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[locTOSIHHBIE MAarHuTBl 3aHMMaeT BakKHEHIee MeCTO B COBPEMEHHOMU
TeXHUKE B KadyecTBe (YHKUMOHAIbHBIX MAaTEpHalloB, HE MEHEe BaKHOEe, YeM
TpaHchoOpMaToOpHasl CTalb WM MeIb B 3JEKTPOTEXHHMKE, XOTs MO o0iemy
notpedasieMOMy  BeCy  MOCTOSHHbIE  MarHWThl ~ 3HAYMTEIBHO  YCTYMaroT
cep/ieYHHKaM TpaHc(OpMaTOpOB HIIM BIIEKTpONpoBojaM. Ho He TOJbKO 3TO
OmnpezeNnseT aKTyalbHOCTh TeMbl AuccepraluoHHoi paborer E.C. Cauenko.
OOBEKTOM HMCCIIEIOBAHUS €€ AUCCepTaLUU SIBISETCS JaBHO U3BECTHBIA M XOPOLIO
OCBOEHHBI! B MPOM3BOJCTBE BHICOKOKOIPLUTUBHBIN CIIIAaB TPOMHOW CHCTEMBI Fe-
Ni-Al (crmmaB Twma anbHH). B kxadecTBe OJHOrO M3 OCHOBHBIX METOJOB
uccnenosanus B guccepraumu  E.C.  CaBueHKO  MCIONB30BaH  METOJ
MPOCBEYMBAIOIINN ANEKTPOHHOW MUKPOCKONUU TOHKUX (DOJNIBT, JUIsl KCCII€N0BaHMS
MpOLIeCCOB pacrafga ¥ (OPMUPOBAHMS BBICOKOKOIPLIMTUBHOIO COCTOSIHUSI B
crjlaBaX TUIAa allbHM OJTO CHENaHO BIEpPBble B MHPOBOHM IHUTepaType. OTO
3HAUUTENBHO YCHIIMBAeT akTyaslbHOCTb TeMmbl aucceprauumu E.C. Casuenko. B
HACTOsIIIlee BpeMs IMPOrpecc B PAa3BUTUU HOBBIX MAaTEpPHUaNOB ISl MOCTOSHHBIX
MAardHUTOB CYIIECTBEHHO 3aMEJJIM/CS, B TOWCKAaX HOBBIX BO3MOXKHOCTEH
MOBBILIEHUSI THCTEPE3UCHBIX XapaKTEPUCTUK MAarHUTOB M CO3JaHMsl HOBBIX
MaTepuaoB MCCIeoBaTed OOpaTHIMCh K TPaJMUMOHHLIM MaTepuajiaMm, HO Ha
COBPEMEHHOM OJKCIEPUMEHTAJIbHOM YpPOBHE. B  BBICOKOKOOAIbTOBOM  CIiaBe
Annuko 8 (ciencTBHe pa3BUTHS CIUIABOB ajlbHU) METOAOM BBICOKOpa3peLIaroIen
5JIEKTPOHHON MUKPOCKOMMHU y2Ke IOTy4YEeHbl HOBbIE IPUHLUITHANBHbBIE PE3YTbTAThI.
HccenemoBanne 3THX CIJIABOB aKTyajbHO €Le U IOTOMY, YTO OHM HE COJepiKar
JOPOTOCTOSIIIMX ~ PEJKO3EMENbHBIX  JJEMEHTOB. B COBOKYMHOCTH  9THX
COOOpaXEHUM ClleqyeT MpU3HATh TeMy M OOBEKT JHCCEpTAMOHHOW pabOThI
E.C. CaBueHKO 4pe3BblUaliHO aKTyaJIbHOM.

