOOTO - B paMKaX CTaTUCTHYHOI HOXHOKH.

6. Ha >xamp, 3a HasgBHOCTI 3HAYHOTO OOCATY BKpail I[IKaBUX EKCIIEPHMEHTAIBHUX
pe3ynbTaTiB JOCHIKEHb, B TEKCT1 aucepTauii BIACYTHI JaHi IIOAO OCIHiTHO-IIPOMHUCIOBOI
arnpoOarrii Ta NepCHeKTHB MPAKTHYHOT'O BUKOPUCTAHHS OTPUMAaHUX B pOOOTI pe3ysIbTaTiB.

[IpuBeneHi 3ayBakeHHS, BTIM, HE 3MIHIOIOTH 3arajJlbHOI JOCTaTHHO BHCOKOI OIlIHKH

JcepTaniiHol poOOTH Ta HE 3HWKYIOTh PiBHS 11 HAYKOBOI I[IHHOCTI.

3arajqpbHMii BUCHOBOK MO aucepramii. Ha mijcraBi BUINCHaBEIECHOTO BBaXkaro, IO
mucepraiiiina pooora B.A. JIeXTIpEeHKO € 3aBEepIICHOI0 HAYKOBOIO IMPAIelo, MICTUTh OJepKaHi
aBTOPOM HOBI HayKOBi Ta MPHKJIAJHI Pe3yJbTaTH B Taly3i METAJIO3HABCTBA, SIKI B CYKYITHOCTI
PO3B’SI3YIOTh aKTyallbHy HAyKOBO-TEXHIUHY MpoOieMy po3poOKu (i3HKO-TEXHOJIOTIUHUX 3aca
CTBOpPEHHSI MaTepiaiiB-COPOCHTIB BOJHIO HA OCHOBI THTaHy 3 MiJBHUILEHOI BOJIHEBOI EMHICTIO
$a30BOro CKJIATY i MIKPOCTPYKTYPH.

ABTOpedepaT MOBHOIO MIpOIO BIAMOBIAA€ 3MICTY Ta OCHOBHUM IOJIOKEHHAM JAHMCEPTAllii,
a poboTra 3arajioM IMOBHICTIO BiamoBigae Bumoram OyHKTIB 9, 10 «[lopsanky mnpucymkeHHS
HAYKOBHUX CTYIEHIB», 3aTBepKeHOr0 nocTtanoBoro Kabinery MinicTpiB Ykpainu Bix 24 numHs
2013 p. Ne 567; ii 3micT BiamoBigae macnopTy cremianbHocTi 05.16.01 — MeTtano3HaBcTBO Ta
TepMiyHa oOpoOka MeTaiB, a aBTop amcepranii — JlexTsapenko Bonomumup AHaTomiioBud,
3aCIyroBY€ MPUCYIDKEHHS HAYKOBOIO CTYMNEHs JOKTOpa TEXHIYHHMX HayK 3a BIANOBITHOIO

CHeniajbHICTIO.

OdiniitHuii OMOHEHT,
3actynHuk aupekropa [IIM HAH VYkpaiau
I'. A. barmroxk
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