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HUll. «KypqaTOBC~HH HHCTHTYT» - 0 n011.aqc UH~na pa60T 


no TCMC: «YnbTpaMH~pOC~OnHqCC~HH aHanH3 HaHocTpY~PbI ncpcnC~THBHbIX 11.HCn~pCHO
ynpo"mcHHblX O~CH11.aMH CTanCH», aBTopOB: POf'mK~HH C.R, XOl\HlI.f A,A" IiOral.fCB A,A., 

A.A., Jly~bHHl.fy~ A.A., Pa3HHUbIH O.A., lUYTOB A.B, Cl>e.ilHH n.A., 

IIpHHHmHH~oB K.E., 3aJ1YiKHblH no pa311.Cny «JIYl.fmaH npH~.laLlHaH pa60Ta». 

DPOTOKOfl 1 OT 1 r. 

KpaT~aH aHHOTaUHH pa60T 

OKCH,llaMH ()J,YO) CTaflH (ODS - oxide dispersion strengthened 

,llfl51 KOHCTPYKUHOHHbIX MaTepHaflOB CTeHKH 

TepM051,llepHbIX peaKTopoB, 060flOqeK TonflHBHbIX :3fleMeHTOB B Ha 6bICTPbIX 

HeMTpoHax H )lJUI p51,lla KOHCTPYKUHM B Pa3flHqHbIX IV nOKOfleHH51. 

:Horo KJIacca BbI,llep:IIGIBaIOT TeMnepaTypbI ,ll0 700°C, H O)KH,llaeTCa HX K 

pa,llHaUHoHHoMY pacnyxaHHIO ,ll0 ,ll03 CHa. MeXaHHqeCKHe CBoMcTBa CTMeM 

3aBHC5IT OT xapaKTepHcTHK HaHocTpYKTyphI: pa3Mepa H npocTpaHCTBeHHoro paCnpe,llefleHH5I 

OKCH,llHhIX HaHOpa3MepHhIe OKCH,llHble BKfllOqeHH5I 5IBflaIOTC5I TOLIKaMH 

3aKpenfleHHa .LlHCrrOKaUHM H 06ecneLIHBaJOT 3aXBaT rerrHa, 06pa3YIomeroC51 B TpaHcTMYTaumlx npH 

B03,lleMCTBHH peaKTopHbIX H pa,llHaUHOHHbIX ,llecpeKToB. 

B pa60Te HaHocTpYKTypa )J,YO Pa3flHqHbIMH 3rreMeHTaMH, 

HCCfle,llOBaHa MeTO,llaMH rrpOCBeqHBalOmeM :meKTpoHHOM MHKpOCKonHH H aToMHO-30H,llOBOM 

TOMorpacpHH (A3T). )J,YO pa3pa60TaHHbIX B Da~IIK2lX 

HalUlOHMbHbIX H/HflH HCCfle,llOBaTerrbCKHX <ppaHL\HH, 

ODS H 1 ODS CO,llep){<aT 10% XpOl'vta, ODS H 

BbICOKOXPOMHcTble CTMH (12-15 5InoHcKHe CT3.J1H (1,2 H 3) TaK)Ke cO,llep)KaT AI. 

HTTPH51 BO Bcex CTa'NX B ,llHana30He 0.1 17 aT.%, B TO KaK CO,llep)KaHHe 

npe,llCTaBfleHO B ,llOCTaTOqHO WHPOKOM ,llHana30He OT 0.12,ll0 aT.%. 

MHKpOCKOnHqeCKHM aHaflH3 BbUIBHrr 3HaLIHTerrbHoe LIHCflO HaHOpa3MepHblx OKCH,llHbIX BKfllOLIeHHii H 

KrracTepoB. ~a3Mep OKCH,llOB BapbHpOBa'lCR OT 3 ,ll0 8 HM, 06beMHaa nflOTHOCTh 

COCTaBfl5lfla OT 2 10-
2 

M-
3 

,ll0 13 1 ;\,.(3. KflaCTepOB K pa3MepaM OKCH,llOB, HO HX 

nrrOTHOCTb H3MeH5IflaCh OT 2 x 1 ,ll0 - 10
24 

ynpoLIHeHHa HCCrre,llyeMblx )J,YO CTMeii 

3a CqeT pa3rrHLIHbIX nmOB 6aphepOB nOKa3M, LITO OKCH,llHble BKrrlOqeHH51 ,llaJOT HaH60flhWHM BKJla,ll, 