Hapsismy ¢ OpocBeYMBAIOLIEH — 3NEKTPOHHOW — MUKPOCKOIWEW  [Uisl
WCCIIEAOBaHNs pPaHHMX CTaAWM pacrnaja KMCXOLHOIo0 TBEPAOro pacTBopa Ha
CUJIbHOMArHUTHYIO U CTa0OMarHUTHYIO (a3bl B 3TOW JMCCEPTALMU HCIIONb30BaH
HeNnbli  KOMILIEKC METOJOB COBPEMEHHOTO (M3MYECKOro MeTajlIOBEIEeHHUs:
pacTpPOBOM DJIEKTPOHHOM MHUKPOCKONHHK, JU(dEepeHIUanbHOM  CKaHUpPYOLIeH
kanopumeTpuu, I[P, MarHUTOMETpWM, BKJHOYas TEPMOMArHUTHBIM aHaNuU3,
W3MEpEHHE MeTeTb T’MCTEPE3Uca B YACTHBIX M TMOJIHBIX [MKIAX, a Talkoke KPUBbIX



MarHWTHOTO BO3Bparta. B uacTu npocBeunBaroLlel 371eKTPOHHON MUKPOCKOITUHU 3Ta
paboTa MOBTOPSIET U Pa3BUBAaET MCCIleN0BaHMs, BblnoaHeHHbIe 0. A. CkakoBbIM B
1951 romy MeTOIOM 3JEKTPOHHOM MMKPOCKOMUM YIJEPOAHBIX PEIUIMK, 4YTO
MpUaaeT JOMOJHUTEIbHYIO LHeHHOCTh nonydeHHbIM E.C. CaByeHko pesynbpTaram.
Pacmag TBepmoro pactBopa HCCIENOBaH MOCie CTaHJapTHON TepMooOpabOTKH
(oxJaKIeHre C KPUTUYECKON CKOPOCTBIO), @ TAKXKE C MPEPhIBAHUEM KPUTHYECKOIO
OXJIKIEHUS IPH PasHbIX TeMIlepaTypax (3aKajkod OT pPa3sHBIX TEMIIEpATyp), UIH
rociie pe3Koil 3aKajiKy [0 KOMHATHOW TeMIIepaTypbl U OTIycKa. Y 1auHbId BeIOOD
BAPUAHTOB TEPMOOOPAOOTKH BMECTE C COBPEMEHHBIMHM METOJAAMH HCCIIEI0BAHMUS
obecrieunn  ycrex pabOThl: TMOJY4YEeHBl PE3YJbTaThl, PaCLIMPSIONIME HaIIW
(Gu3MYecKue MpeJCcTaBIeHuss O CIMHOAANBHOM pacnaje, CO3Jarolliue OCHOBY JIs
ONTUMM3ALMNA TEXHOJIOIMM OOBIYHOW W TepMOMArHUTHOW OOpabOTKH HE TOJILKO
CIUIABOB albHH, HO U 0OJiee JErMPOBAHHBIX, CONEPIKALMX KOOAIbT CIIABOB TUIIA
IOH/124 u FOHJK35. HekoTopble pe3ynbTaThl MOJY4YeHbl BHEPBbIE (Hapsay ¢
TEPBBIM UCCIIEZIOBAHUEM 3TOTO CIJIaBa B 3JIEKTPOHHOM MMKPOCKOIIE Ha IIPOCBET).

Cpenyd WHTEpeCHbIX OPUIMHAIBHBIX  PE3yJNbTaTOB B JMCCEepTallUd
E.C. CaByeHKO CUHMTAI0 HY)KHBIM OTMETHUTH CIEAYIOLIHE:
-BIepBble OOHAPY)XEHHBIM B 3TOW cUcTeMe sueucTbl pacnan (puc.86, c.116
IUCCepPTalUN );
-MUKPOCTPYKTypa Ha puc.87, Koraa o0iacTb AMCIEPCHOIO CIHHOAATIBHOIO
pacrana OKpyKeHa [IBYyXCIOWHBIMH obojoukamu 63Ta M OsTa-wiTpux (as. Ora
CTPYKTYpHasi KOHMUTypalusi OY€Hb HAllOMMHAET CTPYKTYpY B CIjlaBax CHUCTEMbl
Sm-Co-Zr-Cu, xorma sueiika ¢assl tuna SmyCo;; okpykeHa 000J0UKON (a3bl
tuna SmCos, 4yTo U obecrieynBaeT KOMOMHALMIO BbICOKON KO3PLUTUBHOW CHUJIbI
BBICOKOM OCTaTOYHOM MHAYKIMH 3Toro Martepuana. OOHapyxeHHe OOIIMX
3aKOHOMEPHOCTEN B CTOJIb Pa3HbIX Marepuanax OCOOEHHO LEHHO IJisi Pa3BUTHS
HAy4YHBIX OCHOB UX TEXHOJIOTHH;
-HCClleOBAaHUE TEPMUYECKOM CTAOWIIBHOCTH CIjiaBa ajlbHU W OOHapyKeHHue
YIIyUulIeHHsT TEPMUYECKOW CTaOWIIBHOCTH TIpM H3MEHEHMH YCIIOBHH pacrnazia
TBEPOro pacTBopa (M3MeHEHHE CXeMbl TEPMOOOPAOOTKHM).

