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1. BBEAEHHE 

no CBO~M RAePHo-~~3~4ecK~M/l/ ~ MexaH~4eCK~M CBOHCTBaM cnna
B~ BaHaA~R RBnR~TCR OAH~M~ ~3 Ha~60nee nepcneKT~BH~X MaTep~anOB 

AnR nepBoH CTeHK~ TepMORAepH~X peaKTopoB/l,2/. OAHOH ~3 Ba*H~X 
oco6eHHOCTeH BaHaA~R, KaK ~ APyr~x MeTannOB YA rpynnbl, o6na
Aa~~~x 3Ha4~TenbHOH cnoc06HoCTb~ paCTBopRTb np~Mec~ BHeApeH~R,7t~~ 

cnY*~T paA~a~~OHHO~OT*~rOBoe ynpo4HeH~e /POY/ /CM., Hahp.,/4//, 
T.e. nOB~weHHe npeAena TeKY4eCT~ np~ nocnepaA~a4~OHHOM OT*~re 

BnnOTb AO TeMnepaTYP nopRAKa 5000C. 3TO R~neH~e npeAc~aanReT 

OC06~H ~HTepec KaK c TeopeT~4ecKoH, TaK ~ npaKT~4ecKoH T04K~ 

3peH~R, nocKonbKY paA~a4~oHHoe ynp04HeH~e, a cneAoBaTenbHo 
~ H~3KoTeMnepaTypHoe paA~au~oHHoe oxpyn4~BaH~e /HTPO/, RBnReTCR 
OAH~M ~3 ~aKTopoB, n~M~T~py~~~x An~TenbHY~ pa60TY KOHCTPYKU~H 
TRP/2/. 

ner~poBaH~e BaHaA~R 4acTo OKa3~BaeTCR ~e06xoA~M~M KaK AnR 

ynY4weH~R ero MexaH~4ecK~x CBOHCTB, TaK ~ AnR nOB~WeH~R KOPPO
3~OHHOH CTOHKOCT~ B pa3n~4H~x TennOHOC~TenRx/3/. npoueccbl 
B3a~MOAeHcTB~R paA~a~~oHH~X Ae~eKToB c np~MeCRM~ BHeApeH~R 

~ A~cnoKa~~~ 3Ha4~TenbHo ycno*HR~TCR, ecn~ B cnnaBe np~cYTcT
'BY~T ~ ner~py~~~e 3neMeHT~. n03TOMY 4enb~ HacToR~eH pa6oT~ RB
nReTCR onpeAeneH~e xapaKTepH~x oc06eHHocTeH POY ner~poBaHH~x 

cnnaBoB Ha OCHOBe BaHaA~R. npoBeAeH~e TaK~X ~ccneAOBaH~H 6~no 
06ycno~neHO TeM, 4TO BnHRH~e pa3n~4Horo ner~poBaH~R Ha POY He 
~3Y4eHo/4/, HO TaK~e pe3ynbTaT~ He06xOA~M~ AnR oT6opa Ha~6onee 
~HTepeCH~X cnnaBOB /C YMeHbweH~OH Ben~4~HOH POY/ B peaKTopHbix 
~cn~TaH~RX. 

2. METOAHKA 3KCnE~HMEHTA 

06pa3U~ cnnaBOB 6~n~ np~rOTOBneH~ AyroBoH nnaBKOH B ren~eBOH 

aTMoc~epe. COAepmaHHe np~MeceH B ~CXOAHOM BaHaA~~ MapK~ BHM-' 
np~BeAeHo B Ta6n.'. COAep*aHHe np~MeceH BHeApeH~R nocne nnaBKH 
B npeAenax T04HOCTH onpeAeneHHH He ~3MeHRnOCb. C0CTaB ~3y4eHH~x 

cnnaBoa nOKa3aH B Ta6n.2. Aaneé nonY4eHH~e cnnaB~ rOMoreH~3~po
Ban~cb ~ npOKaT~BanHCb c 06maT~eM AO 70%. 

