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OT3bIB

na asropedepar auccepranun AJIJEKCEEBA Makcuma BukropoBnda Ha Temy
«CTpyKTypa M  TEXHOJOTMYHOCTb  HHMOOMeBHIX  cocraBnsiommux — NbsSn
CBCPXIIPOBOAHUKOB», HpClICTaBHeHHOﬁ Ha COUMCKaHHueC y‘IéHOﬁ CTCIICHHU KaHauJaarTra
TeXHUYecKMX Hayk 1m0 croemmansHoctu 05.16.01  «MeraioBenenne U
TepMuYecKast 00paboTka METAJIJIOB U CILIaBOB)

IlpencraBienHas paboTa IOCBAIIEHA MAaTE€PUANOBEAYECKMM acleKTaM
pa3BUTHS  TEXHOJOTMH  M3TOTOBIIEHMS  JUIMHHOMEPHBIX — KOMIIO3UIMOHHBIX
CBEpXIIPOBOJHUKOB Ha OCHOBE MHTEpMeTallTMdeckoro coeauHenus Nb;Sn. Dtu
NPOBOJHUKK B HACTOsIIee BpEMs IPUMEHSIOTCS MPU CO3IAHUM Pa3IMYHBIX
BbICOKOIIONIEBLIX (Oostee 7 Ti) MarHUTHBIX CHCTEM, Ha4YMHAs OT COJICHOUJIOB JJist
UCCIIeIOBATENILCKOM  ammapaTypbl M 3aKaHUMBasg TI'MFAHTCKUMHU MarHUTHBIMU
cUCTEMaMHU Ul YCTAHOBOK YIIPaBIISIEMOr0 TEPMOsAEpPHOro cuHresa. Hapsiny ¢
Cepbe3HBIMU  yClleXaMd, JOCTUTHYTBIMM  POCCUMCKMMHU  pa3paboT4uKaMu
TEXHOJIOTUM W3TOTOBJIEHHS 3TUX CBEPXIIPOBOIAHUKOB, UMEIOTCS U OIpeJIeJIiCHHbIC
npobeibl B HAaydHBIX 3HAHMSX, CO3/AIOIIMX HEOOXOIMMBbIC MPEANOCHIIKA IS
pa3paboTK¥M  HOBBIX  CBEpPXIIPOBOJHHMKOB ¢  eme  Oosnee  BBICOKMMH
XapakTepUCTUKaMi. B  4YacTHOCTH, Ha CETOAHAMIHMN J€Hb OTCYTCTBYET
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JIOCTATOYHELIA Hay4yHBIH U TEXHOJIOTMYECKMH 3a/el M0 XapaKTepUCTHKAM U
MeTo/1aM 00pabOTKU MCXOAHOTO HHOOHMS, UCIIOIE3YeMOr0o B CBEPXIIPOBOJHUKAX B
KadyecTBe MaTepualia BOJOKOH M IU(dy3MOHHOro 6apbepa, a TakXKe IO BIUSHHIO
XapaKTEPUCTUK HCXOIHOrO HHOOMsS Ha JNIEKTPOPU3UUECKHE XapaKTEPUCTUKH
peanbHBIX MPOBOJIHMKOB B YCIOBHUSX IIPOMBILIUIEHHOIO Ipou3BoiacTsa. IloTomy
3a/1a4a CO3JaHus ¥ 00O0OINeHUs TaKOTO CBOJA CBEIEHUN IIpeCTaBIsSETCS BeChbMa
aKTYyaJIbHOM.

B cBa3M ¢ 3TMM JOuWccepTalioHHas pabota AnekceeBa Makcuma
BuKTOpOBHYa, HAllpaBieHHAass HA W3y4eHUE BIUSHUS CTPYKTYPHBIX (akTOpoB Ha
XapaKTEPUCTUKH M TEXHOJOTMYHOCTh HMOOMEBBIX mHoiyhabpukatoB 1 Nbs;Sn
CBEPXITPOBOIHUKOB, SIBJISETCS aKTyaIbHOM.

