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BeAyLIEH OpraHu3alMd Ha JuccepTalvoHHyro paboty Illapunosoit Xwuione
SIky6oBHe Ha Temy: « DU3UKO-MEXaHUYECKHE U XMMUUYECKHE CBOMCTBA aTFOMUHUEBO-
MarHueBoro crmiaBa AMr2, JIerHpOBaHHOrO TaJjUlMe€M, HUHAHUEM M TaJUIUEM),
IPEJICTaBJICHHYIO Ha COMCKAaHHWE y4EHOW CTENEeHW KaHAuJaTa TEXHUYECKHUX HayK IO
cnenualIbHOCTH 2.6.17 — «MarepuanoBeieHue (TEXHUYECKUE HAYKH )».

AKTYaJIbHOCTb T€Mbl IHCCEPTALHHU
Cpenu MmMpPOKO HUCHOJIB3YEMBIX MAaTEpUaIOB 4YacTO BCTPEYAIOTCS TakKHe, O
KOTOpPBIX Yy IIOJIb30BaTeliel HeT AocTtaroyHod wuHpopmamuu. OOHUM U3 TaKUX
MaTepUasoB SIBIISIOTCS ATFOMUHUEBO-MAarHUEBbIE CIUIABBI, MPECTaBISIONIME COOOM
METaJUIMYeCKHe CIUIaBbl Ha OCHOBE QIIOMUHUS U coﬁepmamne HebobpIIoe
KOJIMYECTBO JIErMPYIOIMX 2ieMeHTOoB. Kak B IPOMBINUIEHHOCTH, TaKk M B
MOBCEJHEBHON XU3HU OHU 3aHMUMAIOT OYEHb Ba)XXHOE MECTO, YTO OOYCIOBJIEHO HX
YHUKQJIBHBIMU CBOMCTBAaMHU M 00JACTSAMHU NpUMEHEHHs. B alllOMHHHEBO-MarHMeBBIX
‘CIuIaBax coiepkuTcs 10 6% wmaraus. Uewm Belllle €ro Co/ep)KaHHe, TEM IMpPOYHee
cruiaB. [loBbllIEHME KOHLEHTpALlMM MAarHus Ha KaXXIbli I[POLEHT YBEJIUYMUBAET
npezen npoyHocty npumepHo Ha 30 Mlla, a npexnen tekydectu — npumepHo Ha 20
MIla. Ilpu 5TOM OTHOCHUTEIBHOE Y/UIMHEHHE YMEHBIIAETCS HE3HA4YUTEIbHO,
ocraBasice B mpeznenax 30-35%. Opnako mnpu cojep)aHWM MarHus cBbiue 6%
MEeXaHUYeCKas CTPYKTypa CIUlaBa B HarapTOBaHHOM COCTOSIHUM IpHOOpeTaer

HeCcTaOMJIbHBIN XapakTep, yXyAIlaeTcss KOPPO3UOHHAsI CTOMKOCTS.
AIOMUHUN U €ro CIUIaBbl IPUMEHSIOTCS MTPAKTUUYECKU [TOBCEMECTHO — B OBITY,
NPOU3BOJICTBE,  CEJIBCKOM  XO3HCTBE,  MAIIMHOCTPOECHHUH,  aBHACTPOEHUH,
crpouTenbeTBe. M3 HHMX HM3rOTaBIMBAIOT pasju4Hble E€MKOCTH JUIS XpaHEHUs WU



TPaHCIIOPTHPOBKH, KOHCTPYKIHWH, JETAIH, a TaKKe MCIOIb3YIOT B KadecTBe
OOJIMIIOBOYHOTO MaTepHaa.

