OT3bIB
oduLIUaTEHOTO OIMIIOHEHTAa Ha AUCCEPTALMOHHY 0 padoTy PaxmaTyJijioeBoi
I'ynino3sr MyxpueBHBI Ha TeMy : «BiinsiHHe IeJ109HBIX METAJVIOB Ha (Ppu3nKo-
MeXaHHYeCKHe U XHMHYeCKHe CBOICTBAa aJIIOMHHHEBOI0 IPOBOJHHKOBOIO
ciiiaBa AlTi0.1», npeacraBieHHON Ha COMCKaHUE YYEHON CTEIIEHU KaHu1ara
TEXHUYECKUX HayK I10 CrienuaibHOCTu 2.6.17-MarepuaioBeienue
(TeXHUYECKUE HAYKN).

AKTYaJIbHOCTh TeMbl. AJTIOMUHUI U €r0 CIUIaBbl 3aHUMAIOT Ba)KHOE MECTO B
COBPEMEHHOM 3JICKTPOTEXHUYECKOM MPOMBIIUICHHOCTH. biarojaps co4eTaHHio
TaKUX CBOMCTB, KaK BBICOKAs 3JEKTpHUYECcKas MPOBOAMMOCTb, MaJbIil yICIbHBIN BeC,
Xopoliass KOPPO3HOHHAs CTOMKOCTh, TEXHOJIOTMYHOCTH U CPAaBHUTEIBHO HH3Kas
CTOMMOCTh, AQIOMUHUN IIMPOKO MCIOJIB3YETCS MPU IPOU3BOACTBE Pa3IUUHBIX
ANIEKTPOTEXHUUECKUX U3JENUil. DTH MPEUMYIIECTBA JEIaI0T €ro OJHUM U3 Hauboiee
MEPCIIEKTUBHBIX MaTepUallOB ISl TepeJadyd U pacIlpeieieHUus] dJIEKTPUYIECKOM
SHEPrHH.

OmHuM ©3 TJaBHBIX [PEUMYIIECTB QIIOMHHUS SBISIETCS €ro BBICOKas
SIIEKTpUYECKasi MPOBOAUMOCTE. XOTS [0 3TOMY IOKA3aTeIi0 OH YCTyIaeT MeIu, HO
MMEeT 3HAYUTEIbHO MEHBUIYIO IIOTHOCTD, II0 CPAaBHEHUIO C MEIBIO IIPUMEPHO B TPH
pa3a. OTO IO3BOJISIET YMEHBIIUTH Maccy IPOBOJHUKOB U CHM3UTH HArpy3ky Ha
ONOpHl JIMHUK dyekTporiepenaud. Kpome Toro, amoMuHHMA sBIseTcs Oojee
JOCTYIHBIM Y OSKOHOMHYECKH BBIFOZHBIM MarepuaioM. [lo aToil mpuduHe
QIIOMUHHUEBBIE MTPOBOAHUKH IIMPOKO MPUMEHSIOTCS B SHEPreTHKE, 0COOECHHO IpH
CTPOUTEIBCTBE BO3AYIHBIX JIMHUI AJIEKTPOIIEpEeaayn.

B 3JeKTpOTEeXHUKE LIMPOKO MCIIOJIB3YIOTCS TaKXe AaJIIOMUHUEBBIC Kabenu
pa3IMYHOTO -‘HasHaueHus. OHM NPUMEHSIOTCS B NPOMEIILUIEHHBIX MPEIIpPUATHIX,
KUIBIX 3TAHUAX, DHEPTETUUYECKUX YCTaHOBKAX M JPYrHX 00BeKTax. AIOMUHHEBBIC
Ka0elu UCMONB3YIOTCS Uil NEepeJaddl U paclupeneseHus 3JIeKTPUUECKON SHEpruu B
HHU3KOBOJIBTHBIX M BBICOKOBOJBTHBIX CeTSIX. VX NpHUMEHEHUE TMO3BOJIAET CHU3UTH
CTOMMOCTH KaOeJIbHON POy KUUU U YMEHBIIUTH OO BEC JIEKTPUUECKUX CUCTEM.

