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Ha aBTopedepar auccepraimu [lapxomenko Mapka Cepreeruua
«OBOIIOIKA CTPYKTYPBI H CBOMCTB METAIUTMYECKUX CTEKO HA OCHOBE [MPKOHHUS
[IPY MHTCHCUBHOM [J1aCTUYECKOHN JedopManumy, npe/CcTaBIeHHON HAa COUCKAHHE
Y4€HOH  CTCHCHM  KaHAMZATa  TEXHUYCCKMX  HAyK 110  CHEelHaIbHOCTH

2.6.1 — «Metaji0BeIeHIE U TepMUYECKas 00padOTKa METAILIOB | CIIJIABOB Y

C momenta momydenust B 1960-x rojiax nepBbIX METalIHYECKUX CTEKOJ (MC) u no ceit
ACHB 3TOT MaTEpHall MOCTOAHHO LPUBJICKACT OOJIBIION HHTEPEC yUEHBIX, pabOTAOIUX B 00IACTIX
METAIOBEACHUA W (PU3MKM  KOHJICHCHPOBaHHBIX  CPEJl. brnarogaps  crpyxrypromy
pasynopsuodeHnio MC  001a1a10T MHOTOYHCIICHHBIMH  [IPEBOCXO/[HBIMH XapaKTEPUCTHKAMH —
YJIyUILICHHBIMH MEXaHHYECKUMH, MarHUTHBIMH, XUMHYECKUMHU CBOHCTBaMHU u
OuocosmecTuMocThio.  Tem He Memee, KkpaifHe I1UI0Xas I[L1ACTHYHOCTS IIpY  PaCTsHKECHUH,
BOSHHUKAOIIAst M3-3a JIOKAJIM30BaHHOW JeopMalluM BHYTPH II0OJIOC CABHra, CYUTAETCH
«axuinecoBoit nAToi» MC M OrpaHMYMBAaCT HX IIMPOKOE IIPHUMEHEHHE. [ToaroMy 3HaumTeNLHBIE
YCHIIMS HAIPABJICHbI HA IIPEOJIOJICHHE JTOH MPOOIEMBbI € IOMOIIBIO TEPMUUECKOH 006paBoTKH,
HOHHOTIO, JIA3EPHOI0 O0AYYEHUS U T.J. K COXKAICHUIO, YTH METO/IbI 10CTOOPabOTKH MMEIOT CBOM
HEJIOCTATKH, ~ HAlPUMEpP:  CIMIIKOM  CJIOXKHO — M30€kKaTh KPUCTALIM3ALMU IIPH  BBICOKHX
TeMIEpaTypax IIpH OOBIMHOM M JIA3€PHOM OTXKUIC; HMOHHOE OOJIY4eHHE BIJIMSCT TOJIBKO Ha
MOBEPXHOCTh  00pasuos. B macrosmiee Bpemst Juis  yaydimenus —ractadnoctd  MC
NEPCICKTUBHBIMU  SIBJIICTCST METOJMKH, HCIOJIB3YIOMIME ITOTEHUHA] OOJBIIMX IUIACTHYECKUX
gedopmanuit: akKyMyJIHPYIOLas poKaTka, KPyueHHE M0/ BHICOKMM JaBjicHueM. B CBs3H ¢ ITUM,
IPCACTaBICHHAS ~ JMCCCPTALMOHHAsE  padoTa  BechbMa  aKTyalbHA, [OCKOJBKY —IIOCBSIIEHA
YCTAHOBICHHUIO ~ 3aKOHOMEPHOCTEH  BIMSHMS MHTCHCHMBHOH IUIACTHYECKOW je(opManuu  Ha
MHKPOCTPYKTYPY M CBOMCTBA KaK OOBEMHBIX. TaK U JeHTOUHbIX MC Ha OCHOBE MPKOHHSL.