Cyns 1o aBTopedeparty, aBTOPOM MOJIy4eHbl HOBbIE HAyYHBIE PE3YJIbTATHI,

K OCHOBHBIM M3 KOTOPBIX MOKHO OTHECTH CIIELYIOLIHE.

1. VI3yyeH BBICOKOYUCTHI HUOOUI C paHee HEUCCIIEOBAaHHBIM, HU3KUM
YpOBHEM HCXOAHO#M TBepaocTu no bpunemmo HB 45 — 60. HNmeromiasics B
OTKPBITBIX MCTOYHUKAX MH(POPMAIMS COACPIKUT TaHHbIE TOIBKO 0 HHOOUM Oonee
BbICOKOM TBepaoctu — HB > 60. ABrop mpoBen HCClIeI0BaHUs, PacUIUpSIONINe
0a3y HaydHBIX 3HAaHHH O CTPYKType M TEXHOJOTMYEeCKHX CBOMCTBaX
BBICOKOYUCTOr0 HHOOHWs. BriepBble I Takoro HUOOWsA IOCTPOEHA AMarpaMma
PEKPHUCTA/UIA3AIMK, OIpe/eNieHbl 3aBUCMMOCTH pa3Mepa 3€pHa, TBEPAOCTH H
MEXaHWYECKMX CBOMCTB HMOOMS OT CTENEeHH MpeaBapHUTeNbHON AedopManuu H
PEXUMOB OTHKHUTIA.

Ha ocHOBe MOJy4YeHHBIX 3KCIEPUMEHTAIbHBIX [JaHHBIX aBTOpP IIPOBEI
METa/UIOBEJYECKHE KCCIIEIOBAaHUS C IEeNbl0 pa3padOTKU TEXHOJIOIMYECKHUX
DEXMMOB  M3IOTOBIEHHMS HHUOOHEBBIX NONypaOpUKaTOB ¢  TpedyeMbIMH
XapakTepucTukaMu i Nb3Sn CBEpXIPOBOJHHUKOB B YCIOBUAX PEAIBHOIO
npoMbIIUIeHHOro mnpousBoacTBa B AO «UM3» M u3yuynn HUX BIMSHHE Ha
3JIeKTpOU3NYECKHE CBOWCTBA [10Ty4aeMbIX CBEPXIIPOBOJHUKOB.

ABTOpY yJaJlOCh OPraHMYHO MPOBECTH BECh LIMKJI HAYYHBIX HCCIIEI0BaHUM,
a MMEHHO, OTTAJIKHBasCh OT pe3yJIbTaTOB (YyHIAMEHTAIbHBIX HCCIeIOBAHUN
CBOVCTB HUOOUS, pa3paborarth TE€XHOJIOTHUYECKHUE PEXKUMBI ero
TEPMOMEXaHMYECKOH O00pabOTKM U BHEAPUTh OTU pEXUMBl B YCIOBHUAX
JEHCTBYIOIIETO TPOMBIIIUIEHHOT'O ITPOU3BOACTBA. B pe3ynbpTare MpoBeIeHUs ITUX
MEpPOMPUITHI OBUTA H3rOTOBJICHB! IPOMBIIIJICHHbBIE MapTUU CBEPXIIPOBOJHUKOB
s mpoekta MHTepHanmoHanbHOro TepMosaepHOro ODKCHEPUMEHTAIBHOIO
Peakropa (MTDOP), umeromue xapakTepUCTHUKU 3aMETHO Ooyiee BBICOKHE, YeM
tpeboBanus MTOP: 3Ha4eHNUsSI KPUTHUECKOTO TOKA COCTAaBIsIM 216 — 232 A
a mapameTrpa HapactaHus n - 36 — 38 (mpu TpeboBanusix UTOP Iy > 190 A u
n > 20).

2. BnepBble wuccien0BaHbl 3aKOHOMEPHOCTH COBMECTHOHM nedopmanuu
KOHCTPYKTHBHBIX 2JIeMeHTOB U3 ciiaBa Ti-Sn B cocraBe kommosuta Cu/Nb/ Ti-Sn
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B 3aBUCHUMOCTH OT HCXOJHOH CTPYKTYphl, TeMIIEpaTypbl OTXHIAa U CTEIEeHU
nehopMalmu.