PeHTreHOBCK~M MeTOAOM 6bln~ onpeneneuu r e-meparypu Ha4an.a
 
/TH/ ~ 3aBeprneH~R peKp~cTann~3au~~ /TK/ np~ An~TenbHbcT~ oTmH
P 
ra ' 4 /CM. TaGn.2/. HCXOAR ~3 3T~X A~HH~X 6~n~ B~6paH~ ABe xa
paKTepH~e TeMnepaTYP~ oTm~roB 06pa3~oB nepeA o6ny~eH~eM: 900bC 
TeMnepaTypa HenonHoro OT*~ra, cooTBeTcTBY~~~R B~COKOH nnOTHOCT~ 

IOiikA~:': ~.."::I.. ~iiiCT'.rrYT I '1 

~e~BhiK ti{C~~~OR~Uai 



Ta6nH~a 

COAep~aHHe rrpHMeCeH B BaHagHH MapKH BHM-l /MaCC. %/ 

Cr C N2 °2 Ai Si Fe 

0,001 0,02 0,01 0,03 0, 16 0,2 0,06 

Ta6nH~a 2 

!fl: 

'1',
I 

Cocr aasr HCCne,lJ,OBaHHblX cnnaaon H HX TeMrrepaTYPW peKpHCTaJ1nH3a~HH 

2 3 4 5 6 7 8 

COCTaB, aT.% V 0',2Ti 2Al SAl 2Fe 2Nb 0,2Zr 0,3Y 

TH 

p' 
°c 775 82'5 825 850 825 850 825 825 

TK 
p' 

°c 925 950 950 975 950 990 950 1000 

A~cnOKa4~~, ~ TeMnepaTypa 11000C - nonH~~ oTm~r ~ peKp~cTannn~
3aU~R IAn~TenbHocTb oTm~rOB TaKme 1 4/. 

nepeA 06nY4eH~eM 06pa3Ubl 3neKTp~4eCK~ nOn~pOBan~ B paCTBope 
80% C2H 5/0HI ~ 20% H2S04. 

3Kcnep~MeHT~ no 06nY4eH~~ 06pa3UOB npoBoA~n~cb Ha U~KnOTpOHe 

Y-300.nHP OHHH ~OHaM~ KceHOHa c 3Hepr~RM~ 130 M3B ~ ~HTeHC~B

HOCTb~ 1, 1.109 4acT~u/cM2 np~ TeMnepaType 20-400 c. AnR conOCTaB
rieH~R paA~aU~OHH~X 3~~eKToB ynp04HeH~R cnnaBOB Ha nY4Kax TRme
n~x ~OHOB ~ Ha He~TpoHax 06pa3U~ ~3 YKa3aHH~X B Ta6n.2 cnnaBOB 
~~n~ TaKme 06nY4eH~ B peaKTope H6P-2 nH~ OHHH He~TpoHaM~ cneKT
pa AeneH~R. He~TpoHHoe 06nY4eH~e xapaKTep~30BanOCb cneAy~~~M~ 

napaMeTpaM~: 

4aCTOTa cneAOBaH~R ~MnynbcoB - 5 ru 
An~TenbHocTb ~Mnynbca 6~CTp~X 

He~TpoHoB - 220 MKC 16 -2 -1 
nnOTHOCTb nOTOKa TennOB~X He~TpoHoB - 1,1+0,14.10 M C 
nnOTHOCTb nOTOKa pe30HaHCH~X He~TpoHoB - 0,23+0,03·10 16M-2c - l 
Ilnor aocr s no roxa 6blCTPblX He~TpoHoB - 1,4+0, 16.10 16M-2c - l 
nnOTHOCTb nOTOKa 6~CTp~X He~TpoHoB - 18 -2 -1 
B ~Mnynbce - nopRAKa 2,5·10 M C 

