
«YTBEP)KtJ:AIO» 

3aMeCHITeJIh LUfpeKTOpa rro HaY'-fHOH pa60Te 

<l>e,llepaJIhHOrO rocY,llapCTBeHHOrO 6IO.ll)KeTHOrO 

yype)!{,lleHH5I HaYKH I1HCTHTYT MeTaJIJIyprHH H 

MaTepHaJIOBe,lleHH5I HM. A.A. £aHKoBa 

OT3bIB 

BeAymeH opraHu3ao:uu Ha AuccepTao:uoHHYIO pa60Ty 

XaTKeBHqa BJla.D-HMHpa MapKOBHqa 


«CTPYKTypa H MeXaHHyeCKHe CBoHcTBa cpeppHTHhIX KOPP03HOHHOCTOHKHX CTaJIeH rrOCJIe 


BhlcoKoTeMrrepaTypHoro o6beMHoro a30THpOBaHH5I», rrpe,llCTaBJIeHHYIO Ha COHCKaHHe yyeHOH 


CTerreHH KaH,llH,llaTa TeXHHyeCKHX HayK rro CrreUHaJIhHOCTH 05.16.01 - « MeTaJIJIOBe,lleHHe H 


TepMHyeCKa51 o6pa6oTKa MeTaJIJIOB H CrrJIaBOB» 


L(HccepTaJ..(HOHHa51 pa60Ta XaTKeBHya B. M. rrOCB5ILUeHa KOMIlJIeKCHoMY HCCJIe,llOBaHHIO 

CTpyKTyphI H MeXaHHyeCKHX CBOHCTB cpeppHTHhIX KOPP03HOHHOCTOHKHX CTaJIeH rrOCJIe 

BbIcoKoTeMrrepaTypHoro o6beMHoro a30THpOBaHH5I. <l>eppHTHhIe KOPP03HOHHOcToHKHe 

XPOMHcThle CTaJIH 06JIa,llaIOT XOpOWI1M COyeTaHHeM MeXaHHyeCKHX, TeXHOJIOrHyeCKI1X 11 

CPYHKUHOHaJIhHhIX CBOHCTB, a . TaK)J<e HeBhICOKOH CTOHMOCTbIO rro cpaBHeHHIO C 

KOPP03HOHHOCTOHKHMH CTaJI5IMH ,llpyrHx KJIaCCOB. O,llHaKO" HX CYLUeCTBeHHhIM He,llOCTaTKOM 

51BJI5IeTC5I HI13Ka51 rrpOYHOcTh. floBhIlueHHe rrpOYHOCTHhIX CBOHCTB rr03BOJIHT paCllil1pHTh 

o6JIacTh HX rrpHMeHeHH5I . fl03TOMY yrrpOYHeHHe cpeppHTHhIX KOPP03HOHHOCTOHKHX CTaJIeH 

MeTO,llOM BhlcoKoTeMrrepaTypHoro o6beMHoro a30Tl1pOBaHH5I 51BJI5IeTC5I a«mYaJlbHOU 3atJalleu. 

)J.HccepTaUHOHHa5I pa60Ta XaTKeBHya B. M. COCTOHT 113 BBe,lleHH5I, 4 rJIaB, 06LUI1X 

BbIBO,llOB H crrHCKa JIHTepaTyphI H3 96 HCTOYHHKOB. 

aeJlblO tJuccepmau,uoHHoU pa60mbl XaTKeBHya B. M. 51BJI5IJIOCh 113yyeHHe 

3aKoHoMepHocTeH BJIH5IHI151 BhICOKOTeMrrepaTypHoro o6beMHoro a30THpOBaHH5I 11 ,llaJIhHeHllieH 

TepMHyeCKOH o6pa6oTKH Ha CTPYKTYPY, CPa30BhIH COCTaB 11 MeXaHHyeCKHe CBOHCTBa 
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cpeppHTHbIX KOPP03HOHHOCTOHKHX CTaJIeH B WHPOKOM HHTepBaJIe TeMnepaTYP H onpe,UeJleHHe 

Ha :HOH OCHOBe pe)J<HMOB HX ynpO'-lH5IIOlUeH XHMHKO-TepMH'-IeCKOH 06pa60TKH. 