H TorrhKO B cflyqa5lX ODS H 1 BKrra,ll OT KrracTepoB 6bm conOCTaBHM C BKrra,llOM 

OT OKCH,llOB. 

l1ccfle,llOBaHO BflHRHHe HOHaMH )Kefle3a H HnaHa B ,llHana30He ,ll03,ll0 30 CHa npH 

TeMnepaTypax OT KOMHaTHoii ,ll0 C. H3MeHeHH5I 

aHMH3HpOBa'lHCh MeTO,llaMH npocBeLIHBalOllIeii 

TOMorpacpHH. Pa3MepbI OKCH,llHbIX no,ll He H3MeHarrHCb, HO 

HX 06bel'vlHOii nflOTHOCTH B CTafl5IX IOCr ODS H ODS, B TO 

KaK B nflOTHOCTb OKCH,llOB He H3MeHHrraCb npH ,ll0 30 CHa. B 
LlerrOM ynp04HeHHe HCCfle,llOBaHHbIX )J,YO OT BKJIlOqeHHii 06,lYLIeHHH ,ll0 30 CHa ITpH 

TeMnepaType H3MeHHrrOCb He3Ha4HTeflbHO, 'ITO YKa3bIBaeT Ha HX panHaUHOHHyro CTOMKOCTh H 

CKflOHHOCTb K HH3KOTeMnepaTypHOMY pa,llHamlOHHOMY ynp04HeHHIO H oxpyn4HBaHHIO. 

)J,YO CTaJTH ODS HODS 13 6bIJ1H HOHal\UI Au C 3Hepmeii H 

HOHaMH C :mepmeii 1 113MeHeHH5I MHKpOCTpyKTyphI, 

B MaKCHMaJTbHhIX 

/ HM COOTBeTCTBeHHO. B CTaJT5IX ODS Ha6rrlO,llaflOCb 

MeflKHX OKCH,llHbIX BKJTlOqeHHii HM). B CTMH Eurofer HOHaMH H Au npHBeflo 

aMoPCPHbIX TpeKoB BO BKrrIOLIeHH5IX OKCH,lla HTTPH5I 60rree 8 HM C 

TpeKoB 2 HM H HM COOTBeTCTBeHHO. 

n npaKTllqeC~aH 3HaqHMOCTb. OueH~a HOBil3Hbl pe3Y.;lbT3TOB 

B HacTmuuen MeTO,llaMH npocBeLIHBalOuxen MHKpocKonHH H 

TOMorpacpHH npOBe,lleHhI KOMnrreKCHble HCCfle,llOBaHH5I HCXO,llHOrO COCT05lHH5I JlYO CTaJTen 

http:Jly~bHHl.fy


C 

C pa3HhlMI1 CI1CTeMaMI1 nenrpOBaHI151, C I1CnOnb30BaHI1eM TaKI1X ::meMeHTOB KaK 

TIOMI1MO :noro, npOBC,L{CHhI 3KCnCpl1MCHTbI no ,UYO CTanCH 110HaMI1 

,L{l1ana30HC ,L{O 30 CHa TCl\mCpaTypax 01' ,L{O a TaK)KC 110HaMI1 

945 M3B 11 110HaMI1 C ::mCpfl1CH 167 M3B TeMnepaTYpc 

aHanl130M CTpYKTYPHO-¢a30BOrO COCT05lHI151. 

TIonY4cHhl OCHOBHhIe pC3ynbTaThl: 

1. 	 TOMorpa¢1111 nOKa3aHO, 41'0 B 

ponb, 4CM V 11 AI. 
UTT.HIU'fU> npouc,L{ypy TCpMo06pa60TKI1 

6h!J10 nOKa3aHO, 41'0 Hanl1411C ero CO,L{ep)Kaml51 ,L{O 0.29 aT. % B 

npI1BO,L{I1T K Cpe,L{Hcro pa3Mepa OKCH,L{HbIX 4aCTHu C 9 HM ,L{O 3 HM, a 

,L{O 4 HM, 11 YBcnH4eHHlO nJIOTHOCTM C ~1023 ,L{O ,L{n.51 

KnaCTepOB H OKCH,L{HbIX 4aCHIU. 