AstopedepaT ¥ MmyOIMKaLUK¥ COOTBETCTBYIOT AMCCEPTALMK W TMOJHOCTBHIO
OTpaXkaroT ee CoJlepKaHUeE.

[lo paGote cieayeT BbICKa3aTh HECKOJIBKO 3aMEYaHMM.
1. MnTeprperaiiisi 3aBUCUMOCTH KOSPLIUTMBHOM CHMIIbI OT TEMIEPATYPhI 3aKaJKU
Ha puc.62 BHI3BIBaET COMHEeHMs. HecTaOUbHbINA XapakTep KpMBOH KOIPLUUTUBHOU
cuibl (OOJIBLIME CKAYKWA TPU MalblX M3MEHEHMSAX TEMIIEpaTypbl MpepbiBaHMs
OXJTQXKIEHUS C KPUTHUIECKOH CKOPOCTBIO (TeMIepaTyphl 3aKalKK) BPsI/I Jik CBSI3aHbI
C pacmagoM «XOpOLIei» MOMYIMPOBAHHOH CTPYKTYpbl (puC.58, KpuTHUYecKas
ckopocTh oxnaxaeHus 10 20°C) u 006pa3oBaHUeM AMCNEPCHOW HEYNOPsI0UCHHOH



CTPYKTYPBI BBIJICTCHUH MpyU KpUTHUUECKOM oxnaxaeHuu 1o 870°C (puc.63) unu 1o
850°C (puc. 65). O4eBUAHO, YTO CTPYKTYpPbI Ha puc.63 u 65 obpazoBanuck cpasy
TaKMMH, a He UCIIOPTUIN «XOPOLIYIO» CTPYKTypy. [IprunHa, ckopee BCero B TOM,
4TO B OTOH 00JACTH TeMIepaTyp BCe MPOMCXOIUT O4YeHb ObICTPO, @ TEMIEPaTypy
yyacTka oOpa3lia, M3 KOTOPOro BbIpe3aHa (ojbra Ui [POCBEYUBAKOLIEH
MHUKPOCKOTIMH, MBI 3HaeM He To4yHO. lIpu nuamerpe obpasua 12 MM M CKOpPOCTH
oxNaxaeHuss 4-6 rpaji/MUH 3aMeTHO€ YMEHbLIEHHe TeMIlepaTypbl IPOM30MIET B
cJi0€e, TOIIMHOM nuib 1/17 oT quamerpa obpazua.
2. Kpussie JICK Ha puc.51 mnoka3blBalOT 3aMeTHble TeIUOBble I(POEKTH B
HM3KOTEMITEpaTypHOM obsactu: B paiioHe 500-550°C mpu Harpese un 180-200°C
npu oXJaxAeHuu. B Texcte nuccepraunu 3TH 3(pQeKThl He 00Cy)aaroTcs. Mexay
TeM Ha puc.74 sTOoMy TemjaoBoMy 3((EKTy TOYHO COOTBETCTBYET MAKCHUMYM
HaMarHWYeHHOCTH HACBILIEHHUs cIijiaBa (Toxe 0e3 obcyxaeHus). Itu oba s dexra
SIBHO HATIOMWHAIOT 3¢ dexTs CTPYKTYpHOM penakcainuu npu
HU3KOTEMIIEPATYPHBIX BBIAEPKKAX METANIMYECKUX CTEKOJ, U TOBOPST O TOM, UTO
nocie oxnaxaenus Hke S00°C nokanbHble TPeoOpa30BaHUsl CTPYKTYpPhl JalIeKO
He 3aKOHYMJIUCH (KaK U B CTAJSIX TPU HU3KOTEMIIEpaTypPHOM OTITyCKe).
