3AKJIIOYEHUE

SKCIIEPTHOM KOMUCCHUHU JUCCepTallMOHHOro coBeTa 24.1.135.01 Ha 6aze
DenepanbHOro roCyAapCTBEHHOTO OIOKETHOTO YUpexkAeHuA Hayku MucTtuTyTa
(GU3MKKM IPOYHOCTH U MaTepuanoBeieHus CuOUpPCKOro otTaenenus Poccuiicko

aKaJleMHMH HayK O JuccepTalMoHHo# pabote KnoukoBa Hukomas Cepreesuua
«KomInekcHoe ierupoBaHue U TEpMUYECKOe YIPOUYHEHHE CBUHIIOBHCTOM OPOH3HL,
NOJy4eHHOH LIEHTPOOEKHBIM JTUThEM», IPEJICTABIEHHON Ha COMCKaHUE YUEHOMH
CTeNeHH KaHANAATa TEXHUYECKHX HayK 10 crenuairbHocTh 2.6.1. (05.16.01)
MertamioBeneHue u Tepmudeckas 06paboTka METAIIIIOB U CILIABOB.

IMpencraBnennas KioukoBeiv H.C. auccepranus mocsslleHa pa3paboTKe COCTaBa,
UCCIIE[IOBAaHUIO CTPYKTYPhl M CBOWCTB HOBBIX aHTH(PUKLIMOHHBIX MaTE€pHaliOB Ha
OCHOBE CBHHIIOBUCTON OpOH3bI, OTIMYAIOMIUXCA BBHICOKUMU IPOYHOCTHBIMH
CBOMCTBaMH M MOBHIIIEHHON W3HOCOCTOMKOCTHIO.

CauHIIOBOCOIEpXKamIye GPOH3BI, IIOydeHHBIe METOIO0M IIEHTPOOEKHOTO INTh,
INUPOKO TMPHUMEHSIOTCS B OTEYECTBEHHOM M 3apy0eHOM MPOMBIIUICHHOCTH B
KadecTBE M3HOCOCTOMKHX JIeTalled ¢ BBICOKUMHU MPOYHOCTHBIMH XapaKTEPHCTUKAMHU.
Ho wu3-3a cnenu@uKyd CTpOSHHs TaKUX CIIJIaBOB — HEPaBHOMEPHOE paclpeseiieHue
CBHHIIa B MaTpHIle, HEW30€XKHO BO3HHMKAIOIlee IIpH JAHHOM CIIOCO0Ee JIUThS,
CHMKAETCs NOJINOBEYHOCTh AeTajel, paboTarollMxX B YCIOBHAX 3HAKONEPEMEHHBIX
Harpy3ok u usHoca. Kakx IpaBHIIO, MaJONpOYHbI€ CBHHIIOBbIC BKIIIOUSHMS, SBIAACH
KOHIIEHTPATOpaMK  HaNpsDKeHHM, CIOOCOOCTBYIOT — 3apOXKIOCHUIO  TPEUIMH H
paspymienuio.  IIpiMMeHeHHe  TakMX  METOOB,  Kak  Je(popMaliOHHEIE,
MO (DHUIMPOBAHUE CTPYKTYPHI ¥ METO/BI MOPOIIKOBOM METalyprHi HE TO3BOJIMIH
3aMETHO IIOBBICHTh YPOBEHb MPOYHOCTHBIX CBONCTB H3/IENHH U3 CBUHLIOBHCTEIX OPOHS.
B cBsS3M ¢ 3TUM pa3pabOTKa ONTUMANBHOIO COCTaBa ¥ BHEIPEHHE B IPOU3BOACTBO
HOBBIX AaHTH(MPHMKIMOHHBIX MaTepHalioB C BBICOKOW IIPOYHOCTHIO SIBIAETCH
aKTyaJbHOM 3a/1auei.

BeiGop cocTaBa CIUIaBa, W3ydYeHHE BIHMSHUS KOMIUIEKCHOTO JICTMPOBAHMA H
TepMHUYECKOH 00pabOTKH JIUTHIX 3ar0TOBOK Ha CTPYKTYPY H CBOMCTBA CBHHIIOBHACTOM
OpOH3BI, COfiepXKallen 10 50, gukens ¥ 10% oioBa, IBWIOCH 3ajlavyeil HACTOSALLEro
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AUCCEPTALIHOHHOTrO HccaenoBanusi. B pabote ycraHoBneHo BimsHMe Hukens Ha
CIIOCOOHOCTE (POPMHUPOBAHHMS KOMITAKTHBIX U PaBHOMEPHO pacTpeNeNIeHHBIX 110 BCEMY
00BEMy OTIMBKM CBHMHIOBBIX BKIIOYEHHH, BBIABICHA 3aBHCHMOCTE MEXIY
[IPOTIEHTHRIM COZEPXKaHUEM HHUKeJs B CIUIaBe U PasMepoM 0Opa3yrOIuMXCs YaCTHII
CBUHI[A, OGHAPY)KEHO BIMSHUE OJIOBA HA MHTEPBAN KPUCTAITH3AIMM CBHHIIOBUCTOM
OpPOH3BI 1 POCT pa3sMepa CBUHIIOBBIX BKIIOUEHHIA.