3. 	 Bbl.5lBnCH P.5l,L{ KoppemlUHH Me)K,L{y I1CXO,L{HbIM COCTaBOM 

PYKOBO,L{CTBO 

TIpHrOTOBJleHl1e 

Y:l1IBaJ;om[el1 3~lCKTpOHHOH MI1KpOCKOnl1H 11 aTOMHO-

HaHocTpYKTYPbI 

B ynp04HeHl1e, 

06.1Y4eHI151, Bhl.5lBneHl1e BJll1SIHH5I 06nY4eHI1SI Ha 

HaHocTpYKTypbI, pC3ym,TaToB. 

aHanl13 06pa3UOB 

11 ponl1 

nOKa3aHO, 41'0 B CTan5lX, B 

11 V Ha6nlO,L{aeTC5I no TOr,L{a KaK B CTanSIX 

KpoMC Toro, CPC,L{11 ¢eppI1THO-MapTeHCI1THbIX ,UYO 

01' 9 ,L{O 15 Mac.% 

YBcmI4CHHSI ero CO,L{ep)KaHI151 B I1CXO,L{HOM MaTepl1anc. 

liTO ynp04CHl1C ,UYO ocyruccTBn5leTC5I B CTeneHI1 3a C4eT 

C Hal160nbWeH nnOTHOCTblO OKCI1,L{HbIX 

no cpaBHeHl1lO C CTaJI5IMI1. 

110HaMI1 )Kene3a 

DOllle(:ce 06nY4eHI151 11 

He3Hal.IHTcnbHbIM YMeHhweHl1eM I1X '-'L"~JJ.""" 

6. 06HapY)KeHO 113MeHeHI1e nnOTHOCTI1 OKCI1,L{OB B CTaJl5lX 

ODS 11 ODS 13,5Cr-(0-0,3)Ti no,L{ B03.lIeI1[CTEil1ell HI13K03HepreTH4HhIX (10 1 K3B/HYKnoH) 

HM) OKCI1,L{OB. 

,L{O ,L{03 ~ 1 - 8 CHa 

OKCI1,L{HbIX BKn104eHI1H C O,L{HOBpeMeHHbIM 

YBemI4eHI1e TeMnepaTypbI 

06bervmoH nnOTHOCTI1 11 OKCI1,L{HbIX BKn104eHI1H B 

3TOM Ha6nlO,L{aeTC5I 

,L{omI MCnKI1X « 5 
500°C npI1BO,L{I1T K 

¢OpMl1pOBaHl1e a:vwp¢HbIX B KpynHblx (> 8 HM) OKCI1,L{HhIX BKm04eHIDIX 

nOCJ1C 06nv4cHH5I 110HaMH 1 M3B Xc 11 945 M3B Au ,L{O ¢JllOCHCOB 1xl 017 
M

2 
, 

10 5 , 5x 10r6 COOTBCTCTBeHHO. OKCI1,L{Hble BK~1104eHH5I B CTaJII1 ODS 13,5Cr~ 
K aMop¢113aUI1I1. B CTaneH ODS 11 13,5Cr-0,3Ti 

Ha6JllO,L{aeTCSI nJlOTHOCTI1 11 Cpe,L{HerO 

IJU-->IV"•• L!" OKCI1,L{HbIX BKnI04eHI1H. 



CeKUH5I NQ3 YqeHOrO COBeTa peKOMeH.llyeT npe.llCTaBlleHHble MaTepHMbI K BbLUBlDKeHHIO Ha 

KOHKYpC HayqHO-HCClle.llOBaTellbCKHX pa60T I1T3<l> 2020 r. no pa3.llellY «JIyqWM npHKlla.llHM 

pa60Ta». Pe3YllbTaTbl rollocoBaHH5I : npHcYTcTBOBMH - 6 qell ., «3a» - 6 q?JmpoTHB» - 0 qell., 

«B03.llep)l{MHCb» - 0 qell. 

ITpe.llCe.llaTellb ceKUHH NQ3 YqeHOrO COBeTa, , T.B. KYlleBOM/0-
3aM . .llHpeKTopa HI1U «KypqaTOBCKHM HHCTHTYT» - I1T3<l>, 
.llOKTOP Tex. HayK 

YqeHbIM ceKpeTapb ceKUHH NQ3 M.M. Kau 

KaH.llH.llaT <pH3.-MaT. HayK 