3. HemonsTHO, NOYeMy TOHKYIO BHYTPHU3EPEHHYIO CTPYKTYpy Ha pHC.85
JIMCCEPTAHTKA TPAKTYeT KaK CleAbl TPaHuL] aHTHU(a3HbIX JOMeHOB. Eciu Obl 5TO
Obl1d aHTH(a3Hble PAHULIBI, OHU JOJDKHBI OBITh MapajlejbHbl ONpPeNeJeHHBLIM
KpucTatorpadhuyecKuM HampaBieHus M, a 3Toro HeT. Ckopee BCEro, 3TO MpaHULb
0JIOKOB MO3auKH, JEKOPHPOBAHHbBIE BBIACIEHUSIMHU yIiopsaoueHHOW B2-(a3bl (kak
CTpaBeIMBO MUIIET AUCCEPTAHTKA).
4. cnonws3oBanue rpapukoB XeHkens (puc.89) B nucceprauuu O4YeHb MOJIE3HO U
ABJISIETCS TIOJIOKUTENBHON CTOPOHON paboThl. Ho TpakToBKa 0COOEHHOCTEN DTHX
rpaMKOB Kak MposiBieHUe (WJIM He MpOsiBI€HHE) OOMEHHOIO B3aMMOJAEHCTBUS
MeXIy pasHeiMd (DazaMu coMmHUTeNbHa. OOMeHHoe B3aumojelcTBue — >PQexT
B3aMMOJIEHCTBHS MEXY CITMHAMH B MIEPBO KOOPAWHALMOHHOHN cdepe (0OMEHHBIN
MHTErpajl 3aBUCHT OT OTHOLUEHUS J[uaMeTpa He3alOJIHEHHOW 3JIEKTPOHHOM
000NOYKM aToMa M MEXATOMHOTO pacCTOsiHUs). bbiio Obl MHTEPECHO U3
MIOCTPOEHHBIX KPUBBIX BO3BpaTa MOJIyUYUTh paclpelie]leHue 00ObEMOB 110 BEJUUMHE
KOIpUUTHBHOM cuibl o meroauke McCurrie (Phil. Mag., 1970, 1971, Science,
1970) 1 nmpoceauTh BIUSHUE TEPMOOOPaOOTKM Ha 3TO pacnpeesIeHuE.
Bricka3zaHHbIE 3aMeuyaHUss HE MOTYT HM3MEHHUThb OOILLYHO MOJOXKUTEIbHYIO
oneHky pabotsl E.C. CaBueHKO, BBINOJHEHHOW Ha BBICOKOM Hay4YHOM YPOBHE U
colepikalledl OpurhHanbHble (U3UYECKUE PE3yJbTaThl, HMEIOLIME TaKXKe WU
MpaKTHUECKOE 3HaueHue. JTa paboTa oTBevyaeT BceM Kpurepusam [lonoxenus o
MPUCYKIEHUH Y4eHbIX cTemneHedt oT 24 centadps 2013 r. Ne 842 (nywnxrel 9-14),
MpenbABISEMBIM K KaHIUIATCKUM auccepranusam, nosromy E.C. CasueHko



3aCIy)KMBAET MPUCYKICHUS YUEHOW CTeNeHH KaHaAuaaTa pU3MKO-MaTeMaTHIeCKnuX
nayk 1o creruansHoctd 01.04.07 — ¢pusrka KOHAEHCHPOBAHHOIO COCTOSHMUS.
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