B 1mccepranmu momyyeHs! HOBBle HaydHBIE Pe3yIbTATHI MO ONTUMAIILHOMY
JIETUPOBAaHMIO CBHUHLIOBHUCTOM OPOH3BI, 0600IIEHBI 3KCIIEpUMEHTAIBHEIE JaHHEIE 10
71ab0PATOPHBIM M MPOMBIILTIEHHBIM UCTIBITAHUSM 06PAa3IOB JIErHPOBAHHBIX o6pa3iuos,
pa3paboTaHbl METONMKH WCIBITAaHHH W JaHBl PEKOMEHIAIMM IO MCIIONB30BAHUIO
pe3ynbTaTOB  ucclefoBaHui. Ha OCHOBaHMM MPOBENEHHBIX WCCIENOBAaHMM
Npe/I0KeHa IPOMBIIILICHHAs TEXHOJIOT U [IPOLECCa TUThA U TEPMHUIECKOM 06paboTKH
Ha OTCYECTBEHHOM IPEANPHUSTHHM, IIO3BOJIAIONIAs IIOBBICHTH IIPOYHOCTE H
M3HOCOCTOMKOCTh OTBETCTBEHHBIX JeTajlei. IToydeH akT BHEJpPEHMS pe3yibTaToB,
NOJATBEPKIAIOIIUI PEe3yIbTaTUBHOCTD MTPOBEAEHHBIX UCCIIEIOBAHMIA.

JluccepTanMOHHOE HCCIEOBaHME 110 CBOMM LENsAM, 3afadaM, MeETOHaM
MCCIIEIOBaHN, COIEPIKaHUIO U HAyYHOM HOBM3HE COOTBETCTBYeT IL.II. 3 1 8 [lacnopra
ceruanbHocTH 2.6.1. MertannoBeneHne W TepMudeckas o6paGoTka METAIIOB W
CILIaBOB (TE€XHUYECKUE HAYKH).

CootBercTBHE COMlepKaHUS JUCCEPTALIMOHHOMN paGOThI JaHHOM CIIEIHATEHOCTH
IOATBEPXKAACTCS MyOIMKALMAMM B HAyYHBIX JKypHajlaX II0 METaIOBEAYECKOMY
npopumo: «O6paboTka MeTallIoB (TEXHOJOIWs, OOOpYAOBaHUE, HHCTPYMEHTHDY,
«M3Bectus BeICHIMX y4eOHBIX 3aBeneHuit. ®Pusuka», «Materials Engineering and
Technologies», «Key Engineering Materials» u np.

Marepuansl JHMCCEPTAaLIMOHHOTO HCCIIEIOBaHHWs H3JIOKEHH B 8 paborax,
OIyOIMKOBAaHHBIX B PELIEH3HPYEMBIX OTEYECTBEHHBIX, MEXIYHAPOIHBIX HAayYHBIX
KypHajax M COOpHHMKaX MaTepuanoB KOHQEpPEHIHH, U3 HUX 2 CTaTbU B JKypHalax,
pexomennoBanHeix BAK, uro coorBerctByer m. m. II. 11 u 13 Tlomoxenus o

TIPUCYXKJIEHUH YUYEHBIX CTETICHEN.



Huccepranus Knouykosa H.C. mnpexacraBnser co6oii 3aKOHYEHHYIO M
CaMOCTOATENbHYI0 paboTy, CONEpXAlIyl0 HOBBIE pe3yibTaThl M IOJOXKEHHUS,
BBIJIBUTaeMble Ui MyOIMIHONW 3aIlUTHl M CBHAETENHCTBYIONIME O JMYHOM BKJIAJE
aBTopa B HayKy (11. I1.10 ITonoxxenus). Ha ocCHOBaHMM BEHITOTHEHHEIX UCCIIEIOBAHMIH B

paboTe BrepBbie:

YCTaHOBJIEHBl 3aKOHOMEPHOCTH 3apOXKIEHHWs W paclpelielieHHs CBHUHIIOBBIX
BKJIFOYEHHH 10 00bEMY OTIMBKH CBUHIIOBUCTOM OPOH3EI;