W3 amomuHueBblx TpyO0 © mpodumied CTPOAT pa3iuYHbe KapKacHbIE
KOHCTPYKLIMHM M pambl. M3 3TOro Mmeramia M3roTaBIMBAIOT JETaA CaMOJIETOB,
BEpPTOJIETOB, aBTOMOOWMIIEH, MOPCKUX U PEYHBIX CyJIOB, pakeT. B aJeKTpoTeXHHuecKon
MPOMBIIUIEHHOCTH OH  HUCIOJIB3yeTCs Ul  CO3JaHusi OBITOBBIX INpHOOpOB,
3JIEKTPOTEXHUYECKUX W3/ICNIUil, MPOBOJOB W Kaleyeil. PaccMOTpUM HECKOJIBKO
IIPUMEPOB NIPUMEHEHUs1 amoMuHus. Mcxons u3 atoro, uccienoBanue U paspaboTka
HOBBIX COCTAaBOB CIUIABOB Ha OCHOBE AQIIOMHHHS C BBICOKOW KOPPO3HOHHOMN
YCTOMYUBOCTBIO W JAPYTMMH ONTHMAIBHBIMH 3KCIUTYyaTAlHOHHBIMH I1apaMeTpaMu
ABJIAIOTCS OJHUM U3 OCHOBHBIX HAIlPaBJICHUH pPAa3BUTHS OSJIEKTPOXUMHUYECKUX
NpoU3BOACTB. B cBOIO ouepesnb pa3paboTKa HOBBIX CIJIABOB JIOJDKHA OIMHMPAThCs Ha
BCECTOPOHHIOIO JKCIIEPUMEHTAJIbHYI0O M TeopeThdeckyio 6asy. B cBs3u ¢ 3tum
auccepraumonHas pabora [lapunoBoit X. Sl., mocBsimEHHAsS NaHHOW mpoliieMe |
HalpaBJIeHHAs Ha BBINOJHEHHE psla TI'OCYJapCTBEHHBIX CTpaTerHidi W IPOrpaMM,
SBJISIETCS aKTyaJIbHOM.

3HAYHUMOCTD MOJYYEHHbIX AaBTOPOM AHCCEPTALIUH Pe3yJIbTATOB

Hayunast 3HaurMocTh paboThI 3aK/II09aeTCs B CIIELYIOLIEM:
“ VYeTaHOBIIEHBI OCHOBHBIE 3aKOHOMEPHOCTH HM3MEHEHHUs TeIJIOEMKOCTH H
TEPMOJMHAMMYECKHX ~QYHKIMH (3HTalNbIMHK, OSHTPONMM U dSHeprum ['u66ca)
aJIIOMMHHEBO-MariueBoro cruiaBa AMr2, JICFHpOBaHHOI‘O. rajiylieM, HHJIUEM H
TaJUIUEM, B 3aBUCUMOCTHU OT COJIEp)KaHUs JIETUpyromX 1emeHToB. [loka3zaHo, 4To ¢
IOBBIIIEHHUEM TEMIIEpaTypbl U KOHIEHTPAllMM Tajulds, MHIUS M TaJUIMs 3HAYeHUs
TEIJIOEMKOCTH, SHTAIBIIMM U SHTPONHH CIulaBa AMr2 yBeIW4YMBaIOTCS, TOTJAa Kak
asHeprus ['mb6ca ymensbIaercs. ‘
v MeramiorpadguueckuM METOIOM IOKa3aHO, 4TO JI00ABKH rajulds, WHAUS U
tajus (ocobeHHo npu conepxkanuu 10 1,0 mac. %) crnocoOCTBYIOT 3HAUUTEIIBHOMY
U3MENIbYEHUIO CTPYKTYPHBIX COCTABJISIIOIIMX aTIOMHUHUEBO-MarHMEBOro CIUIaBa
AMr2.
. Metozom u3MepeHus TBEPAOCTH IO BpuHEIIO yCTaHOBIICHO, 4TO 100aBKH
uHausg ¥ taums 1o 1,0 mac. % OpUBOAAT K CHUKEHHUIO TBEPAOCTH U IPOYHOCTH
QIIOMAHUEBO-MarHueBoro criasa AMr2, torja Kak BBEJAEHUE Tlajulus, HalpOTHUB,
MOBBIIIAET 3TU XapaKTEPUCTUKH.



v MeTtoioM  TEepMOIpaBUMETPHUYECKOIO  aHajlu3a  yCTaHOBJIEHO, 4YTO C
YBEJIMYEHUEM TEeMIIEpaTypbl U COAEPIKAHUS TaJUIvsl, UHIUS U TAJUIUs B aJIFOMUHUEBO-
MarHueBoMm ciuiaBe AMr2 CKOpOCTb €ro OKHCJIEHUSI HE3HAUYUTENIbHO BO3pacTaer.
OmnpeneneHpl 3aKOHOMEPHOCTH U3MEHEHHUs KMHETHUYECKUX XapaKTEepUCTHK Ipolecca
OKHCJICHHS CIUIaBOB B TBEPIOM COCTOSIHMM B BO3/YIIIHON Cpele. -