Bonbuioe 3HaueHWe B DIEKTPOTEXHUKE HMEIOT aJIOMHUHHUEBBIE CIUIaBHL. B
OTIMYKME OT YUCTOIO ATIOMHUHMUS, CIUIaBHl 001agaioT 6ojiee BBHICOKOH MEXaHHMYECKOM
IPOYHOCTBIO W JIYYIIMMHU SKCIUTyaTallMOHHBIMU Xapakrepuctukamu. JloGaBieHue
pa3IM4YHBIX JIETUPYIOIIUX 3JE€MEHTOB, TAKUX KaK MarHui, KpeMHUIA, TUTaH U JpyTHE,
II03BOJISIET YJIyYIIUTh CBOMCTBA QIFOMUHUS U PaCIIMPUTH 00JIACTH €ro MPUMEHEHUS.
AJIOMHHMEBBIE CIUIaBBl IIMPOKO HCIIOJIB3YIOTCS IPU M3TOTOBJIEHUH IPOBOJIHHUKOB,
TOKONPOBOSIIAX ~ INMH, KOHTAKTHBIX  OJEMEHTOB ¥  JPYyTUX  JeTajei
3IIEKTPOTEXHHUYECKOTO 000pYJOBaAHMUS.

HccnenoBanue (bU3UKO-XUMUUECKUX, TEPMOJUHAMUIECKUX u
TeIUIOGU3NYECKUX CBOMCTB alIOMHHUEBOr0 IpoBogHHKOBOro cruiaBa AlTi0.1 ¢
JATHEM, HATpUEM WU KajllueM - BakKHas akTyajbHas 3ajayda, KOTopas IT03BOJIIET
Hay4yHo 000CHOBaTh BHIOOp cOCTaBa [JBYX-MHOI'OKOMIIOHCHTHBIX CIUIABOB JIJIS
pa3IMYHOI TEXHUKH.



JloCTOBEPHOCTh  Pe3yJIbTATOB, CTPYKTypa, coaep:kaHHe H O00bEéM
aucceprauuu. JluccepranmonHas paboTa COCTOUT U3 BBEICHHUS, IATH IJIaB M
NPUIOKEHUS, U3JI0KeHa Ha 152 cTpaHuWIax KOMIBIOTEpHOro Habopa, BKiIoyaeT 61
PHUCYHOK, 46 Ta0JMll, U CIIUCKA JUTEpaTypsl U3 153 HauMEHOBaHMS.

JluccepTanuss HamucaHa COTJIaCHO OOmMM TpeOOBaHUSAM, NPEABIBISIEMBIM K
QUCCepTalysIM Ha COMCKaHHE Y4EHOH CTENEHU KaHAuAaTa TeXHU4YeCKuX HaykK. OHa
BKIIIOYaeT B cebst 0030p JIUTEpaTyphl, B KOTOPOM KPUTHYECKH pacCMaTpUBAIOTCS, B
JO0CTaTOYHOM 00BbEME IMyOMKaAIK APYTUX HUCCIeN0BaTeNe, UMEIOMMUX OTHOIICHUE
K paboTe, MPOBEAEHHON AMCCEPTAaHTOM, M IATh IJaB, B KOTOPBIX IIpeICTaBJICHBI
coOCTBEHHBIE HCcleNoBaHusA. M3ydeHa MUKpPOCTPYKTypa, MEXaHHYECKHE CBOWCTBA
AMIOMUHHUEBOr0 TpoBoAHUKOBOro ciutaBa AlTi0.1 ¢ nuTHeM, HaTpueM M KajlueM,
TeIIopU3NYECKUe CBOWCTBA M TepMOAUMHAMUYECKHE (YHKIUM aJIIOMUHHUEBBIX
' CIUIaBOB, KHHETUKA MX OKUCICHHUSA U 3JIEKTPOXMUMHYECKUX CBOMCTB. 3aKaHYMBACTCS
JUCCepTaLUsl BBIBOJIAMU. ‘ :

Bo BBeneHmnm 00OCHOBaHAa aKTyaJbHOCTh TE€MBI paboOThI, CHOPMYIMPOBAHBI
Helb M 3aJa4yd MCCIIENOBAaHUS, M3JI0)KEHAa Hay4yHasi HOBU3HA, TEOpPETHUYECKas U
NpaKTUYECKas 3HAYMMOCTh pabOThl, IPUBEICHBI 3aLULIAEMBIE TIOJIOKECHUS.

B mepBoif riaBe mpexacraBieH 0030p JMTEpAaTyphl [0 TEME HCCIEIOBAaHUS.
OnucaHel HKCIOJIB30BaHUE AQIIOMUHUAA ¥ €r0 CIUIABOB B 3JIEKTPOTEXHUKE;
TEIUIOEMKOCTh aIFOMUHMS, TUTAHA U LIEJIOYHBIX METAJIOB; OCOOCHHOCTU OKUCIICHUS
QNOMMHHAA ¥ €ro CIUIaBOB € INEJOYHBIMM  METallaMU; KOPPO3UOHHO-
JJIEKTPOXUMHUYECKOE TMOBEACHUE CIUIABOB ANIOMUHUS C TUTAHOM M ILEIOYHBIMU
MeTaJlJIaMH:

Bo BrOpoif TriiaBe aBTOPOM IIPEACTABICHBl MaTepUa]bl W METOJBI
UCCIICIOBaHUS (PU3UKO-MEXAaHMYECKMX U XUMHYeckuX cBoictB cmiaBa AlTi0.1 ¢
naatdeM, ‘HatpueM © KaigmeM. OmucaHbl:  Metayuiorpaduyeckuit  aHamm3
MHUKPOCTPYKTYpBl, ME€TOA bpuHes Wi onpenencHus TBEPLOCTH, HCCIIENOBAHUE
TEIUIOEMKOCTH © B PEXUME OXJIAKICHUS C AaBTOMAaTUYECKON perucrpanuei
TeMIIEpaTyphbl, TEPMOTPABMMETPHYECKHII METON H3y4EHWs KMHETHKH OKHCIIECHHS,
peHTreHo(}a3oBbIi aHAIU3 MPOLYKTOB OKHUCIEHUS M IMOTEHLMOCTATUYECKUN METOX
M3y4EeHUs] aHOJIHBIX CBOMCTB CILJIABOB.

Takum 06pa3om, B CBS3HM C OTCYTCTBUEM CUCTEMATHUUECKUX JAHHBIX O (U3UKO-
MEXaHUYECKUX U XMMHYECKHX CBOWCTBA AJIIOMHUHHEBOIO IIPOBOJHMKOBOIO CILIaBa
AlTi0.1, nmocnenHue OBUIM B3ATHI B KauecTBEe OOBEKTa MCCICIOBAHUSA B JaHHOI
JccepTallMOHHOM paboTe. _

OcranbHble IJaBbl  JUCCEpTAldM  IIOCBAILIEHBI  3KCIEPUMEHTAIBHOMY
MICCIICZIOBAHUIO TBEPIOCTH, MUKPOCTPYKTYPBI, TEIUIOEMKOCTH ¥ TEPMOAUHAMUYECKUAX
GYHKIMA, KUHETUKH OKUCIEHUS U 3JIEKTPOXUMHUYECKOIO MOBEACHUS alllOMUHUEBOTO
npoBoaHUKOBOrO cruiaBa AlTi0.1 ¢ meI0YHBIME METAIIAMH.

HuccepraumonHas paboTta 3aBepmiaeTcsi OOLIMMM BBIBOJAMH, CIIMCKOM
UTUPOBAHHOW JTUTEPATYpPhl U IPUIIOKECHUEM.

CreneHb 000CHOBAHHOCTH H J0CTOBEPHOCTH OCHOBHBIX pe3yJbTaTOB H
pekoMeHaauuii, cpOpMyJTHPOBAHHBIX B JHCCePTALHMH. BBIBOABI U II0JIOKEHUS,
chopMyIMpOBaHHBIE cOuUcKaTeleM, OOOCHOBaHBl Kak TEOPETHYECKH, TaKk U

[TOJIy4YCHHBIMU IMPAKTUICCKUMU PE3YJIbTATaMU.
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OKCIIEpUMEHTAIBHBIE HMCCIIEIOBAaHUS BBIIIOJHEHB C TMOMOINBIO HM3BECTHBIX
Hay4HBIX o6opy noBaHmMii: MMITY JIbCHOT'O MOTEHLMOCTaTa [11-50-1.1;
TEPMOTPABUMETPUYECKUX BECOB; MpHOOpa Ui U3MEPEHHUsI TEIUIOEMKOCTU TBEPIBIX
TENl B PEXKUME «OXJKIACHUs»; Metautorpaduyeckoro mukpockona KP-1.3230-2K;
tBepaomep Mmapku HBRV-187.5D s onpepeneHuss TBEPAOCTH METAIOB IO
bpunemnmo; npubop BD-27HI] mis u3MepeHHs yIEIbHON 3JIEKTPOIPOBOAUMOCTHU
IIpA KOMHATHOU TEMIIEpaType.

B mpoBenenHbix PaxmartyiuioeBoit I. M. mccneoBaHUSX MOJIYYEHBI Ba)KHBIE
Hay4HBIE pe3yJIbTaThl, CPEIHU KOTOPBIX CIEAYET OTMETUTH CIIEAyIOLIHKE:

- METOJIOM MeTayiorpaduu IMokKa3zaHo, YTO J00aBKM JIATHUS, HATPUS U KaJus,
ocobenno or 0,01 mo 0,5 mac. % 3HAUUTENBHO W3MENbYAIOT CTPYKTypHBIE
COCTaBJIIONIME aTIOMUHIEBOT0 IPOBOAHUKOBOTO cruiaBa AlTi0.1;