Te-mepa r ypa oõpaauos np~ 06nY4eH~~ He~TpoHaM~ He npeauurana 
1000C. CKOpOCTb reHepau~~ paA~aU~OHHbIX noBpe~AeH~~ He~TpoHaM~ 

c 3Hepr~RM~ EH > 0,1 M3B np~ YKa3aHHo~ nnOTHOCT~ nOTOKa 6~CTP~X 

He~TpoHoB - 1, 1.10-9 cMe~./aT.c. 
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A03~ nOBpemAeH~~ Ha 06pa3uax, o6nY4eHH~x ~OHaM~ KceHOHa 
~ He~TpoHaM~, COCTaBnRn~ 6,5.10-3 ~ 8,6.10-4 cMe~./aT. COOT
BeTCTBeHHO. nocnepaA~au~oHH~~ OTm~r o6pa3UoB cnnaBOB npOBoA~nCR 
B Te4eH~e 4aca AnR KamAo~ TeMnepaTYPbl B 06naCT~ TeMnepaTYP 
100-550oC 4epes 50-1000C. 

PaA~a~~oHHoe ynpo4HeH~e cnnaBOB onpeAenRnOCb MeTOAOM M~KpO
TBepAoCT~, 3~~eKT~BHoCTb xo ropor-o noxaaaaa 8 PRAe pa60T ICM .., 
Hanp~Mep,/4/1. 

OAHÓ ~3 OCHOBH~X OTn~4~~ Ae~eKTo06paSOBaH~R B npouecce ~OH
Horo 06nY4eH~R OT He~TpOHHoro 3aKn~4aeTCR B TOM, 4TO CTeneHb 
nOBpemAeH~~ HeOAHopOAHa BAonb np06era ~OHa, n03TOMY HarpYSKa 
np~ ~3MepeH~RX Bbl6~panaCb TaK~M 06pa30M, 4T06bl rny6~Ha npOH~KHO
BeH~R ~HAeHTopa He npeB~wana 4 MKM. np~ 3TOM Ben~4~H~ ce4eH~~ 

Ae~eKToo6pa30BaH~R Ha nOBepXHOCT~ M~weH~ ~ Ha rny6~Hax nOPRAKa 
4 MKM pa3n~4a~TCR He 6onee, '4eM BABa paaa/ 5/ ICM. puc , 1I. 

(J ,CMe~. 

D.aT.~oH 
I 
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PHC.\. npO~Hnb rrOBpe~ 1Õ16 r _ 

,lJ,eHHH, C03,lJ,aBaeMbIX 
HoHaMH KceHOHa c 3HeprHeH 
]30 M3B B BaHa,lJ,HH. o 2 4 6 ~ R, MKM 

3. PE3YJlbTATbl 3KCnEPHMEHTOB H HX 06Cym,llEHHE 

B Ta6n.3 conOCTaBnRIOTCR aen~4~H,bl M~KpOTBepAoCT~ cnnaaoe 
B ~CXOAHOM COCTORH~~ IH~/., nocne o6nY4eH~R ~OHaM~ KceHOHa IHoI 
~ no AOcT~meHH~ MaKC~ManbHorO np~pOcTa np04HOCTHblX CBO~CTB nocne 
OTm~ra IHM/. np~BeAeHa TaKme Ben~4~Ha Hp - paCTBopHoe ynpo4HeH~e, 
T.e. TBepAoCTb, 06ycnoaneHHaA nerHpOBaHHeM TBepAoro paCTBopa ~ 

6e3 3~~eKTOB CTapeH~R, KOTopaR onpeAenReTCA ~3 KOHueHTpaU~OHH~X 
3aB~C~MOCTe~ M~KpOTBepAOCTH AnR cepH~ oTommeHH~X nerHpOBaHH~X 
cnnaBOB. 