B [ToTeHIMOCTAaTUUECKUMH HU3MEPEHUSIMH B IMOTEHLIMOJUHAMUYECKOM pEXUME
(ckopocTh pa3BEPTKHU nMoTeHIManta 2 MB/c) nmoka3ano, 4ro 100aBKU raJutusl, UHAUS U
tauas (no 1,0 mac. %) NOBBILIAIOT KOPPO3UOHHYIO CTOMKOCTH AIFOMHUHUEBO-
marHueBoro criiaBa AMr2 B cpeaHem Ha 15%. YcraHOBIEHBI 3aKOHOMEPHOCTH
U3MEHEHMUS OCHOBHBIX KOPPO3UOHHO-JIEKTPOXUMHUUECKUX XapaKTEePUCTHK
(moTeHUMaa KOPPO3UH, MUTTUHIO0OpA30BaHUsSI U PEracCUBallMK) B 3aBUCUMOCTH OT
KOHIEHTPAIMH JIETUPYIOIIHUX KOMIIOHEHTOB M COJI€pKaHUs XJIOPUI-HOHOB.

IIpakTHYyecKkass 3HAYUMOCTH IOJYYEHHBIX pe3y/bTaToB. BbllosHEeHHbIE
Hay4yHbIE HCCJIEIOBaHUs IIOCIY>KMJIX OCHOBOM JUIsi pa3pabOTKH COCTaBa HOBBIX
MaTepHaJIOB JUIA UCIOJIb30BaHUs HA NPEAIPUATUAX MALIMHOCTPOUTEIBHON OTpaciy,
'KOTOpbI€ 3aIMIICHBI MAJIbIM IaTEHTOM Pecniy6mmuku Tamxukucran Ne TJ 987 or
19.02.2019 r.

O6G0CHOBaHHOCTH U JIOCTOBEPHOCTH IOJyYE€HHBIX B JIUCCEPTALMOHHOW pabore
pe3yJIbTaTOB  OOECNEeYMBAIOTCS CHUCTEMHBIM IIOJIXOJIOM K HCCJIEJOBaHHUAM C
IIPUBJICYEHUEM COBPEMEHHBIX CTaHJAapTU30BaHHbIX IKCIIEPUMEHTAIIBHO-
AHAIMTHYECKAX METOLOB MHCIIBITAHHHA, @ TAKXKE COIVIACOBAHHOCTBIO TOJy4EHHBIX
J@HHBIX C JIATEPATYPHBIMH KCTOYHHMKAMH ¥ pe3yJbTaTaMH JIPYTHX aBTODOB.
HccnenoBanusi poOBOAMIIMCH Ha MpUOOpPax, MpoIIe X arrecranuio. [loayyennsie B
paMKax JMCCEPTAllMOHHOM  pabOoThl  pe3ysbTaThl  IIMUPOKO  OOCYKIEHbI U
OImyOJIMKOBAaHbI B PEIEH3UPYEMBIX JKypHaJaxX, YTO CBHJIETEIBCTBYET 00 HX
JIOCTOBEPHOCTH. '

ABTOpPOM JHcCcepTaluu OmyOJaMKOoBaHO 28 HaydHbIX pabOT, U3 KOTOPBIX 6
cTaTell B pELEH3UPYEMBIX JKypHajax, pexkoMeHaoBaHHblXx BAK Poccuiickoin
OQenepammu:  «BectHuk — [lepMcKOro  HallMOHAJIBHOIO  HCCIIENOBATEIBCKOTO
NOJIMTEXHUYECKOr0  YHHMBEpCHTEeTa.  MalIMHOCTPOCHHE,  MaTepHaJIOBEICHUEY,
«Meramnypr», «BectHuk CuHOMPCKOro rocydapCTBEHHOIO  HMHAYCTPHAJIBHOIO
yHUBepcUTeTa», «BecTHUK MarHuToropckoro rocyaapCTBEHHOIO TEXHUYECKOro
yuuBepcuteta um. .M. HocoBa», «BecTHHK COBpEMEHHBIX HCCIIENOBaHUI» (T.
Owmck), «I[Tonmurexunyeckui BecTHUK. Cepusi: MHxkeHepHble uccienoBanus». Kpome



TOro, ormyosmkoBaHo 20 crarell B Marepraliax MEXIYHAPOIHBIX M PECITyOIMKaHCKUX
KOH(EpPEeHLUH, a TaKXkKe MoJTydeH Mablil mareHT PecrryOmuku TamkuKucTaH.

Bce pesynbraThl, NONy4eHHBIE aBTOpPOM, SBJISIIOTCS HOBBIMH, BBIBOIBI
copMyIMpoBaHbl apryMeHTHPOBaHHO. OCHOBHBIE ITOJIOKEHHUS JHUCCEPTALIMOHHON
paboThl OTpaXKeHbI B aBTOpedepare, a MyOIMKalMU PacKpPBIBAIOT UX COAEPKAHHUE.