B nep60U VW6e npe,UCTaBJleH aHaJIHTH'-IeCKHH 0630p JlHTepaTypbI no TeMe 

,UHccepTaUHOHHOH pa60TbI, B KOTOPOM paCCMOTpeHbI H3BeCTHbIe ,UaHHbIe 0 B3aHMo,UeHCTBHH 

a30Ta C XHMH'-IeCKHMH 3JleMeHTaMH, CPOpMHpOBaHHH CTPYKTYPbI H CBOHCTB CTaJIeH H CnJlaBOB 

npH nOBepXHOCTHOM H 06beMHOM a30THpOBaHHH. AHaJIH3HpyeTc5I XHMH'-IeCKHH COCTaB CTaJIeH, 

nepCneI(THBHbIX ,UJl51 BbICOKOTeMnepaTypHoro a30THpOBaHH5I. 

Bo 6mopou mQ6e 060CHOBaH BbI60p cpeppHTHbIX CTaJIeH H CnJlaBOB ,UJl51 npOBe,UeHH5I 

BbICOKOTeMnepaTypHoro 06beMHoro a30THpOBaHHSI H onHcaHbI 06Pa3UbI, 3KcnepHMeHTbI H 

MeTO,UHKH HCCJle,UOBaHHH. 

B mpembeu ma6e onHcaHa KHHeTHKa npouecca HaCbIlUeHH5I a30TOM cpeppHTHbIX 

KOPP03HOHHOCTOHKHX CTaJIeH THna XI7 - X25 npH BbICOKOTel'vmepaTypHOM 06beMHOM 

a30THpOBaHHH, YCTaHOBJleHO BJlH5IHHe XHMH'-IeCKOrO COCTaBa Ha CKOPOCTb HaCbIlUeHHSI, 

paCTBOpHMOCTb a30Ta, CPa30BbIH COCTaB H CTPYI<TYPY. TaK){(e onpe,UeJleHbI pe)KHMbI 06beMHoro 

a30THpOBaHHSI ,UJl51 ,UOCTJ1)KeHHSI CKB03Horo H paBHOMepHoro HaCbIlUeHH5I a30TOM JlHCTOBbIX 

06pa3UOB cpeppHTHbIX CTaJIeH 08X 17T H 15X25T. 

B llem6epmou ma6e onHcaHO BJlHSIHHe ODI<Hra nOCJle BbICOKOTeMnepaTypHoro 

06beMHoro a30THpOBaHHSI Ha CPa30BbIH COCTaB, CTPYKTYPY H MeXaHH'-IeCKHe CBOHCTBa npH 

TeMnepaTypax 20 H 700°C, onpe,UeJleHbI OnTHMaJIbHbIe pe)KHMbI ODKHra nOCJle 

BbIcoKoTeMnepaTypHoro 06beMHoro a30THpOBaHHSI ,UJl51 nOJlyqeHHSI KOMnJleKCa BbICOKHX 

MexaHHLleCKHX CBOHCTB cpeppHTHbIX CTaJIeH. 

HaYllHylO H06U3HY ,UHccepTaUHoHHoH pa60TbI COCTaBJl5lIOT CJle,UYIOlUHe pe3YJlbTaTbI. 

BnepBbIe npoBe,UeHbI CHCTeMaTH'-IeCKHe HCCJle,UOBaHH5I CTPYKTYPHO-CPa30BbIX npeBpalUeHHH H 

onpe,UeJleHbI MeXaHH'-IeCKHe CBOHCTBa BbICOKOXPOMHCTbIX cpeppHTHbIX KOPP03HOHHOCTOHKHX 

CTaJIeH nOCJle BbICOKOTel'vmepaTypHoro 06beMHoro a30THpOBaHH5I H OT){(Hra. TIoKa3aHO, '-ITO 

BbICOKOTeMnepaTypHoe 06beMHoe a30THpOBaHHe C nOCJle,UYIOlUHM OT){(HrOM TOHKOCTeHHbIX 

06pa3UOB (0,5 MM) H3 CTaJIeH cpepPHTHoro KJlaCCa 08X 17T H 15X25T n03BOJl5leT CCPOpMHpoBaTb 

BO BceM Ce'-leHHH CTPYKTYPY C ,UHcnepcHbIMH BbI,UeJleHH5IMH HHTPH,UOB, IfTO 06eCne'-lHBaeT 

nOBbIweHHe CTaTHIfeCKOH npO'-lHOCTH B 1,8 - 2,5 pa3a H UHKJlHIfeCKOH npO'-lHOCTH B 1,4 - 1,5 

pa3a npH TeMnepaTypax HCnbITaHH5I OT 20 ,UO 700°C. YCTaHOBJleHbI 3aKoHoMepHocTH 

3BOJlIOUHH CTPYKTYPbI H H3MeHeHH5I MeXaHH'-IeCKHX CBOHCTB CTaJIH 08X17T npH 

BbIcoKoTeMnepaTypHoM 06beMHoM a30THpOBaHHH H OT){(Hre B HHTepBaJIe TeMnepaTYP 400 - 700 