OGOCHOBAHO, YTO aKTyaTbHOU IPOOJIEeMOM B TEXHOJIOTMM IIPOBOJHUKOB Ha
ocHoBe Nb3Sn sBIsieTCsl IOBBIIIEHNE UX TOKOHECYIIIUX XapaKTEPUCTUK B BBICOKHMX
MarHMTHEIX MOJsSX. J[Ist pemeHus 3Toil mpoGiieMbl aBTOp NIPOBEN MCCIIEI0BaHUs
110 pa3paboTKe KOHCTPYKIKM KOMIIO3UIIMOHHBIX MOTy(})aOpuKaToB — HHOOMEBBIX
CTepiKHel, comepKalmx BeraBky u3 cruiasa Ti-Sn (komno3utsl Cu/Nb/Ti-Sn).

[pescraBiieHbl pe3yibTaThl HMCCIEJOBAHUM BIMSHHUA NPEIBAPUTENLHON
nehopMaIii ¥ PeKUMOB OT)KUTA HA IIPOYHOCTHBIE XaPAKTEPUCTUKU U CTPYKTYPY
Tpex cmtaBoB Ti-Sn ¢ cogepkanueM onoBa ot 1,8 1o 8,2 macc. %. DTH CILIaBbl B
COOTBETCTBMM C ITOJIyYEHHBIM Ha 3TO MATEHTOM IIPEII0JIAraeTcsi HUCIIONb30BaTh
IUIS  MCKYCCTBEHHOTO JierHpoBaHMs Nbs3Sn CBEpXNIPOBOJHUKOB C  IENBIO
IIOBEIIIIEHUS] UX XapaKTePUCTHK B BBICOKMX MAarHUTHBIX ITOJIFX. bEIIO mOKasaHo,
yro komno3uThl Cu/Nb/Ti-Sn 061a1ar0T X0poluei cnocoOHOCTHIO K JepopManuu
C BeIWYWHAMH, OJM3KMMH K TeM, KOTOpble NPUMEHSIOTCS IIPU H3IOTOBIECHUHU
Nb;Sn cBepX1poBOIHHUKOB.

[IpakTryeckast 3HAYMMOCTb IPOBEIEHHBIX aBTOPOM HMCCIIEIOBAHUNA COCTOUT
B CJIEIYIOLIEM:

- C HCIIOJNIB30BAaHHWEM OINTHMU3UPOBAHHBIX TEXHOJIOTMYECKUX PEXHUMOB
HOJIy4eHUs. HUOOMEBBIX MPYTKOB B MPOU3BOJCTBEHHBIX ycloBHAX Ha AO «UM3»
BeinyiieHsl 500 mpoMbIIUTeHHBIX NapTuil Nb3Sn cBepxmpoBoasiuX CTPEHIOB
muamerpoM 0,82 MM u o0me#l Maccoil mopsaka 66 ToHH mpoekta MTOP ¢
TpeOyeMBbIMU 3JIEKTPOU3NIECKUMU XapAKTEPUCTHKAMH.

- pa3paboTaHbl W ONMPOOOBAaHBI B IIPOMBIIIICHHBIX YCIOBUAX CXEMBI
MOJy4EHHS] HHMOOMEBBIX MPYTKOB C YMEHBIIEHHOH 10 CPaBHEHHUIO CO IUTaTHOM
CXeMOM CceOeCTOMMOCThIO, U Ha MX OCHOBE H3TOTOBIICHBI JIBE IPOMBIIIIEHHBIE
maptud  Nb3Sn  cTpenmoB s npoekra  HMTOP ¢ TpeOyeMbiMu
ANEKTPOPU3NIECKUMU XapaKTePUCTUKAMH.

