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Ha aBTOopedepaT nucceprauuu 3agopoxHoro Binaaucinasa IOpbeBruya «Oco0eHHOCTH
B3aMMOJICHCTBHUS C BOJOPOAOM THAPHI000pa3yIOIIMX CILJIABOB B HEPABHOBECHOM COCTOSHUU H
KOMITO3UIIHOHHBIX MaTEPHAIOB HA UX OCHOBE», IIPE/ICTABIEHHOI HAa COUCKaAHHE YUYEHOM
CTEIEHH JOKTOpa TEXHUYECKHX HAayK MO creuuaabHocTh 2.6.17 — «MarepuanoseieHue».

B Hacrosmiee BpeMsi UcCCleNOBaHMS B HANpaBlI€HMM CUHTE3a MarepuajoB B
MeTacTaOMIBHOM WM HEPABHOBECHOM COCTOSIHUHU IS BOAOPOJ-aKKyMYJIMPYHOUIMX CIIJIaBOB
BLI3BIBAIOT OCOOBIA Hay4yHBIH | TpUKIaAHON uWHTepec. Takue Marepuanel IOIYYarOT
Onarofaps UCIOAb30BAHUIO PA3TMUYHBIX METOJ0B, B TOM 4YMC/JIE M METOJ0B 3KCTPEMAILHOIO
Bo3zeiicTBUs. OaHAKO, BIMSHUE I[OJIYYEHHOIO HEPABHOBECHOI'O COCTOSIHMS YKa3aHHBIMHU
METOJAaMH Ha BOJIOPOACOPOIMOHHBIE XapaKTEPUCTUKU MPU CHHTE3€ TUAPUA000pa3yronIHX
CIIABOB JIO CUX IOpP [0 KOHIIA He BhIICHeHBl. Mcnosb3yemble B AMCCEPTALIMOHHON pabote
3apopokHoro Baaaucnasa lOpbeBuua cBepXxObicTpas 3aKajka W3 KHIKOIO COCTOSIHHMS U
TBEpAOGha3Hblii MexaHoXuMHuecKui cuHTe3 (MXC) OTHOCATCA K METO/aM JKCTPEMaIbHOIO
BO3/1eMCTBUS Ha MaTepuall.

Wcrnonb3oBaHue 93TUX METOJOB TO3BOJWIM CYIUECTBEHHO PpacLIUPUTh HHTEPBaJIb
CYILIECTBOBAaHHA OAHOGMA3HBIX obnacTell MCCIeAyeMbIX THAPUI000pasyloluX CILIaBOB,
00YC/IOBJIEHHOE POCTOM B3aUMHOH pacTBOPUMOCTH KOMIIOHEHTOB B TBEP/bIX pacTBOpax, a
TAKKE CUHTE3MPOBATh TAKUE MAaTephabl B HAHOCTPYKTYPHOM M aMOp(HOM COCTOSHMAX. B

3TOIl CBSI3W, AaKIEHT, cAelaHHblii B pabore 3anopokHoro Bulagucnasa HOpbeBuua,

HaﬂpaBHCHHHﬁ Ha BBIABJIICHHC 3aKOHOMepHOCTCﬁ BJIUAHHUA HpHOGpeTGHHOFO HEPABHOBECHOI'O

COCTOAHMSA Ha JKCILTyaTallMOHHBIE CBOMCTBA MaTepHaloB I 00paTUMOro XpaHeHUs H
BBIJIEJICHHS BOJOPOJA CBHACTENLCTBYET 00 OYEBMIHOH aKTyaJbHOCTH ILEICH M 3ajad,
MOCTaBJIEHHBLIX B padoTe.

B paGote nojiy4eH psa HOBBIX HAYYHBIX PE3YJIbTATOB, CPEIH KOTOPHIX MOKHO OTMETHTh
CJICIYIONINE: 1) [Iytem npsAMOTro BBICOKOYHEPIeTUUECKOTO TBEPA0(A3ZHOro
MEXaHOXMMHMYECKOI0 CHHTE3a MoJy4YeHbl MHTepMeTasimdeckue coeamHeHuss NiTi, TiFe u