°C. TIoKa3aHO, '-ITO npO'-lHOCTb a30THpOBaHHOH CTaJIH nOCJle OT){(Hra onpe,UeJl5leTC5I 

COOTHOllIeHHeM TBep,UopaCTBopHoro H ,UHcnepCHOHHoro ynpoIfHeHH5I: BbICOKHM co,Uep)KaHHeM 

a30Ta B MapTeHCHTe H aYCTeHHTe nOCJle ODKHra npH HH3KHX TeMnepaTypax (400 - 500°C) H 



BbI,UeJIeHHeM 4aCTHU HHTPH,UOB Cr2N Pa3JIH4HOH ,UHCrrepCHOCTH rrpH rrOBbIrneHHH TeMrrepaTypbI 

ODImra ,UO 550 - 700°C. 

IIpaKmu'-IecKan 3Ha'-lUMOCmb ,UHccepTaUHoHHoH pa60Tbl XaTKeBH4a B. M. 

3aKJIf04aeTCSl B TOM, 4TOrrpe,UJIO)l(eH crroc06 H orrpe,UeJIeHbl pe)lmMbl BbICOKOTeMrrepaTypHoro 

06'beMHOrO a30THpOBaHHSl H OT)lmra ¢eppHTHbIX KOPP03HOHHOCTOHKHX CTaJIeH THrra 08X17T H 

15X25T, 06ecrre4HBaIOlUHe 3¢¢eKTHBHOe paBHOMepHOe yrrp04HeHHe BCerO 06'beMa MaTepHaJIa 

B ce4eHHH ,UO 0,5 MM C coxpaHeHHeM BbICOKOH rrJIaCTH4HOCTH rrpH TeMrrepaTypax HCrrbITaHHSl OT 

20 ,UO 700°C. 

,[(HccepTaUHOHHaSl pa60Ta HarrHcaHa 5ICHbIM Sl3blKOM H aKKypaTHo O¢OpMJIeHa, co,Uep)l(HT 

60JIbrnOe KOJIH4eCTBO HJIJIIOCTpaTHBHoro MaTepHaJIa xopornero Ka4eCTBa, 4TO rr03BOJISleT 

oueHHTb 06'beM BbIITOJIHeHHbIX HCCJIe,UoBaHHH. j{ocmo6epHocmb pe3YJlbmam06 U 

06ocHo6aHHocmb 6bl60006 06ecrre4HBaeTC5I xopornHM COOTBeTCTBHeM pe3YJIbTaTOB 

HCCJIe,UoBaHHH, rrOJIyqeHHbIx Pa3JIH4HbIMH B3aHMHO ,UorrOJIHSlIOllJ,HMH cOBpeMeHHbIMH 

MeTo,UaMH. 

ABTope¢epaT rrOJIHOCTbIO OTpa)l<aeT co,Uep)KaHHe ,UHccepTaUHH H cOOTBeTCTByeT 

OCHOBHblM ee rrOJIQ)KeHHSlM. 

OCHOBHbJe pe3YJIbTaTbI, rrOJIY4eHHbIe B paMKax perneHH5I 3a,Ua4 ,UHccepTaUHoHHoH 

pa60TbI rrpe,UcTaBJIeHbI B 9 CTaTbSlX B H3,UaHH5IX, BKJII04eHHbIX B rrepe4eHb )KypHaJIOB 

peKoMeH,UoBaHHbIx BAK H B 14 pa60Tax B C60pHHKax TPY,UOB HaY4HbIx KOH¢epeHUHH. TIo 

pe3YJIbTaTaM ,UHccepTaUHoHHoH pa60TbI rrOJIyqeH rraTeHT P<D. 

K HeoOCmamKllM U 3llMe'-laHUHM rro ,UHccepTaUHoHHoH pa60Te CJIe,UyeT OTHeCTH 

CJIe'u)'lOllJ,He: 

- B TeKCTe ,UHccepTaUHoHHoH pa60TbI OTcYTCTByeT 060cHoBaHHe BbI60pa 

HCrrOJIb3yetvlOH TeMrrepaTypbI a30THpOBaHHSl (l075 °C). ,[(JI5I Bbl60pa OITTHMaJIbHOH 

TeMrrepaTypbI CJIe,UOBaJIO 6bI 3KcrrepHMeHTaJIbHO orrpe,UeJIHTb ee BJIH5IHHe Ha CTpyKTypy 

CrrJIaBOB rrpH a30THpOBaHHH; 

- Ha CTp. 76 aBTop YTBep)l(,UaeT, 4TO MaTepHaJI rrOCJIe BbICOKOTeMrrepaTypHoro 

06'beMHOrO a30THpOBaHH5I 6e3 rrOCJIe,UYIOllJ,eH TepMH4eCKOH 06pa60TKH 06JIa,UaeT HH3KOH 

rrJIaCTH4HOCTbIO, HO He rrpHBO,UHT pe3YJIbTaTbI MexaHH4eCKHX HcrrbITaHHH 06pa3UOB CTaJIH B 

3TOM COCTOSlHHH. 