JIOCTOBEPHOCTh HAy4YHBIX pe3yJbTaTOB M BBIBOJOB JIUCCEPTALIMOHHOMN
paboThl, Cyas Mo aBTOpedepaTy, MOATBEPKIAETCS MCIOIb30BAHUEM Pa3IMYHBIX
CTaHIapTHU3UPOBAHHBIX M IPUMEHSEMbIX IPU IPOMBIIUIEHHOM IIPOHU3BOJCTBE
METOJOB MCCIEIOBaHUNA TBEPJAOCTH M MEXaHWYeCKUX CBOWCTB HHUOOHUHA, €ro
XHMHUYECKOT'O COCTaBa, MUKPOCTPYKTYPBI, OCTaTOYHOI'O 3JIEKTPOCOIIPOTUBIIEHHUS U
i

BMmecre ¢ TeM, B KauecTBe HeJOCTaTKa IUCCEPTALMOHHOW PabOTHI MOXHO
OTMETUThL, YTO U3 aBropedepara He SCHO, ModeMy Ui u3rotoBieHus Nbs3Sn
CBEPXIIPOBOTHHKOB HEOOXOIMMO HCII0JIb30BaTh HUOOMI BBICOKOM XUMHYECKOM
YUCTOTHI C HU3KOU TBEPAOCTHIO.

OTMeYeHHBIH HEJIOCTAaTOK He BIUsSeT Ha OOLMN Hayd4HBIM YPOBEHb
JIUCCEPTAIIMOHHON paboThI.

[IpencraBienHass OuUccepTauMs  SBISETCS  3aBEPIICHHBIM  HAy4YHBIM
uccienosaneM. PaboTa BBINIONHEHa Ha BBICOKOM HAy4YHOM M TEXHUYECKOM
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ypoBHe. FEe pe3ynbraThl JOJNOXKEHb Ha IIECTH  HAyYHO-TEXHHYCCKUX
xoH(epeHMAX, TPH U3 KOTOPBIX - MEKIYHApOIHbIE, OMyONIMKOBAaHbI B BOCBMHU
IeYaTHbIX paboTax, [Be U3 KOTOPBIX — B pELEH3UPYEMBIX Hay4YHBIX XXypHallax
BAK. Ilpu BbIIONHEHHH pabOThl aBTOPOM IIONy4eHBl JBa mnareHta PO.
ABTopedepar quccepTaliy JaeT JOCTaTOYHO OJIHOE NIpeIcTaBlIeHKe 0 paboTe.

Takum o6pasom, cyas 1o aBTopedepaTy, B AHUCCEPTAllMOHHOM pabore
Anexceea M.B. pemena axkTyanpHas Hay4Has 3ajada I10 W3YyYECHMIO BIIMSHUS
CTPYKTYpPHBIX (DAKTOPOB Ha XApaKTEPUCTHKH M TEXHOJIOTMYHOCTh HHOOMEBBIX
noixydabpukaToB it Nb3Sn CBEepXIPOBOAHHMKOB, IOJyYa€MBIX M3 KpPYIHBIX
COCTaBHBIX 3arOTOBOK.

Beisoa. J{uccepranuonnas pabora AJIEKCEEBA Maxkcuma Bukroposuua,
BhIIIONIHEHHass Ha Temy «CTpykTypa ¥ TEXHOJIOTMYHOCTh HHOOMEBBIX
cocTapisromux Nb3;Sn cBepXIpOBOIHUKOBY, COOTBETCTBYET TPEOOBaHMSAM ILII. 9 —
14 «ITonoxeHHst O TIOPSIZKE MPUCYKIEHUS YYEHBIX CTEIEHEN», YTBEPKIEHHOTO
nocraHoBinenuem IlpaBurensctBa P® (Ne 842, or 24 cenrsbps 2013 r.),
NpPEeIbIBISEMBIM K JUCCEpTAlMsIM HAa COMCKAaHWE YYEHOM CTEleHH KaHauaaTa
TEXHUYECKMX HayK, a e€ aBTOp 3acily’KUBaeT INPUCYKICHHS Y4YEHOM CTENEeHH
KaH/IMlaTa TEXHHYEeCKUX Hayk 1o crenuanbHocTH 05.16.01 — «Meramiosenenue u
TepMHuYecKas 00paboTKa METAJIIOB U CILIABOBY.

3aMecTuTeNb HayallbHUKA OT/eNa
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