(TiFe)iooxMx (M = Zr, Nb, Mn, Co, Cu, Mg, Al Ni, Cr u S) B HepaBHOBECHOM

' HAHOCTPYKTYPHOM COCTOSIHUM C CYLUECTBEHHO YBEJIWYEHHON B3aMMHON pacTBOPUMOCTBHIO

KOMITOHEHTOB [0 CPAaBHEHHMIO ¢ PacTBOPUMOCTBIO, YKa3aHHOW Ha PaBHOBECHBIX JMarpaMmax

- COCTOAHMUA. HByquO BJIMSIHUE HEPABHOBECHOI'O COCTOSIHHUA Ha BOﬂOpOﬂCOpﬁHI/lOHHbIe

coiictBa. IlpoBenena oieHka koddduinueHToB AHM(OY3HMH KOMIOHEHTOB B HCCIEYEMbIX
cucremax. Ilokazano, uro nporecc popMupoBaHus (a3 HAYMHAETCSA C COEJIMHEHUS HA OCHOBE

MaJIOTIOABMKHOI'O 3JIEMEHTA, IPH 3TOM, € YBEJIHYCHHUEM IPOIOIKHTC/IbHOCTH 06pa60T1<14



Wi

KOHIIEHTPALIM JICTKOTIOABMKHOTO JJIEMEHTa B 00pasyrOLIMXCS COCIMHCHHMAX pacTéT, 4TO
nojarBepxiaer auby3uoHHblil xapakrep ¢opmupoBanus (a3 npu MXC, 2) IlposeneHs
TEPMOJMHAMWYECKHE pacueThl YCIOBHH  GopMHpOBaHMSA  OJHO(PAZHOIO COCTOAHHUSA B
MHOTOKOMITOHEHTHBIX  CJIOKHOJIETMPOBAHHBIX CHUCTEMAX, IMOJIIYYEHO DKCICPUMEHTAIbHOE
MOJITBEPIKACHHE 00pa3oBaHUs OAHO(A3HBIX TBEPIALIX PaAcTBOPOB B TaKMX CHCTEMaXx.
[TokazaHo, YTO BEpPOSATHOCTh (OPMUPOBAHMUS  OAHO(AZHOIO COCTOAHUS B CJIOMKHBIX
MHOTOKOMIIOHEHTHBIX CHCTEMax BbIIIE B TE€X CIUIaBaX, B KOTOPbIX OMHApHbIC SHTAIBLIINN
cMelleHUss OMM3KM K HYM0, 3) YCTaHOBIEHO, 4YTO TMPH MCHOJIL30BAHUM MEXaHHYECKOH
aKTUBAIIMK JOCTHTaeTcs BBICOKOAE(EKTHOE COCTOSHHUE MOPOILKOBBLIX CILIABOB-HAKOIMUTE/ICH
Bojiopojia (CHB), uro mo3BossieT NMOHM3UTL TEMIEPATypy HMX KOHCOIW/IAIIMM B IOPUCTbIE
00bEMHBIE 00pasibl ¢ COXpaHEHHEM HAHOCTPYKTYpHOro cocrtosdnus, 4) Ilpemnoxen meron

HaHeceHHus OaphepHBIX MOJMMEPHBIX MOKpbITHH Ha mopouiku CHB, xorTopbie nporycKaroT

BOAOPOA., HO MPCHATCTBYIOT INPOHHKHOBCHHIO KHCIOpOJAAa MW BlIaru. Hcnonbn3oBaHue

METaIJIONOIUMEPHBIX KOMIIO3MTOB Mpe0TBpaliaeT [accUBaLMIO TOPOIIKOB
rHAPUA000Pa3yIOIMX CIUIABOB KOMIIOHEHTAMM BO3JlyXa M JAPYIHX Ta3o00pasHbIX cpel. )
[Ipeanoxken MeToq (GOPMHUPOBAHUS METALIONOIUMEPHBIX KOMIO3MLMOHHBIX MEMOpaHHBIX
MaTEepHaIOB HOBOTO THIIA /Ul BBIJEJICHUS BOJAOPO/Ja M3 rasoBbiX cMeceil. B ocHoBe metoja
JEKUT  CIOCOOHOCTh  FHAPHAO00pA3yIONMX MaTepHasoB 00paTUMO B3aMMOJEHCTBOBATH

TOJIBKO € BOJOPO/JI0M.