C,UeJIaHHbIe 3aMe4aHH5I He rrO,UBepraIOT COMHeHHIO ,UOCTOBepHOCTb OCHOBHbIX Bb180,UOB H 

3allJ,HllJ,aeMbIX rrOJIQ)KeHHH ,UHccepTaUHOHHOH pa60Tbl XaTKeBH4a B. M. 

PaCCMOTpeHHa5I ,UHccepTaUH5I 5IBJI5IeTC5I 3aKOH4eHHOH HaY4HO-KBaJIH¢HKaUHOHHOH 

pa60TOH, B KOTOPOH co,Uep)KHTC5I perneHHe aKTYaJIbHOH 3a,Ua4H. TIo CBoeH aKTYaJIbHOCTH, 

HOBH3He H cOBoKyrrHocTH nOJIyqeHHbIx pe3YJIbTaTOB ,UHccepTaUHOHHa51 pa60Ta XaTKeBH4a B. 



M. «CTpYKTypa H MeXaHHyeCKHe CBOHCTBa c}leppHTHbIX KOPP03HOHHOCTOHKHX CTaJleH nOCJle 

BbICOKOTeMnepaTypHOrO 06beMHOrO a30THpOBaHH~» ynOBJleTBOp5leT Tpe60BaHH~M BAK, 

COOTBeTCTByeT llIHcjJpy CneUHaJlbHOCTH 05.16.01 - «MeTaJlJlOBeneHHe H TepMHyeCKa~ 06pa60TKa 

MeTaJlJlOB H CnJlaBOB» H KpHTepH~M «TIOJlo)KeHH~ 0 nop~nKe npHcy)J(neHH~ yyeHbIX CTeneHeH» 

TIoCTaHOBJleHH~ TIpaBHTeJlbCTBa POCCHHCKOH <l>enepaUHH NQ 842, npenb~BJl~eMbIM K 

KaHnHnaTCKHM nHccepTaUH~M, a ee aBTop - XaTKeBHY BJlanHMHp MapKOBHY 3aCJlY)KHBaeT 

npHcy)J(neHH~ eMY yyeHOH CTeneHH KaHnHnaTa TeXHHyeCKHX HayK no CneUHaJlbHOCTH 05.16.01 

- «MeTaJlJlOBeneHHe H TepMH'feCKa5I 06pa60TKa MeTaJlJlOB H CnJlaBOB». 

HaCT05IllIHH OT3bIB 06cY)J(neH H YTBep)KneH Ha COBMeCTHOM 3acenaHHH Jla60paTopHH 

MeTaJlJlOBeneHH~ UBeTHblX H JlerKHX MeTaJlJlOB I1MET PAH H Jla60paTopHH nJlaCTHyeCKOH 

nec}lopMauHH MeTaJlJlHyeCKHX MaTepHaJlOB MMET PAH «29» H05l6p~ 2017 rona. TIPOTOKOJl 

3acenaHH~ NQ 39. 
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OCHOBHbIe HaYIJHbIe HanpaBJleHHH: 

- <l>H3HKO-XHMI1'-IeCKHe OCHOBbI MeTaJIllyprHH UBeTHbIX H penKHX MeTaJIllOB. 


- MeTaJIllOBenemle UBeTHbIX H llerKHX MeTaJIllOB. 


- ITllaCTH'-leCKa5! ne<pOpMaUH5! MeTaJIllH'-leCKHX MaTepHaJIOB. 


- KOHCTPYKUHOHHble CTaJIH H CrrllaBbI. 


- <l>H3HKOXI1MI15! al'vlOpqmblx H HaHOKpHCTaJIllH'-leCKHX CrrllaBOB. 


- ITPO'-lHOCTb H rrllaCTH'-lHOCTb MeTaJIllH'-leCKHX 11 KOMrr03HUHOHHbIX MaTepHaJIOB H 


HaHOMaTepHaJIOB. 
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