OT13b1B
o(pHIIHATBLHOTO ONNOHEHTA
Ha JMCCepTalMoHHy10 paboTy PomamoBa AuTona CepreeBuda «BiusHue
CTPYKTYPHBIX U3MEHEHH Ha CBOMCTBA JXapOIPOYHBIX HUKEJIEBBIX CILUIABOB IPH
JUCIIEPCHOM YIIPOYHEHUHU HUTPUAMH JIETHUPYIOIIUX JIEMEHTOBY,
IIPE/ICTABIIEHHYIO Ha COUCKAaHME YUYEHOU CTEeIIeHU KaHIuAaTa TEXHUIeCKHX HayK
o crenuansHocTd 05.16.01 — MertannoBenenue u Tepmudeckas o6paboTka
METaJUIOB U CILIaBOB

AKTyaJIbHOCTBb TeMbl JUCCEPTALHH.

JIoJIroBe4YHOCTh JieTanei, paboTarolux B Ia30BBIX Cpelax IMpPU BBICOKHX
TeMIlepaTypax, BO MHOIOM 3aBHCHUT OT COCTaBa, CTPYKTYphl H CBOWCTB
IIOBEPXHOCTHOIO  ciosi. Marepuansl, NOpUMEHSeMble I  H3TOTOBIIEHHUSI
BBICOKOTEMIIEPATYPHBIX JeTallel, JOIDKHEI 00J1a1aTh BEICOKOH XKapOIPOYHOCTHIO U
XKapOCTOMKOCTRIO. OJTUM TpeboBaHWs Haubollee TOJHO COOTBETCTBYIOT
XKapoOIIpOYHbIe CIUIaBEl Ha oOcHOBe HHKels. OCHOBHBIM TpeOoBaHHEM K
JKapOIIPOYHEIM CILIaBaM SABJIAETCS BBICOKAs KapOIPOYHOCTb.

Pa3paboTka HaJEeXHBIX METOAOB 3all[UTHl OT TIa30BOM KOPPO3HH HMEET
Oonbiroe 3HaYeHHE Ui 0OecIeYeHHs BEICOKOW TOJITOBEYHOCTH Ta30BBIX TYPOUH B
aBUALIMOHHBIX JIBUraTellIX Tpa)KJaHCKOrO M BOEHHOro HazHadeHus. OcobeHHO
0CTpO IIpobiieMa JONTOBEYHOCTH JAeTalel Ia30TypOMHHBIX JBUTATENEH CTOUT IPH
IIPOEKTHUPOBAaHUU M pa3paboTKe HOBBIX BBICOKOTEMIIEPATypPHBIX aBHAIIMOHHBIX
ra30BBIX TYpOUH.

Taxum obOpasoM, gucceprarnuonHas padora Pomamosa A.C., HanpaBlieHHas
Ha peIlleHue IpoOJieMbl IIOBBIIICHUS JOJNTOBEYHOCTH BBICOKOTEMIIEPATYPHBIX
neTaliel ra30TypOMHHBIX IBUTATeNIeH SBIIETCS aKTyalbHOM.

HuccepranmonHas paboTa COCTOMT U3 BBEACHHUs, 7 TJaB, 3aKJIIOYEHH,
cIucKa JuTeparyphl U3 90 HauMeHOBaHUM U OHOIO HpuioxeHus. O0mui oobseM
paboTsl cocTaBisier 137 cTpaHUI] MAITMHOMUCHOTO TeKCTa, BKIo4Yast 90 pUCYHKOB
U 28 Tabmuil.

ABTopedepaT B TONHONW Mepe OTpaXaeT OCHOBHOE COJIepIKaHHe

IUCCEPTALIAH.



O060ocHOBaHHOCTH H XOCTOBEPHOCTH HAYYHBIX MOJIOMKEHHH, BLIBOJOB H
pexoMenganuii, chopmMyIHpOBaHHBIX B AHCCEPTAIHH.

Bo BBeneHMH OOOCHOBBIBA€TCS aKTyalbHOCTh TEMBI JUCCEPTAIIMOHHOM
paboTel, chopMyIupOBaHa LieNb UCCIETOBAaHMA, H3IOXEHBI HAyYHAs HOBU3HA U
IIpaKTUYEeCKasl 3HAYUMOCTh pabOTEI.