- CTaHJapTHBEIMU METOAaMM u3MepeHus (MeTo 1 bpuHest) TBEpAOCTH METaLIOB
mokazaHo, 4yro ngo6aBka mo 0,5 mac. % menounsix wmetamioB (Li, Na, K)
YBEJIUYUBAIOT TBEPAOCTH U MpouHOCTH cruiaBa AlTi0.1;

- B PEXUME «OXJIAKACHUS» 110 MU3BECTHOM TEIUIOEMKOCTH 3TaJIOHHOro obpasua
u3 amomuHus Mapku ASN omnpezneneHa TEIUIOEMKOCTh MPOBOJHUKOBOIO CIIaBa
AlTi0,1 ¢ noGaBKkamMu JIUTUSI, HATPUS U KaJIUS.

- METOZIOM TEpMOI'PAaBUMETPUH YCTAHOBJIEHO, YTO C IIOBBILIECHUEM TEMIIEpaTyphl
U COJIEpXKaHUs JINTHUSA, HATpUs U Kajlus B aJIOMUHHUEBOM IIPOBOJHUKOBOM CILIABE
AlTi0.1 cKOpOCTH €ro OKHCJICHHS HE3HAUUTEIbHO Bo3pacTaer. OnpenencHbl
3aKOHOMEPHOCTH M3MEHEHUs KMHETHYECKUX XapaKTEPUCTUK OKUCJICHHS CILUIAaBOB B
TBEPZOM COCTOSIHUU B BO3YILIHOM Cpee;

- METOIOM PEHTreHO(}a30BOro aHajiu3a OMNPENENCHO, YTO IPU OKUCICHUU
HCCJIEIOBAHHBIX CIUIABOB 00pa3ylOTCS IPOCTHIE OKCUABI U OKCHBI TUIIA HIITUHENCH:
A1203, Ti305, TiOz, Li2,03Ti3,4308, Na2A122034, Alz1_86K2_59034. VYcraHoBlieHa POJIb
MOIUGUUIUPYIOIMX 3JIEMEHTOB B (GOpMHUpOBaHUU (A30BOr0 COCTaBa IMPOAYKTOB
OKHCJICHUS] M1 MEXaHU3Ma MPOoIecca OKUCICHHS CILIABOB;

- TOTEHIUOCTATUYECKUE MCCICAOBAHUSA B IOTECHIMOJUHAMUYECKOM DEXKUME
nmokasaym, 4yto gobaBku menounbix MetauioB (Li, Na, K) B crutaB AlITi0.1 cmemator
MOTEHIUAIBl CBOOOJHON KOpPpO3UM, MHUTTUHIOOOpa3OBaHUS M pENacCHUBali B
nosoxurtesnbHyo obnacte. Ilpu BBemenun 0,01-0,5 mac.% Li, Na u K ckopocts
Koppo3uu cHmxkaercss Ha 10-20 %. YBenuyeHne KOHUEHTpAaLMHU XJIOPHUI-MOHOB B
pactBope NaCl npuBOAUT K POCTY CKOPOCTH KOPPO3UH U  CMEIIECHUIO
AJIEKTPOXUMHUYECKHUX MOTEHIINAIOB B OTPUIATEIbHY IO 00J1aCTh.

IIyOnukanusi OCHOBHBIX pe3yJIbTATOB, [MOJIO’KEHHH ¥  BBIBOJOB,
NpUBeAEHHBIX B AuccepTanuu. [lo pesynbratam ucciaenoBanuii omyOaukoBano 19
HayyHbIX IIyOiMKalMii, U3 KOTOpPBIX 9 crareli B pELEH3UPYEMBIX >XypHajax,
pexomengoBanHbiXx BAK Poccuiickoit ®@enepauun: «KypHan MarepuanoBeneHue»,
«U3Bectus BY3o0B. 1|BeTHas MeTaiury prus», « DU3UKOXUMUS [IOBEPXHOCTHU U 3alUTa
MmarepuaioB», «BectHuk IlepMCKOro HalMOHAJIBHOIO  MCCIIELOBATEIHCKOTIO
IOJIMTEXHUYECKOIO0  YHHMBepcUTeTa. MalMHOCTpOeHUue, MaTepualoBEICHUEY,
«BectHuk  CapaTOBCKOTO TIOCyJapCTBEHHOTO TEXHHUYECKOIO0  YHHBEPCUTETay,
«BectHuk  Kys0acckoro rocyZapCTBEHHOTO  TEXHUYECKOTO  YHHUBEPCUTETay,

«ITonmuTeXHUYECKUI BECTHUK. Cepl/lﬂl I/IH)KeHepHBIC HCCIICOIOBAHUA, «H3Bectus
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