3~~eKT CTapeHHR cnnaaOB B Heo6nY4eHHoM COCTOAHHH, 8 COOT
BeTCTB~H c TepMOA~HaM~4eCKHM~ oueHKaMH/3/, 60nbUJe AnR cnnaBoB 
c 60nee X~MH4eCKH aKT~BHWM~ 3neMeHTaM~ no OTHoweHHIO K npHMeCRM, 
4eM BaHaA~~. OAHaKO np~ cnHWKOM B~COKOM CpOACTBe K np~MeCRM 

OTHOc~TenbHO r pyõue 4aCT~Ubl coeA~HeHH~ ner~Py~~e~ 3neMeHT 
npHMeCb BWAcnRIOTCR yme Ha B~COKOTeMnepaTYPHO~ cTaA~H oxnamAe
HHR, ~ 3~~CKT CTapeH~R BHOBb YMeHbwaeTCA. no 3t~M np~4HHaM 3$
$eKT CTapeHHA Bü3paCTaeT B PRAY npHcaAoK Nb - AI - Zr - Ti. 
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COC1'aB, a-r o% 

v (1IOOoC) 

V (900°) 

0,2Ti 

2AI 

SAI 

2Fe 

2Nb 

0,2Zr 

IT.pHMe~aHHe:	 BenH~HHbI MHKpoTBepgocTH crrnaBOB BaHaAHH, OTo~eH

H~X rrpH ~eMrrepaTypax IIOOoC, BM H HO rrony~eHbl 

Ha 06pa3~aX, 06ny~eHH~x HOHaMH KCeHOHao 

Ba*HY~ pOnb, KOHe4HO, ~rpaeT ~ KOH4eHTpa4~H ner~py~~ero 3ne
MeHTa. np~ ner~pOBaH~~ X~M~4eCK~ MeHee aKT~BH~M, 4eM BaHaA~~, 

3neMeHTOM (Fe) CTapeH~e HeCKOnbKO yc~n~BaeTCH BcneACTB~e YMe~b
WeH~H paCTBOp~MOCT~ np~MeCe~ BHeApeH~H. KOn~4eCTBeHHO BKnaA 
CTapeH~H XapaKTep~syeTcH Ben~4~HO~ H~ - Hpo Ba*HO OTMeT~Tb, 4TO 
np~ 1enpep~BHOM oXna*AeH~~ OT TeMnepaTYP~ OT*~ra CTapeH~e pea
nuayer ca B B~Ae BbIAeneH~~, T. e o KOMnneKCOB np~MeCb - at<T~ BHbl~ 

ner~py~~~~ 3neMeHT ~n~ cerpera4~~ np~Mece~. 

AHan~s nonyveuaux 3Kcnep~MeHTanbHbJX AaHHblX n03BonHeT caenar s 
cneAy~~~e B~BOA~: 

1. Hener~pOBaHHbJ~ BaHaA~~ c H~SKO~ nnoTHoCTb~ A~cnoKa4~~ 

ITeMnepaTypa OT*~ra 1100 0CI 60nee ~HTeHC~BHO ynp04HHeTCH np~ 
06nY4eH~~, HO cna6ee - np~ nocnepaA~a4~oHHbM oT*~re, 4eM 06
paS4bl c nOBbJWeHHb~ nnOTHOCTb~ A~cnoKa4~~ 10T*~r np~ TeMnepaType 
900 0C/. B peSYJ1bTaTe Ben~4~Hbl HM COBnaAa~T ICM. p~c.2/o 

2. CnnaB c 0,3 aT.% ~TTp~H BeAeT ce6H aHanor~4HO 06pas4aM 1-\ 
~s Hener~pOBaHHoro BaHaA~H: np~MepHO 2/3 Ben~4~H~ IHM - HoI 'AO
CT~raeTCH np~ 06nY4eH~~ ~ 1/3 - np~ OT*~re, OAHaKO 06~~~ 3$$eKT '~ 
ynp04HeH~H OT 06nY4eH~H ~ OT*~ra Ha 30% H~*e, 4eM AnH BaHaA~H. i 

I',3TOT cnnaB,no cy~eCTBY, npeACTaBn.ReT c060~ BaHaA~~, MaKC~Manb
~l.. 