B nepBoii rnaBe 060cHOBaH BEIOOp MaTepHaa UCCIIeOBaHNs, IPEACTABICH
0030p METO/IOB NOBBIIIEHHS JTOITOBEYHOCTH JeTalled U3 HUKEIEBBIX CILIABOB IIPU
ra3oBOi KOpPpO3WM M CIOCOOOB IIOBEPXHOCTHOTO YIPOUYHEHHS, TaKKe
pacCMOTpPEHBl OCOOEHHOCTH CBapKd HHUKENEBBIX CIUIaBoB. Ha ocHOBaHHMH
KPUTHYECKOro 0030pa Hay4YHO-TEXHHYECKOW JUTEPaTyphl C(HOpMYIHpPOBaHEI
3a7]a4M UCCIICI0BAHMS.

Bo BTOpO¥ I1aBe NpencTaBiIeH XUMUYECKUNA COCTaB MCCIIEMYEMBIX CILIABOB,
OIMCaHbl METOJAMKHM M 00OpyJOBaHHE, HCIONB3yeMOe TP  peleHHH
IIOCTaBJICHHBIX 3a/la4, B TOM YHUCIE JJIsi 00pabOTKHA U MCCIEOBAHHS CTPYKTYPHI,
MeXaHW4YeCKUX H Jpyrux cBoicTB. ConepikaHue 3TOH TINIaBbl ITOATBEPXKIAET
BBICOKYIO CTEIEHb 0OOCHOBaHHOCTH M JIOCTOBEPHOCTH IOYYECHHBIX Pe3yJIbTaTOB,
IIOCKOJIBKY TIPUMEHSIOTCS anpoOUpOBaHHBIE METOJUKH, pealu3yeMble Ha
cepruduipoBaHHOM o0opynoBaHud. K HHM, B YaCTHOCTH, OTHOCSTCS:
ucneitarenbable Mamueel LFMZ u LFM, otkanubpoBaHHEIe 1o cTaHmapTam EN-
ISO 7500-1, ISOEN 9513; ontuueckuit wmukpockon LEICAMDIRM;
3JIEKTPOHHEIN pacTpoBblil Mukpockon JEOL JSM 5600 u ap.

B Tperheli riaBe mpesiCTaBIEHBI pe3ylbTaThl MCCIENOBaHUN CTPYKTYPHBIX
M3MEHEHUH B JKApOIPOYHBIX HHKENIEBBIX CIUIaBaX ITOJ BO3IEHCTBHEM TIa30BOM
cpenpl. Iloka3aHo BIMsSHHE XHMUYECKOTO COCTaBa M HAJIWYUSA IIOKPHITHS Ha
CIUIaBaX Ha CKOPOCTh M CTElEeHb Aa30TUPOBaHWA. BBIIBUHYTO MpemIOXKeHHe
IIPOBOJIATE IIPOIECC YNPOYHEHHWS HUTPHUAAMH JIETUPYIOIIUX SJIEMEHTOB ITOCIIE
IIPEBApUTENLHOIO ATMTAPOBAHMS (XPOMOAIUTHPOBAHUS, ATIOMOCHIHIIAPOBAHMS)
JeTajen.

B yerBepToli IiaBe NpUBEACHBI PE3YJIBTAThl HCCIEAOBAaHUSA CTPYKTYPHI H

CBOMCTB CILJIaBOB C HUTPUAHBIM YIIPOYHCHUEM. IToka3zano BnusHUE HUTPUIAOB
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JETHPYIOIIMX DJJIEMEHTOB Ha [OBBIIEHHEe IpeAena IIPOYHOCTH, MNpeiesa
TEKy4YeCcTH, a TaKkKe JJIMTEeNbHOM mnpodHocTH. [IpencraBieHsl pe3ysibTaThl IO
WCCIIEIOBAHMAIO OIHOPOJHOCTH pacHpeleNieHuss MeXaHWYeCKHX CBOMCTB B
IIONIEPEYHOM M TPOJOILHOM HalpaBICHUWH. YCTAaHOBIEHAa 3aKOHOMEPHOCTH
U3MEHEHUs IIyOMHBI a30THPOBAaHMS B 3aBUCHMOCTH OT TOJIIIMHEI JIUCTA, H3YIEHO
BJIMSIHUE HUTPHJIOB JIETUPYIOLINX 3JIEMEHTOB Ha IPOIECC CBapKH.