B pabore neranusmposano, ¢ mnpuBiedeHHEM OBGIIMPHOrO apceHasla COBPEMEHHOTO
OKCNEPUMEHTAIBHOTO  000PY/IOBAHMS. U IIPOIPAMMHOIO  OOECIEUEHHsS H3YYeHBl OCOBEHHOCTH
CTPYKTYpHO-(a3zoBeIx npespariennii MC Zryy sCuys sAljoFes, Zr2 5Cun sAlgFes, Zr;3Cuy; mpm
MHTEHCUBHOH IU1acTHYecKol edopmannn kpyuennem (MITJIK) u akkymyaupyrommeii nHTeHcuBHOIM
iacTHyeckon  aedopmannn kpydennem (AK-UITJIK). VcranoBieHo BIMSHHE PEXHUMOB DTHX
00paboTOK Ha XapaKTEPUCTHYECKUE TEMIIEPATYPhI (Harnpumep, g, Tepy) U IPOLECCH TEPMUYECKOMH
Kpucrammsamun - ucciegosandpix - MC.  Ilokasano. 4ro wm3menenus B ctpyktype MC
Zry sCugy sAljgFes, Zrgr sCuss sAljgFes npu MITJIK npuBojsit x yBeaudeHnuio MUKPOTBEPIOCTH Ha
10%. Jlns nannpix cocraBoB MC ycTaHOBIEHBI TpM 5Tara 3BOJIOLNUU crpykTypsl nipu MITIK:
[ — pasmenenne wucxomHo# amopHOil MaTpuibl Ha o6nacTH OeqHbIe M GOrarbie Cu/Zr;
I — dopmuposanmne nanoxpucramios B nanubix obiactax; 111 — poer KPHUCTAUIOB U JlallbHEUIIAH
pacnaj aMmop(pHOro COCTOSIHUSL Ha O0JIACTH ¢ Pa3jIMuHbIM cooTHomenuem Cu/Zr. Jlokazano, 4yro
npuMenenue MIIJIK wm3Mensier npouecc KpucTaUIM3alUKM  CIUIaBa Zr7;3Cuy; — nedopmanns,
NPOXOJAIIAs MYTEM 3apPOIKIICHUS U PACIIPOCTPAHCHUS 110JIOC CJIBUIA, CO3/MaET 00JIaCTH XUMUYECKOM
HCO/THOPOJIHOCTH,  YTO IHPHUBOJUT K (OPMHMPOBAHMIO IIPH HAIPEBE HBTEKTHYCCKOH CMECH
B-Zr + CuZry, B TO BpeMsl KaKk KPUCTA/UIM30BAHHAS JIEHTA UMEET (azosseiii cocras a-Zr + CuZr,.

Pabota nmeer Kax HayuHylo, Tak W NPAKTHYECKYIO 3HAYUMOCTD. IlosydeHHble pe3yJIbTaThl
AOIOJIHAIOT HAKOIJIEHHBIE 31aHuUst B 00sacT (Pu3uKu aMOpHOro U aMopPHO-KPHCTATHIECKOTO
cocrostnust MC, ¢rnocoGeTByIOT J1yullemMy NOHMMAHUIO MPOILECCOB, MPOTEKAIOMMX B HUX pu
OONBIIMX TIACTHYECKHUX JjieopManusax. A 3T0, B CBOIO o4epe/ib, MO3BOJUT B OyjyiieM 6Oolee
OCO3HAHHO YNPABJIATL CTPYKTYPOH 1 cBokicTBaMu MC Ha OCHOBE IMPKOHHS, C LEJIBIO PACIIMPEHHIO

HX BHCAPEHUS B Pa3/IMYHBbIX MHIKCHEPHBIX [MPHUITOKECHUSX.
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Pesysbrarhl Xopomio anpoduposanbl Ha POCCHHCKHX. MEKIYHAPOIHBIX KOH(PEPEHIHAX U
OIyOJIMKOBAHBI B 13 1evatHbIX padoTax, U3 HUX 5 B BBICOKOPEHTHHIOBBIX KYPHAIAX, BXOISIIMX
B pehepatnBHbie 6asbl WoS u Scopus.

