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Ha~6onee 3~~eKT~BH~M MeTOAOM ~3y4eH~R paA~a~~oHHbX CBOHCTB 
MaTep~anoB B HaCTOR~ee epeMR RBnR~TCR ~M~Ta~~OHH~e ~ccneAOBaH~R 
Ha ycKop~TenRX aapRlKeHHbiX 4aCT~~, AnR ~M~Ta~~~ B03AE HCTB~R peaK­
TopHoro o6ny4eH~R Ha OCHOBH~e MeXaH~4eCK~e CBOHCTBa MaTep~anoB 
np~MeHR~TCR rnaBH~M o6pa30M ny4K~ nerK~X ~OHOB 0 3ne~TPOHOB 

~ y-KBaHTOB Ill, 3TO CBR3aHo npelKAe ecero C He06XOA~ MOCTb~ ~c­
nonb30BaH~R np~ MeXaH~4eCK~X ~Cn~TaH~RX o6pa3~0B C 10n~~HOH 0 
npee~wa~~eH e HecKonbKO paa paaMep~ aepHa, 4To AaeT ocHoeaH~e 
C4~TaTb nony4aeMy~ ycpeAHeHHY~ ~H~opMa~~~ o e~~RH~~ npo~eccoe, 
npo~CXOAR~~X Ha M~KpoypOBHe /o6pa3oBaH~e paA~a~~OHHbX Ae~eKTOB, 
B3a~MOAeHCTB~e A~CnOKa~~H c Ae~eKTaM~ ~ APYr C APYrc•M ~ AP./, 
He~cKalKeHHOH 0 TaK KaK xapaKTepH~H paaMep HeOAHOPOAHCCTeH 3T~X 

npo~eccoe He npeeocxoA~T paaMepa HecKonbK~x aepeH 12- • 

YcKop~Ten~ e~coK03HepreT~4eCK~x TRlKen~x ~oHoB /E ·10 MaB/HyKn./ 
aaH~Ma~T B PRAY ~M~Ta~~OHH~X ycTpOHCTB oco6oe MecTo, TaK KaK 
no3BOnR~T ~ccneAOBaTb CBOHCTBa MaTep~anOB B ycnOB~R> BbiCOK~X 

CKOPOCTeH o6pa30BaH~R paA~a~~OHH~X Ae~eKTOB /Ha nopfAK~ 6onbW~X, 
4eM Ha ny4KaX nerK~X ~OHOB/ C co6n~AeH~eM ynOMRHYTOIO B~We Tpe-
6oBaH~R 11MaKpocKon~4HOCT~ 11 o6ny4aeMoro o6"beKTa, HapfAY c npaKT~-
4eCK~M~ 3aAa4aM~ ~M~Ta~~OHH~X ~ccneAOBaH~H ~3y4eH~e oco6eHHO-
CTeH paA~a~~OHHOro Ae~eKT006paaoeaH~R B TBepA~X Ten<X nOA AeHcT­
B~eM TRlKen~X ~OHOB B~COKO~ 3Hepr~~ npeACTaBnReT ~HTEpec ~ AnR 
AanbHeHwero paae~T~R ~~3~K~ paA~a~~OHH~x noeper.<AeH~~ , nocKonbKY 
e 3TOH o6nacT~ c~cTeMaT~4ecK~X ~ccneAoBaH~H He npoec~~nocb, 

B fla6opaTop~~ RAepH~x peaK~~H /flRP/ OHRH Ha 6aae ~~KnoTpoHoe 
Y-200, Y-300, Y-400 Ha4aT~ pa6oT~ no paA~a~~OHHOMY ~~Tep~anoee­
AeH~~. HanpaeneHH~e rnaBH~M o6pa30M Ha ~3y4eH~e BC•3MOlKHOCTeH 
~cnonb30BaH~R yCKOP~TeneH TRlKen~x ~OHOB AnR MOAen~pcoBaH~R PaA~a­
~~OHHOH noepe~aeMOCT~ KOHCTPYK~~OHH~X peaKTOpH~X McTep~anoe 13·7~ 