TI0Ka3aHO, YTO OJIOBO CIIOCOOCTBYET yBEIMYEHUIO HHTEPBAJIa KPUCTAIIM3ALIAN
CBUHLIOBUCTOM OpOH3Bl, B pe3ylbTaTe uYero HaGIIOJAETCs PpOCT pPa3sMepoB
CBUHIIOBBIX BKJTIOUEHHH;

0bHapy:xeHO, YTO KOMILIEKCHOE JISTHPOBAaHHE CBUHIIOBUCTOM GPOH3BI HUKENIEM
¥ OJIOBOM IIPHUBOJMT K C(hepOHAN3aIH YaCTHI CBHHIIOBBIX BKJIFOYEHHIA.

OMpeJie/IeHbl TeMIIepPaTyphbl (ha30BBIX NPEBpAICHUN CBHUHI[OBUCTOM GPOH3BEI,

JIETUPOBAHHON HUKENIEM U OJIOBOM;
YCTaHOBJIEHO, YTO JIETMPOBAaHUE HHUKEIEM M OJIOBOM IIPH BBICOKOHW CKOPOCTH
OXJIQXK/ICHMs PacIljiaBa CO3/Ia€T YCIOBUs [UIsl CTapeHus 6e3 onepamuy 3aKaliku;

YCTaHOBJIEHO, YTO TEPMHYECKOE YIPOYHEHWE CBUHILIOBUCTON OpOH3HI,
JIETUPOBAHHOW HUKEJIEM U OJIOBOM, 00YCIIOBIEHO BBIIEIIEHUEM JAUCIIEPCHBIX YaCTHUI]
cocraBa CugNiSns

Jluccepranms cooTBeTcTBYeT BceM TpeGoBanusM 1. 1. II. 9 TTonoxenus o
IIPUCYKIECHUH YUEHBIX CTEIIEHEH, T. €. ABJISETCS HayYHO-KBAUTU(QUKAILIMOHHON paboTol,
B KOTOpPOHM U3ydeHBI 3aKOHOMEPHOCTH W3MEHEHHUs CTPYKTyphl M CBOKCTB
CBUHIIOBUCTOM GPOH3BI MPU KOMIUIEKCHOM JIETHPOBaHUH HUKeENIEM U 0JI0BOM. B paboTe
yCTaHOBJIEHA 3aBHUCHUMOCTh MEXIy IIPOLEHTHBIM COAEpXKAaHHUEM HHUKeIsd |
pacuiMpeHHeM  HHTepBalia  KpPUCTAUIM3alUMU  CBUHIOBUCTOM  OpOH3BI, 4YTO
CIIOCOOCTBYET POCTY CBHMHIIOBBIX BKIIOYeHUH. MeronoM auddepeHnanbHoro
KaJIOpDUMETPUYECKOTO aHaM3a BIIEPBBIE ONpENeNieHbl TeMIepaTyphl (a30BBIX
TpeBpAIllCHA! CBHHIOBHCTOW OpoH3Bl ¢ JoGaBkaMM HHUKens U onoBa. JlaHsl
MHTEPIPETALMH OJTyYEHHBIX SKCIIEPUMEHTATBHBIX PE3yIbTaTOB H CHOPMYIMPOBAHEI

NPEAIONKEHUS O UX IMPAKTHIECKOM HCIIOJIb30BaHHH B IIPOMBINIICHHBIX YCIIOBHAX.



Teoperuyeckas 3HA4YHMOCTb ¥WCCIENOBaHMS OOOCHOBaHA TEM, YTO Ha
OCHOBaHHHU BBITIOJITHCHHBIX COHMCKaTelieM UCCIIEIOBAHMIA MOy YEeHEI
(pyHIaMeHTaNbHBIC 3HAHHUSA O MEXaHW3Max KPHCTAUIN3AIMKA CBUHIIOBUCTOM OpOH3EI,
JIETUPOBAaHHOW HHKelleM H OJIOBOM B obbeMe 3-5% m 10% cooTBeTCTBEHHO.
Onpezernens! onTUManbHEIE YCIOBUS KPHCTAUIN3ALMA MHOTOKOMITOHEHTHOM GPOH3bI
¥ JIaHBI KOJIMYECTBEHHbIE XapaKTEPUCTUKU COCTABIISIONINX MUKPOCTPYKTYD, KOTOPBIE
MOT'YT OBITH MCIIONIB30BAHBI Il HHTEPIPETALMH Pe3yIbTATOB UCCIIEIOBAHHS PYTHX
CILJIABOB.