HO o~~~e~HbJ~ OT np~Mec~ K~cnopoAa la TaKme KpeMH~HI np04eCCOM 
reTTep~~oBaH~H. TepMoA~HaM~4ecK~e pac4eT~/]/noK~3~Ba~T, 4TO 
np~ reTTep~pOBaH~~ cOAep*aH~e K~cnopoAa B TBepAoM paCTBope no-
H~*aeTCH Ao 10-4 aT.%. . 
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PHc.2. 3aBHCHMOCTb MHKpoTBepgocTH OT TeMrrepaTYP~ rrocne
pagHa~HoHHoro OT~Hra.• - 06ny~eHHe HOHaMH 
19000 C/ , A - 06ny~eHHe HeHTpOHaMH 19000 c / , 
HHe HOHaMH KceHOHa IIIOOOc/, ó - 06ny~eHHe 
I II ooOc/, .. - He06ny~eHHblH o õpasen 19000c/ , 
~eHHbIH oõpas en BaHa,[UIH I I t'OOOC/. "B cK06Kax 
TeMrrepaTypa rrpegBapHTenbHoro OT~Hrao 

KceHOHa 
o - 06ny~e

HeHTpOHaMH 
o - neoõnv

YKa3aHa 

3. AnH Bcex COCTaBoB cnnaBOB npocne*~BaeTCH 06~aH saKOHOMep
H6cTb ICMo p~co3/: 3$$eKT ynp04HeH~H OKas~BaeTCH TeM BbJWe, 4eM 
60nbwe BKnaA np04eCCOB A~cnepCHoro ynp04HeH~H B He06nY4eHHOM 
06pa34e, T.e. Ben~4~Ha H~ - Hp . Ba*HO OTMeT~Tb, 4TO nOBblweHHaH 
nnoTHOCTb A~cnOKa4~~ B Hener~pOBaHHOM BaHaA~~ IOT*~r np~ 9000C/ 

~, COOTBeTCTBeHHO, 60nee BblCOKaH Ben~4~Ha H~ He np~Bena K Bospa
CTaH~~ 3Ha4eH~H HM - H~: npo~sowno n~wb nepepacnpeAeneHwe CTe
neH~ ynp04HeH~H nocne 06nY4eH~H ~ oT*~rao 

4. 06nY4eHHe He~TpoHaMH, HeCMOTpH Ha SHa4~TenbHo MeHbW~~ 

YPOBeHb nOBpe*AeH~~, np~BOA~T K TaKpMY *e np~pOCTY M~KpOTBepAO

CT~, 4TO ~ 06nY4eH~e ~OHaM~, HO, OAHaKO, 3$$eKT POY OKa3b1BaeT
CH Ha 15-20% MeHbW~M. 

nonY4eHHble pe3ynbTaTbJ cornaCY~TCH co cneAY~~M~ npeACTaBne
H~HM~. Bo BpeMH oxnamAeHHH cnnaBOB nocne OTm~ra CKOpOCTb nOHH
meH~.R TeMnepaTYPbl COCTaBnHna 5-10 rpaAo/M~H B 06naCT~ 6000C 
H H~*e. npH 3TOM npOHcxoAHT OTMe4eHHbJe ebJwe np04eCCbJ CTapeH~H, 

xapaKTep~syeMble BenH4HHO~ H~ - Hp. H~sKOTeMnepaTYPHoe 06nY4eH~e, 
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PHc.3. 3aBHCHMOCTb npHpOCTa MHKpOTBep~OCTH CnnaBOB BaHa~H
 
nocne CTapeHHH H noCnepaAHa~HOHHOrO OT~ra OT BKna~a
 

~Opa~Ha~HOHHOrO CTapeHHH B MHKpOTBep~OCTb HCXO~HMX 06pa3

~OB. 