IIaras rnaBa NOCBAIIEHA ONPENENEHUIO BIMSHHUS HUTPHUIOB JIETHPYIOIIHMX
3JIEMEHTOB Ha XapaKTEPUCTUKH KAPOCTOMKOCTH IIPH U30TEPMUIECKOM OKHCIIEHHH.
Ilo pesynbraram HcCIeIOBaHWN YCTAaHOBJIEH MEXAHWU3M OKHCJIEHHsS Ha OCHOBE
IIOJIy4EeHHBIX COMCKATEIEM HOBBIX JAHHBIX 10 KHHETHIECKUM KPHUBEIM.

Illectass rymaBa JUCCEPTAIMOHHOM pabOTBI ITOCBAIIEHA  OITHMCAHHUIO
W3TOTOBJICHUS ONBITHBIX NeTaledl PeakTMBHOIO Comia U (opcaxkHOi KaMmepsl ¢
[IpUMEHEHUEM HUTPUIHOTO YIIPOYHEHHS.

B cenpMoil rnaBe NpeNCTaBICHBI pPe3yJNbTaThl CTEHAOBBIX HCIIBLITAHUMI
JeTajell ¢ HUTPUIHBIM YIpPOYHEHHWEM B cocraBe pgBurarens AJI31D,
IIOTBEPXKIAIONIME HMX BBICOKYIO PabOTOCIIOCOOHOCTH B YCIIOBHAX BO3AEHCTBHS
BBICOKO# TeMIepaTyphl U Harpy30K.

bonpmioli MacCHB  OKCIIEPUMEHTAIBHBIX  PE3yJbTATOB, IOJYyYEHHBIX
COMCKaTelleM, a TaKxKe HCIIOJIb30BaHHUE B3aMMHO JIOTIOJTHSFOIIHAX
9KCIIEPUMEHTAIBHEIX METONOB MCCIENOBaHUS C MPUMEHEHHUEM COBPEMEHHOTO
aTTECTOBAaHHOI'O 00OpPYIOBaHMS OIpeelsieT BBICOKYIO CTelleHb JOCTOBEPHOCTH U
HaZe)KHOCTA  IIONy4YEHHBIX B  JMCCEPTAllMM  Pe3yJbTAaTOB, a  TakKkKe
c(hOpMYITHPOBAHHBIX 3aKIIOYEHHH, BEIBOJOB ¥ PEKOMEHIAIIHIA.

PesynpraTel paboThl JOCTATOYHO IOJIHO IIPEICTABIEHBI Ha MEX/IYHAPOIHBIX
KOH(QEPEHIMAX, OTPAXKEHBI B TpeX IyOIMKAIMSIX B PEIEH3MPYEMBIX HAYYHBIX
XKypHaJIax.

OneHka Hay4YHOH HOBH3HBI MOJIYYeHHBIX Pe3yJbTATOB H BHIBO/IOB.

Hay4Hast HOBU3HA pe3yIbTaTOB ONpeAelieHa TeM, YTO:

1 IToxa3aHo, 4TO aIOMUHUKA B TOKPBITUSX HA OCHOBE AJFOMHUHHUIIOB

HHUKEII SABJISIETCA YCKOPHUTEIIEM IIpOIECCa a30TUPOBAHNS.
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2. VCTaHOBIIEHO MOJIOKUTENHHOE BIMSHHUE a30THPOBAaHHS HA CHHKEHHE
CKOpPOCTH KOpPpO3HH HHKEJIEBBIX CIUIABOB IIpU Temmeparype Harpea 1050-1200
°C xak 6e3 3aIIUTHOTO IIOKPHITHS, TaK W ITPH HAIHYMU ATFOMOCHIIMLMIHOIO
IIOKPBITHSL.

3. VYcTaHOBIEHBI XapaKTEpUCTHKHU U BIUSHHE HANPSHKEHHOI'O COCTOSHMS
azorupoBaHHoro cimiasa XH60BT nomomHWTENHHOrO JIETUPOBAHHOTO KOOAILTOM
Y TUTAaHOM Ha INIyOUHY a30THPOBAHMSI.