B kauecTBe 3aMeuaHnii MOJKHO BBICKA3aTh CJICAYIOLIEE:

1. He Bcerma aBropy Vy/IaBajJoch aHAJIM3UPOBATL MMEIOIIMECSs W JIOCTYIHBIC
JAMTEpaTYpHBIC  JaHHblE,  Kacalollecs  NPEeJMETHON  4yacTh  JMCCEepTallik MO
MEeXaHOCHHTE3MPOBaHHBIM ciiaBam Ha ocHoBe TiFe. Tak, nanpumep, paborsl (Hoda Emami
et al., http://dx.doi.org/10.1016/j.actamat.2014.12.052. Hydrogen Storage Performance of
TiFe after Processing by Ball Milling u Hydrogen storage behavior of TiFe alloy activated by
different methods. Fangqin Guo et al.. https://doi.org/10.1016/j.mIblux.2021.100061) u

JIpYrHe OKa3ajluch BHE MOJs 3peHHs aBTopa. TakKe MOXKHO COXKaIeTh O TOM, YTO aBTOP
paboTBl HE YINIOMHHAET OTHOCHTENbHO cBekHit 0030p B YOH (HepaBHoBecHbie (asoBbie
IpeBpalleHus B CIUIaBax IPH MHTEHCHBHOMN miactuueckoit aedopmanmnn / MK, Pasymos.
A.E. Epmaxkos. 10.H. I'oprocteipes, b.b. Crpaymai. // Yenexu ¢pusnueckux nayk. 2020. V.
190. P. 785—810) 0 pa3aMyHBIX CICHApUSIX M AETaJbHBIX MEXaHW3Max [peBpallcHUN B

TBEPAOM TECJIC MPH CYHIECTBEHHO HEPABHOBCCHBIX BO3/ICHCTBUAX.



BMmecre ¢ TeM J0KEH OTMETHTD, UTO ITPUBEAEHHBII aBTOPOM aHajIn3 UMEIOLIUXCS JIaHHbIX B

JMCCEPTAIMK IO YIIOMSHYTBIM CILIaBaM sBJISIETCS JOCTATOYHO TOJIHBIM M HCUYEPIIBIBAOIINM

711 000CHOBaHUS M TOCTAHOBKHU HOBBIX 3a/ad4.

2.  M3BectHO W3 JMTEPATYPHBIX HMCTOUHUKOB, YTO MaKCHMAaJlbHas BOJOPO/IOEMKOCTH B
autom Ounapaom crutaBe TiFe gocturaer 1.9 Bec.%, OIHAKO I10C/IE MEXaHOXUMHUYECKOTO
cunreza TiFe makcumaipHas BOJIOPOIOEMKOCTh cHUKaetcs 10 1.4 Bec.%. bbuio Obl BaKHO

y3HaTh MHEHHE aBTOpa O NPUYMHAX 3aMETHOTO pa3iiM4us B BojopogoeMkocTy nocie MXC.

3. U3 tekcra aBropedepara He COBCEM IMOHATHO. B YEM 3aKIHOYACTCS MPUHIMIIMATILHAS
OCOOCHHOCTHL M NPEUMYIHIECTBO  IMOJYYEHHs  I'MAPUI000pasylomiux  COCIMHECHUM ¢
MCII0JIb30BAHUEM IIAPOBOH IJIaHETAPHOI MeJIbHUILIBI?

CjenaHHble 3aMevyaHdsi HUKAK HE BIMAKOT Ha OOIIYIO BBICOKYIO OLEHKY paloThl.
Juccepranmonnas  pabdora  3amopoxknoro  Buagmcnasa  HOpweBuua  mpejcrasisiercs
3aKOHUEHHON, BBIMOJIHEHA Ha BBICOKOM YPOBHE, IOJYYEHHBIC Pe3yJbTaTbl HUMEIOT
HECOMHEHHYIO HAayuyHYI HOBH3HY. ABTOp pabdotsl 3ajopoiknbiii Biamucnas HOpbeBiy
- 3aCJIY)KHMBAET MPHUCYIKACHUSI YUEHOIl CTENEHH J0KTOpa TEXHMYCCKUX HAYK M0 CIELUHaIbHOCTH

2.6.17 — «MarepuaiioBeieHUEY.

' naBHBII HAy4HBIH COTPYAHUK

71ab0paToOpUu MPUKIAIHOIO MarHeTU3Ma
UnucTuTyTa Gpu3ukn MeTalanoB Ypaibekoro otaenenus PAH,  /
1.¢.-M.H., npodeccop il

Epmakos A.E.

S oa0nM el 001en otagng /) |
,g/@.{__%‘ii