B HacTOR~eH pa6oTe o6CYlKAa~TCR 3Kcnep~MeHTanbH~e B03MOlKHOCT~ 
~M~Ta~~OHH~X ~ccneAOBaH~H B fla6opaTOP~~ RAepH~X peat~~H, on~c~­
BaeTCR paapa6oTaHHaR MeTOA~Ka AnR ~ccneAOBaH~R nnaC1~4eCK~X 
CBOHCTB MaTep~anOB Ha ny4KaX TRIKen~x ~OHOB, np~BOAR1CR peaynb­
TaT~ nepB~X 3KCnep~MeHTOB no ~3y4eH~~ paA~a~~OHHOrO ynp04HeH~R 
~ oxpyn4~BaH~R H~KenR, o6ny4eHHOrO B~COK03HepreT~~eCK~M~ 

~oHaM~ HeoHa. 
B Ta6n~~e npeAcTaeneH~ xapaKTep~cT~K~ nY4KOB TRlKE:n~x ~OHOB, 

np~MeHR~~XCR e MaTep~anoeeA4ecK~X 3Kcnep~MeHTax. Tc1K~e xapaK­
Tep~cT~K~ 0 KaK MaKC~ManbHaR CKOPOCTb o6pa30BaH~R Ae~1eKTOB 0 

/c,H.a./cM2,cf ~ rny6~Ha aoH~ noepeiKAeH~R R /MKM/ AJ~ an~M~H~R 
np~BeAeH~ AnR HarnRAHOCT~ ~ Ha p~c.l. Pac4eT 3Ha4eHIIR c,H,a, 
6ea y4eTa ecex Heynpyr~x npo~eccoe npo~3BOA~TCR no TRN-cTaHAap­
TY lSI, AaHH~e 0 npo6erax ~OHOB B3RT~ ~3 Ta6n~~ /10/. 
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Taonm~;a 

THII 3Heprml, llospeJK,ll;aro~aa llpooer llpooer MaKcHMaJibHaa 

HOHa ~1:3B CTIOCOOHOCTb B Al, B Ni, HHTeHCHBHOCTb 

Ha HOHIC,H,a.l MKM MKM nyt~Ka, I I cM2 • c 

liB 90 5,5.10-19 200 ?8 5.1013 
12c IIO ?,8.ro-19 !86 ?I roi3 
160 !62 !,2.10-18 !45 56 roi3 

20Ne 292 !,4.10-18 260 95 10r3 

40Ar 304 I,I.ICJ17 ?8 3! 5.1o12 

58Ni 2?8 3,3.1<117 46 !8 5.ro12 

58 Fe 348 4,8.1<118 51 22 2,5.ro13 
55Mn 440 !,6.!<1!8 ?3 30 6.ro13 

I32Xe !53 3,r.ro-14 !5 ? 2,5.ro12 

llpHMet~aHHe: ,[Ina cpaBHeHHH MO~HO OTMeTHTb, 'ITO CKOpOCTb OO-
pa3oBaHHa Ae~eKTOB HeHTPOHaMH C 3HeprHeH 14 M3B COCTaBJIReT 
2 7. 10-22 c. H. a. I I I, 'ITO Ha HeCKOJlbKO TIOPRAKOB ~e TIPHBeAeHHbiX 
B TaOJlHIJ;e aHanorH'l:HbiX AaHHblX AJIH HOHOB • 

KaK BHAHO H3 Ta6I1Hl.lbl H pHCYHKa, HMeeTCfl B03MO>KHOCTb npoBeAe­
HHfl HCCileAOBaHH~ no H3y4eHH~ CBO~CTB MaTepHailOB B WHPOKOM HHTep­
Baile CKOPOCTeH Ae~eKT006paaosaHHfl C npHMeHeHHeM HOHOB pa3IlH4HO~ 

