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1. 3akoHOMipHOCTI GOPMYBaHHS CTPYKTYPH Ta MEXAHIUHUX BIACTUBOCTEN BUCOKOEHTPOMIHUX CIJIaBiB CUCTEMU

Al-Cu-Ni-Fe-Cr-Ti-V B nporeci MexaHiYHOTO JIeryBaHHSI Ta CIIiKaHHS

2. Generalized correlation of structure and mechanical properties formation in high entropy alloys of Al-Cu-Ni-Fe-
Cr-Ti-V system during mechanical alloying and sintering

Pedepar:

1. Po6oTa mpucBsiu€Ha BCTAaHOBJIEHHIO 3aKOHOMiIpHOCTEN (POpMYyBaHHS CTPYKTYPH, (a30BOro ckuazny Ta ¢isuko-
MeXaHiyHUX BjacTUBOCTeN 6araTokomMnoHeHTHUX Al-Cu-Ni-Fe-Cr-Ti-V cmaBiB B Ipolieci MexaHiUHOTro JieryBaHHs
Ta HACTYIHOTO clikaHHs. EKcrieprMeHTaIbHO BCTAHOBJIEHO, 10 [1J18 i BUIIEHHS €eHeproeeKTUBHOCTI
MeXaHi4Horo Jjierysanss (MJI), npouec noLiJbHO IPOBOIUTH B IJIAHETAPHOMY MJIMHI B CEPELOBUIL OEH3MHY.
[TokazaHo, 110 MOCJIiJOBHICTh CIJIABJIEHHS/PO3UYMHEHHS €JIEMEHTIB y CIIJIaBaxX KOPEJIOE 3 iX TeMIIepaTypolo
IIJIaBJIEHHS, a CIJIaBJIEHHS TIOYMHAE MPOTIKATHU IiCisl NOAPIOHEHHS KPUCTaiYHOI CTPYKTYPH 10 HAHOPO3MipHOTo
cTany (< 60 Hm). ITix yac nponecy MJI popmyloThcs NepecrudeHi TBep i po3urHy 3amimeHHs 3 OLIK kpucrasniyHoo
I'PaTKOIO i HAHOKPUCTAJIIYHOIO CTPYKTYPOIO. Al y CryIaBax BUCTyIae aKTUBAaTOPOM (GOPMyBaHHS Ta CTabislizaTopom
a3y 3 OLIK kpucTaniyHOO CTPYKTYypoOlo. BcTaHOBIIEHO, 1110 HaBITH Micid Bignany rnpu temrneparypi 1000 °C cniaBu



cxagarTbed i3 a3 Ha ocHosi OLIK i 'IK kpucTaniyHux CTPYKTYyp. B po60Ti MoKa3aHo, Mo CIiKaHHS OPOLIKiB
BECiB, otpumanux MJI, HeO6XiIHO TPOBOIUTU 3 OAHOYACHUM MPUKJIAJAHHIM TUCKY, TOOTO, TAKUMU METOJAMH, SIK:
enekTpopo3pspHe cnikanHs (EPC) ta cnikanusam nig tuckom (CIIT). Mertop, CIIT, nopisusiHO 3 EPC, no3Bossie
MiIBUIMINATY MEXaHiuHi BIACTUBOCTI CIIaBiB Npr6san3Ho Ha 10-15 % (Hanpukian, MikpoTBepaicTs HV 3pocTae Bif,
9,85+0,31 mo 11,22+0,30 I'Tla y cninasi AICuNiFeTi ta 3 8,50+0,37 go 9,18+0,25 I'Tla y crinasi AICuNiFeCr), 3aBasku

6ib1I TIOBHOMY 30€PEKEHHIO (pa30BOrO CKJIay Ta HAHOCTPYKTYPHOIO CTaHy B KOHCOJIiJJOBAHUX 3Pa3Kax.

2. The present study reports synthesis of nanostructured high entropy solid solutions in Al-Cu-Ni-Fe-Cr-Ti-V
system by mechanical alloying (MA). Milling was carried in high energy planetary ball mill and attritor mill. Petrol
and ethanol was used as a process controlling agent. MA in petrol in planetary ball mill finished the fastest. The
alloying rate is found to correlate best with the melting point of the elements among metallurgical factors. The
mechanism for this correlation is explained through the effect of melting point on solid-state diffusion and
mechanical disintegration which are critical for the final alloying. During MA, a supersaturated solid solutions
consisting of a metastable BCC phase were formed. The phase composition transforms to new BCC and one or two
FCC solid solutions when the MA powders were annealed or sintered. The BCC and FCC solid solution structure
without intermetallic and other phases can be maintained even after the alloy was annealed at 1000 °C. The alloyed
powders were consolidated by pressure sintering (PS) and spark plasma sintering (SPS). The Vickers's hardness of
PS and SPS nanocrystalline equiatomic AICuNiFeTi HEA is 11,22+0,30 GPa and 9,85+0,31 GPa, respectively, and
equiatomic AlICuNiFeCr HEA is9,18+0,25 GPa and 8,50+0,37 GPa, respectively. PS compared with SPS increases the
mechanical properties of the samples to 10-15 %, saved nanocrystalline structure and phase state (as MA).

Jdep>kaBHHHM peecTpaniiiHuii Homep JiP:

IIpiopuTeTHHH HANIpSIM PO3BHTKY HayKH i TEXHIKH:
CrpareriyHu# NpioOpHTETHHUI HAIIPSIM iHHOBaLLiMHOI Aig/ILHOCTI:
ITizcyMKH JOCTiI>KEeHHS:

Iyo6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasibHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHS pe3yJIbTaTiB AHCEpPTalii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. FOpkoBa OnekcaHgpa IBaniBHa

2. Yurkova Alexandra I.

KBasigikamis: 1.1, 05.16.06
ImenTudikarop ORCID ID: He zactocoyerbcs
JonaTkoBa iHdopmarisi:

IloBHEe HaMEHYBaHHS IOPHIHYHOI 0COOH:



Kopg 3a €IPIIOY:
Micue3HaxoaKeHHS:
dopma BaacHOCTI:
Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocoyerbcs

VII. BizomocTi npo odiniiHHX ONIOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OTIOHEHTH
Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. Connues Biktop [leTpoBuy

2. Conuues Bikrop IleTpoBuy

KBasigikanis: n.r.1., 05.16.06
ImenTudikarop ORCID ID: He zactocoyerbcs
JonaTkoBa iHdopmanist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByracHOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. Kongpariok CraHicyiaB €BreHoBUY

2. Konpgpatiok CraHiciaB €BreHOBUY

KBasigikanis: 1.1, 05.16.01

InenTudikarop ORCID ID: He 3acrocosyetscs
HoparkoBa indopmamnist:

IloBHe HallMeHYBaHHS IOPHIHNYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiriHHS:

Imentudikarop ROR: He zacrocoyerbcs

PeuenseHTu



VIII. 3akr04Hi BimoMocTi

Biacue IpizBume Im's Ilo-6aThKOBI Jlobopa IL1.
rOJIOBH pajgu

Biiacue IlpisBume Im's I1o-6aThKOBI Jlobopa 1.1,
rOJIOBYIOYOTO Ha 3acCifiaHHi

BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 3a peECTpallil0o HAyKOBOIi IOpuenko T.A.

OisIJIbHOCTI