IIpakTHYecKasa 3HAYHMOCTb paboThI.

IIpakTHyeckas 3HAYMMOCTh pabOTHI 3aKiIOYaeTcss B pa3paboTke crocoda
U3TOTOBJICHHS OIBITHBIX JeTallell comia B (OPCaKHOW KaMmephl MEPCIIEKTHBHOIO
ABHALlMOHHOI'O JIBHraTellsi M3 JIMCTa HHUKEIEBOTO CIUlaBa C HHTPHAHBIM
YIPOYHEHHEM, a TaKXKe B OLEHKEe pabOTOCIIOCOOHOCTH TaKWxX [OeTaiedl Mpu
CTEH/IOBBIX HCIIBITAHHAX B YCIOBHSX BO3JICUCTBHS BBICOKUX TeMIIepaTyp H
Harpy3ox.

HecMoTpss Ha [0CTaTOYHO BBICOKUH YpPOBEHb PaOOTHI, CIIEAYET OTMETHThH
Ps 3aMEYaHuM:

1.  He coBceM KOppeKTHO IMPUMEHSATh TEPMUH OO0BEMHOTO a30THPOBAHHUS
K JIACTaM HHKENIEBBIX CIUIaBOB TommmHOM 1,5u 3,0 MM, BBHIY HEIIOIHOIO
a30THPOBAHUS 110 TIIyOHHE JIHCTA.

2. CowuckareneM B JUCCEPTAIMOHHON paboTe paccCMaTpHUBAETCS TOJIBKO
BapUMaHT  SJIEKTPOHHO-IYy4eBOH CBapkd JydoM, CGHOKYCHpOBaHHBIM Ha
IIOBEpXHOCTH  ofpa3nma Ha  TOBepxXHOCTH  ofOpasma.  IIpezicrasisercs
1enecooOpasHBIM [IPOBECTH OIEHKY CBApMBAEMOCTH WCCIIEAYEMEBIX CILUIaBOB
pachOKyCHPOBAHHBIM JIYIOM.

3. B nuccepraiuu OTCYTCTBYIOT IaHHBIE, KOTOpBIE IO3BOJHIA OBl
KOJIMYECTBEHHO OLICHUTh PECYPCHBIE XapaKTePUCTUKU a30TUPOBAHHBIX JIeTAJIEH.

4.  He moHATHO, ¢ KaKo} LIEIBIO COUCKATENh IPEACTaBUII B AUCCEPTAIIHA
«3aKIoYeHre» W3 IIECTH IyHKTOB, KOTOphle B aBTopedepare Hazan «OO6imue

BBIBOJIEI». B yem pasuuma?



5. B puccepranmoHHOM paboTe B psAle CIIydaeB HCIOJB3YIOTCS
HeCTaHJapTHEIE TEPMUHEI U Pa3MEPHOCTH.

OtMmedeHHBIE OT/IENIbHBIE 3aMEeYaHus He U3MEHSIOT OOIIeH ITOI0KHUTEILHOM
OLIEHKM JUCCEPTAllMOHHONW pabOThl M HE CHUXKAIOT €€ HAYYHON W MPaKTHYECKOM
nenHoctd. IlpencraBnennas pabGora orBeuaer TpeboBanusiM «IlomoxeHus o
IIOpsI/IKE TIPUCYXXJEHUS Y4YEHBIX CTeleHei» yrBepxkaeHHOM IlocraHoBiIeHHEM
npaBuTenbcTBa Poccuiickoii ®enepanuu ot 24 centsOps 2013 r. Ne 842, a
Pomamor A.C. 3acmyXuBaeT NPHUCBOCHHS YYE€HOM CTENEHH KaHIWIaTa
TEXHUYECKHMX Hayk mno coenuansHocTd 05.16.01 — MertammoBenenue u

TepMHuUecKas 00paboTKa METAJLIOB M CILIABOB.

OdurmansHbIN ONMOHEHT,

npodeccop, TOKTOp TEXHHYECKUX HAYK,
akaJieMUK MexTyHapOTHOH aKaJeMHuH
UHGOPMATH3AIMH, Be YU CIEIHATHACT
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