np~BoAR~ee K paA~a4~OHHO-YCKOpeHHO~ A~$$Y3~~, nO-B~A~MOMY, cno
Co6cTByeT nOApaCTaH~~ KOMnneKCOB, B03H~Ka~~X np~ oxna~AeH~~. 
MOmHO OTMeT~Tb /CM. Ta6n.3/, 4TO B rex CnY4aRX, KorAa 3$$eKT~ 
CTapeH~R o6ycnoBneH~ TOnbKO.np~MeCb~ BHeApeH~R /Hener~pOBaHHbl~ 

BaHaA~~, BaHaA~~ c np~MeCb~ ~TTP~R, KOTOP~~ CBR3aH np~MeCRM~/, 
OCHOBHaR 4aCTb ynpo4HeH~R B~3bIBaeTCR o6ny4eH~eM. Ecn~ ~e B npo
4eCCaX CTapeH~R Y4aCTBY~T ~ ner~py~~~e 3neMeHTbl 3aMe~eH~R, To 
np~MepHO TaKO~ me np~pOCT T~epAoCT~ AaeT ~ nocnepaA~a4~OHH~~ 

11OTm~r. 
I l 

HeCMOTpR Ha pa3n~4H~e Kon~4eCTBa Ae$eKTOB, c03AaBaeMWX ~OHa
M~ KceHOHa ~ He~TpQHaM~ (6,5.10-3 ~ 8,6.10- 4 cMe~./aT. COOTBeT
cTBeHHo), conOCTaB~M~e 3Ha4eH~R Ben~4~H M~KpOTBepAoCT~ cnnaeOB 
MorYT 6~Tb o6bRcHeH~ YCKopeH~eM A~$$Y3~OHHWX np04eCCOB 3a C4eT ir 
~Mnynbc~oro xapaKTepa He~TpoHHoro o6nY4eH~R. 

B 4enOM MomHO CAenaTb 3aKn~4eH~e, 4TO CTeneHb paA~a4~OHHoro 
~ paA~a4~OHHO-OTm~rOBoro ynp04HeH~R nocne o6nY4eH~R np~ H~3K~X. :1
TeMnepaTypaX cnnaBOB BaHaA~R B nepBY~ o4epeAb 3aB~C~T OT Bn~R li 

~ ~ 
t 

H~R ner~py~~~x np~Mece~ 3aMe~eH~R Ha CTeneHb CTapeH~R, o6ycnOB
neHHoro np~MeCRM~ BHeApeH~R. B AaHHoH pa60Te Ha6n~Aanocb Tpex
KpaTHoe npeBblweH~e ~HTeHC~BHO cnnaBoB noynpo4HeH~R CTape~~x 

cpaBHeH~~ c ynpo4HeH~eM 4~CToro BaHaA~R ..3T0T 3$$eKT Heo6xOA~
MO Y4~TWBaTb np~ pa3pa6oTKe cnnaBOB ~aHaA~R ~n~ APyr~x MeTannoB 
YA rpynnbl. np~ 06nY4eH~~ He~TpOHaM~ /TeMnepaTypa 1200C/, no
B~A~MOMY, ~AyT np04ecc~ KaK paA~a4~OHHoro ynpo4HeH~R, TaK ~ POY, 
4TO B~3WBaeT CTeneH~ HenocpeAcTBeHHO nocnenOB~weH~e ynpo4HeH~R 

06nY4eH~R. 

B 3aKn~4eH~e aBTOp~ B~pa~a~T np~3HaTenbHoCTb aKaAeM~KY 

f.H.$nepOBY ~ npo$eccopy ~.U.OraHeCRHY 3a BH~MaH~e K pa6oTe. 
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TEMATHqECKHE KATErOPHH nYBnHKAUHR 