Texer aBTopedepara H3I0KEH MOCICA0BATENLHO, XOPOLIO CTPYKTYPUPOBAH H COJCPIKUT
A0CTATOYHOE KOJIMYECTBO HJITIOCTPATUBHOT O Marepuasia., OTpaKarouIero CyThb HCCHeﬂOBaHHﬁ.
ChopmyTMpOBaHHbBIE BBIBOIBI JTOIHYHO BHITEKAIOT H3 CoJiepKanui padoThl U XOPOIIO 00O0CHOBAHBI.

Tem e menee. 110 aBTOpedepary MOKHO ¢/1e1aTh CJICIIYIOIINE 3aMEYaHUS:

1 ABTOD. YBbI, HE HPOBEN JOIKHOIO M3yucHus cpoitcrs MC KOMIIJIEKCE (Harpumep,
MEXaHMHCCKUX, SIICKTPOXUMUUECKUX H T.)L.), @ OUCHHUI JILIb O/IHY MHKPOTBEPAOCTH. MOKHO ObLIO
[IPOBCCTH MCIIBITAHMS HA M3THO, PaACTSIKEHHE JUIA ONpe/ieiieHus TPOYHOCTH. [JIACTHYHOCTH,
TPEMIMHOCTOUKOCTH MaTepuasa, a He OrPAHHYMBATHCS MHUKPOMH/ICHTHPOBaHUeM. Takum obpazom,
Ha3BaHue jucceprauuu «DBomonus crpykrypsl 1 CBOWCTB...». Ha Moii B3I, CIIMIITKOM
obImee 1 BBOAUT B HEKOTOPOE 3alI1y/IeHUE 110 [IOBO/1y MCCJICJIOBAHUSI UMEHHO ¢BOMcTB MC.

2. [Tpu paGore ¢ BbIOpaHHBLIMH 00JACTSIMH Ha [IOM-n300pakeHusIX CTPYKTYpPBI BBICOKOTO
paspeleHust (B 4aCTHOCTH, Ha puc. 3.4.6,7.12 aBrope(epaTa) CJIe/I0BAIO OCYIIECTBUTh ObIcTpOE
npeodpasosanne dDypve (FFT) s noxrsepsicienus mx aMOpP(QHOCTH WM KPUCTAIMYHOCTH.
[Tonyuenne FFT or kpucrammmueckux u amMop(HbIX 00J1aCTCH ABISETCS TPUBHAIBHOI 3ajauen, a
UX BKJIFOYICHUE 1a8T MHOIO PEUMYIIECTB IPH MUHUMAILHbIX YCHITHSIX.

Chenannble 3aMeYaHus HE CTABSIT 110/ COMHEHUE JIOCTOBEPHOCTh M HAYYHYIO 3HAYUMOCTH
PE3Y:ILTATOB M BBIBOJIOB M HE CHUIKAIOT MOJIOKHTE/ILHYIO OLIEHKY [IPE/ICTABJICHHOI paboTh.

Huccepranmonnas pabora Iapxomenko M.C. sBisercs 3aK0HUEHHbIM KBaJIH(PUKAIHOHHBIM
Hay4dHbIM ~ MCCJIC/IOBAHUEM,  COOTBETCTBYET BceM  TpeboBanusiM  llonoxkenus o MOpSIIKE
IpUCYKICHUS  yu€HbIX  crenenedt B HUTY MUCHUC, npeassBasemMbiM K KaHMIaTCKUM
aurccepranusam. Cunraro, yro, aprop Mapk Cepreesny IlapxoMeHko 3aCIIYIKHBACT IPUCYIKICHUS
YUCHOH CTENEHM KaHJMjata TEeXHUYECKMX HAyK 110 ClelMaibHocTH 2.6.1 — «MertasuioBeienue u
TepMHUYECKasd 00padoTKa METAJIJIOB U CILJIABOB». y
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