CTpykTypa M coaep:xkaHue quccepranuu. /{uccepranuonHas pabora COCTOUT
U3 BBEJEHUs, YETBHIpEX IJIaB M TMPWIOKEHHUs, H3JI0KeHa Ha 178 crpaHuuax
KOMIIBIOTEpHOro Habopa, BKmo4YaeT 65 pucynkoB, 60 Tabmuuy u 164
Oubnuorpaduueckux HauMEHOBaHUSI.

Bo BBeeHUM U3II0KEHBI IPEAIIOCBUIKA U OCHOBHBIE ITPOOJIEMBI HCCIIEIOBAHNUS,
000CHOBaHa aKTyaJbHOCTh pabOThI, pacKphITa CTPYKTYpa JUCCepTaIUH.

B nmepBoil riaaBe IpoaHAJIM3UPOBAHBl  PE3yJbTAThl  HMCCJIEIOBAHUMN
OTEYECTBEHHBIX U 3apyOexXHBbIX y4E€HBIX MO Teme auccepranuu. OnucaHel 00iacTH
NPUMEHEHUsT M CBOMCTBA Q@JIIOMHUHHUEBBIX CIUIABOB, HX  TEIIOPU3UYECKHE
XapaKTePUCTHKH, OCOOCHHOCTH OKHUCICHHS U KOPPO3HMOHHO-3JIEKTPOXUMHUYECKOrO
NIOBEJICHUS B pa3IMYHbIX cpefax. Ha ocHOBe BBINOJHEHHOro0 0030pa OTMEYEHO, YTO
'Termoq)mnqecxne CBOMCTBA OTJIENBHBIX I'PYII CIJIABOB XOPOIIO H3y4eHbl. Mmerorcs
CBEJCHUS O BJIMSHUM TEMIIEpaTyphbl U JIETHPYIOIIMX METAJUIOB Ha UX TEIUIOBBIE U
teriopusnueckue cBoictsa. OQHAKO B JUTEpAaType OTCYTCTBYET HH(pOpMaius o
TEPMOJIMHAMUYECKUX, KUHETUYECKHX M AHOJHBIX XapaKTepUCTHUKaX AIFOMUHHUEBO-
MarHMeBoro cruiaBa AMr2, JerupoBaHHOrO rauideMm, HHAMEM H TaummeM. Ha
OCHOBAaHHH IPOBEJIEHHOr0 aHAIM3a CHOPMYIMPOBAHBI 3a1a4H '.pa6OTI>I.

Bropass riaBa IOCBsIIEHAa METOAMKE IIOJIydeHHUs CIUIaBOB, METOIUKE
NPOBEJICHUS] DKCIEPUMEHTOB, a TaKXe pe3yJjbTaTaM MCCIIeIOBaHUsl CTPYKTYpPHO-
MEXaHUYECKUX, TEIUIOQU3NYECKHUX U TEPMOJUHAMUYECKUX (QYHKUUN aTFOMUHUEBO-
MarHueBoro cruiaBa AMr2, JIEeTHpOBaHHOrO TaJUIME€M, MHAWEM U TauiieM. B Hel
TAaK)Xe€ IPUBEIEHO OIKMCAHWE IMOJAXOJ0B K BBIOOPY JIETUPYIOIIMX 3J€MEHTOB H
TE€XHOJIOTMH U3rOTOBJICHUS CILUIABOB.

MeranmnorpadguyeckuM METOAOM I10Ka3aHO, YTO J00aBKHM Tajulds, WHIUSA U
TaJUTHsL, 0coOeHHO npH coaepxanuu a0 1,0 mac. %, cnocoOCTBYIOT 3HAYUTEIILHOMY
U3MEJIbYEHUIO CTPYKTYPHBIX COCTABIISIIOIIMX ATIOMUHHEBO-MarHMEBOroO CILIaBa
AMTr2. Ilo pe3ynbpTaTaM u3MepeHuit TBEPAOCTH (MeToa bprHenis) ycTaHOBIIEHO, YTO
no6aBku rauis ¥ Tauus 10 1,0 mac. % cHIXarOT TBEPAOCTh U IIPOYHOCTH CIUIaBa
AMTr2, Torna kak J00aBKH MH/IUS, HAIIPOTHUB, CIIOCOOCTBYIOT UX YBEIUYECHHUIO.