OB~E~HHEHHOrO HHCTHTYTA ~EPHYX 

HCCJIE~OBAHHR 

H~eKc TeMaTMKa 

1. 3KcnepHMeHTanbHaR ~H3HKa BWCOKHX 3HeprH~ 

2. TeopeTH4eCKaR ~H3HKa BWCOKHX 3HeprH~ 

3. 3KcnepHMeHTanbHaR He~TPOHHaR ~H3HKa 

4. TeopeTH4ecKaR ~H3HKa HH3KHX 3HeprHH 

5. HaTeMaTHKa 

6. RAepHaR cneKTpocKOnHR H paAHOXHMHR 

7 .• H3HK8 TA*enwx HOHOB 

8. KpHoreHHKa 

9. YcKOPHTenH 

10. ABTOM8TH3a~HR o6pa6oTKH 3KcnepHMeHTanbHWx 
A8HHWX 

11. BW4HCnHTenbHaR MaTeMaTHKa H TeXHHKa 

12. XHMHA 

13. TexHHKa ~H3H4ecKoro 3KcnepHMeHTa 

14. MccneAOBaHHA TBePAWX Ten H *HAKOCTeH 
AAePHWMH MeTOA8MH 

15. 3KcnepHMeHTanbHaA ~H3HKa AAepHwx peaK~HH 
npH HH3KHX 3HeprHAX 

16. Ao3HMeTpHA H ~3HK8 38~HTW 

17. TeOPHA KOHAeHCHPOBaHHOrO COCTOAHHA 

18. Mcnonb30BaHHe pe3ynbTaToa H MeTOAOB 
~YHA8MeHT8nbHWX ~H3H4eCKHX HCCneAOBaHHH 
8 CMe*HWX o6nacTAX H8YKH H TeXHHKH 

19. 6HO$H3HK8 

.. 

foM030B ll.H. H ~p. 14-86-409 
BnHHHHe o6nyqeHHH TH~enbMH HOHaMH H HeHTPOHaMH 
Ha rroae~eHHe crrnaaoa BaHa~H ITPH rrocnepa~Ha~HOHHOM OT~re 

MeTO~OM H3MepeHHH MHKpOTBep~OCTH HCCne~OBa~ MeXaHHqe
CKHe CBOHCTBa MO~enbHhlX CrrnaBOB BaHa~H, o6nyqeHHhlX HeHTpO
HaMH H TH~enbMH HOHaMH, B 3aBHCHMOCTH OT TeMrrepaTyp~ llOCnepa
~a~OHHOrO OT~ra. DoKa3aHo, qTO o6nyqeHHe HeHTpoHaMH rrpH
BO~HT rrpHMepHO K TaKOMY ~e H3MeHeHHID MHKpOTBep~OCTH, qTO 
H o6nyqeHHe HOHaMH, HO 3~~eKT pa~a~HOHHO-OT~rOBOrO ynpoq
HeHHH Ha 15-20% MeHbme. CTerreHb pa~Ha~HOHHoro H pa~a~HOHHo
OT~Hroaoro ynpoqHeHHH cnnaaoB BaHa~HH, o6nyqeHHhlX rrpH TeM
nepaTypax MeHbme 0,3 Tnn• onpe~enHeTCH BnHHHHeM nerHpyro~ 
rrpHMeCeH 3aMemeHHH Ha CTerreHb CTapeHHH, o6ycnoBneHHOrO rrpHMe
CHMH BHe~peHHH. 

Pa6oTa B~nonHeHa B lla6opaTopHH H~epHb~ peaK~HH OHHH. 
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llepeao~ O.C.BHHOrpa~oBOH 

Gomozov L.I. et al. 
Heavy Ion and Neutron Irradiation Effect 
on Alloy Behaviour 

14-86-409 

The mechanical properties of model vanadium alloys 
irradiated by neutrons and heavy ions are investigated as 
a function of the post-irradiation annealing temperature by 
using the microhardness technique. It is shown that neutron 
irradiation leads to nearly the same change in microhardness 
as ion dose, but in the former case the radiation-annealing 
hardening effect is weaker by about 15-20%. The radiation 
and radiation-annealing hardening degree of vanadium alloys 
irradiated at a temperature of less than 0.3 Tm are deter
mined by the influence of alloying substitutional impuruty 
on the aging degree due to interstitial impurity. 

The investigation has been performed at the Laboratory 
of Nuclear Reactions, JINR. 
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