[TpuMenuTensHO K MpobieMaTHKe JHCCePTAIH Pe3yIbTATUBHO, C NOTyYEHHEM
00naaolKX HOBM3HOM pe3y/IbTaTOB, HCIIOIb30BaH KOMIUIEKC SKCIEPUMEHTAIBHBIX
METOAHK, B TOM YHCJI€ YUCJICHHBIX METOJOB OIIEHKH DPE3YJIbTATOB HCCIIENOBAaHMS.
M3noxeHsl pe3ynbTaTbl HCCIENOBaHHUS TeMIepaTypbl (a3oBBIX IPEBPAIIEHUN
JIETUPOBAHHON CBUHLIOBUCTOM OpOH3BI, BIUSHHUS COCTaBa U OCOOEHHOCTEH CTPOEHHUS
¢a3 Ha TPOYHOCTHBIE CBOKMCTBa cIulaBa. llojlydeHHBIE pe3yJbTaThl BHOCST
CYILECTBEHHBIN BKJIaJ B pa3BUTHE COBPEMEHHBIX MPEACTaBIeHUM O OCOOEHHOCTIX
BIIMSHUS KOMIUIEKCHOTO JIETMPOBAaHUS U TEPMHYECKOH 0O0pabOTKHM Ha CTPYKTYpy H
CBOMCTBa HOBBIX aHTUQPUKIIMOHHBIX MaTEPUAJIOB.

IIpakTHYyeckasi 3HAYUMOCTL PabOTHI 3aKIIOYAETCs B TOM, UTO TOJyYeHHEIE
pe3yIbTaTEl MOTYT CIIY)KHTh HayYHOW OCHOBOM IS pa3pa0OTKH HOBBIX TEXHOJOTHM
MONYyYeHUS] W3JAETUH U3 CBUHLOBUCTOM OpOH3BI C BBICOKHMH CIIY>K€OHBIMU
XapaKTepucTUKaMu. lIpencraBieHBl METOOWYECKHEe PEKOMEHJAlliy U IIpUBE/ICHBI
pe3ynbTaThl  MPOMBIIUICHHBIX ~ MCHOBITAHUN  U3JENUNM, HU3MOTOBIEHHBIX  IIO
IpeJIOKEHHOW B AUCCEepTallMd TEXHOJIOTUHU, TMOATBEPXKAAIOIIUE IEPCIIEKTUBHOCTD
IPaKTUYECKOro IIpHUMEHEHHUS pa3paboTKu. [lonyuyeHHsie B pabore
9KCIIEpUMEHTAIIbHbIE JaHHbIE MOTYT OBITH YCIIELIHO MCIIOJIB30BAHEI IS IOBEIILICHHU
M3HOCOCTOMKOCTH ¥ ITPOYHOCTHU JPYTUX TUIOB CILIABOB HAa OCHOBE CBHHIIA.

3auMCTBOBaHME MAaTEpPHATIOB JIPYTUX HCCIEI0BaTENEH aBTOp IPOM3BOAMT
TOJIBKO BO BBEJEHHMH, 0030pe JUTEepaTypbl U NpHA OOCYXKICHHUH IIOIYYEHHBIX B

IWACCEPTallMM  pe3yJbTaTtoB. Bce  3aMMCTBOBaHMA ~ OQOPMIIEHBI — TOJHBIMU



JIUTEPATYPHBIMU CCBUIKAMH, COTJIaCHO TpeboBanusM 1. 1. II. 14 Tlomoxkenuss o
MIPUCYKICHUU YUEHBIX CTETIEHEH.

C y4eToM BBIIEH3NIOKEHHOTO HKCIIEPTHAS KOMHCCHS PEKOMEH/IyeT [PUHATH K
3allliTe B quccepTaiimoHHoM cosete 24.1.135.01 (/1.003.038.01) na 6aze UPIIM CO
PAH nuccepranmonnyio pa6ory Kioukosa Huxonas Cepreesuua «KoMmriekcHoe
JICTUPOBAHHE W TEPMHUYECKOE YIPOYHEHHE CBHMHIOBHCTOM OpOH3BI, IMONYyYEHHOM
LEeHTPOOEKHBIM JIMTBEM» TI0 crenuansHoctr 2.6.1. (05.16.01) MetannoBenenue u

TepMHUYecKas 06paboTka METANIOB | CIIIABOB (TEXHUYECKUE HAYKH).

ITpescenaTerh KOMHUCCHH! ; / ‘Vé"_?//n ¢-M. 1. JIutoBuenko M.IO.
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