MaCCbl H 3HeprHH, 3TO n03BOilf!eT BBOAHTb B Kpyr nepcneKTHBHbiX 3aAa4 
H TaKHe, KOTOPble KacaiOTCfl BilHfiHHfl CKOPOCTH o6pa30BaHHfl nospe)!(Ae­
HH~ H 11>KeCTKOCTH 11 cneKTpOB nepBH4HO Bbi6HTbiX aTOMOB Ha ~OpMHposa­
HHe CTPYKTYPbl 06Ily4aeMbiX MaTepHailOB, B 3aBHCHMOCTH OT XapaKTepa 
3aAa4 o6Ily4eHHe MO>KeT npOH3BOAHTbCfl HOHaMH XHMH4eCKH aKTHBHbiX 
3IleMeHTOB, HHepTHbiX ra30B H MeTaililOB, 

nepBble 3KCnepHMeHTbl no H3y4eHHIO oco6eHHOCTe~ paAHal.IHOHHOrO 
Ae~opMHPOBaHHfl H paapyweHHfl ailiOMHHHfl, 06Ily4aeMOro BbiCOK03Hepre­
TH4eCKHMH HOHaMH yrnepOAa /S· 7~ noKa3ailH HeOfiXOAHMOCTb Ka4eCTBeHHQ­
ro cosepWeHCTBOBaHHfl HMeiO~HXCfl MeTOAHK, npHMeHeHHfl COBpeMeHHOrO 
MaTepHailOBeA4eCKOro o60PYAOBaHHfl, TaK, H3y4eHHe CKOpOCTH paAHa­
l.IHOHHO~ nOI13y4eCTH npoBOAHilOCb Ha yCTaHOBKe, paCC4HTaHHO~ Ha 
pa6oTy s orpaHH4eHHOM AHanaaoHe HanpameHH~, 4TO He noasonHno no­
IlY4HTb AaHHbiX 0 BeilH4HHe CKOPOCTH nOI13y4eCTH npH Harpy3KaX, 
MeHbWHX npeAena TeKy4eCTH. KpoMe 3Toro, cy~eCTBeHHbiM HeAOCTaTKOM 
nepBbiX OnbiTOB 6b1Il0 OTCyTCTBHe KOHTpOilfl npOCTpaHCTBeHHOrO pacnpe­
AeileHHfl HHTeHCHBHOCTH HOHOB B ny4Ke B npOl.leCce HCnbiTaHHfl o6pa3l.IOB. 
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K HaCTOR~eMy speMeHH paapa6oTaHa 3KcnepHMeHTailbHaa MeTOAHKa 
Ailfl HCCileAOBaHHR MeXaHH4eCKHX CBO~CTB MaTepHailOB Ha ny4KaX TR­
>KeilbiX HOHOB, OCHOBOH KOTOPOH fiBilfleTCfl HCnbiTaTeilbHafl MaWHHa 
HHCTPOH-1121, pa6oTaiO~aR B pe>KHMax Ae~opMal.IHH c nocTOfiHHO~ cKo­
pocTbiO /MHHHMailbHafl CKOpOCTb- 0,1 MM/MHH/, nporpaMMHOrO Harpy­
>KeHHR H nonay4eCTH. HcnbiTaHHfl o6pa3l.IOB s yKaaaHHbiX Bblwe pe>KHMax 
MOryT npOH3BOAHTbCR B AHana3oHe Harpy30K OT 0 AO 1 KH. 

KoHCTPYKLIHR cTaHAaPTHbiX aaxeaTos o6pa3l.IOB K MaWHHe HHCTPOH 
6b1Ila H3MeHeHa TaKHM o6pa30M, 4T06bl MO>KHO 6b1Il0 OCy~eCTBilRTb Ha­
rpes 06pa34a H 3aXBaTOB 3IleKTPH4eCKHM TOKOM, 4TO AaeT B03MQ>K­
HOCTb H3MeHRTb H nOAAeP>KHBaTb TeMnepaTypy ofipa34a BO speMR HC­
nbiTaHHfl, TeMnepaTypa o6paa4a onpeAenaeTCR no noKaaaHHfiM TepMo­
napbl, npHKpenilReMOH TOKOnpoBOAR~HM KileeM K HH>KHe~ IlOnaTKe ofi­
pa3l.la. 

nony4aeMble B XOAe 3KCnepHMeHTa AaHHble 0 3Ha4eHHfiX Harpy3KH 
Ha o6pa3e4, era Ae~opMal.IHH H TeMnepaTypbl, HHTeHCHBHOCTH ny4Ka 
perHCTPHPYIOTCfl MHOrOKaHailbHbiM CaMOnHC4eM H nepeAaiOTCfl 4epe3 npe-
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PHc.2. I - AHa~parMW, orpaHH~HBaiD~e pasMephl ny~Ka 
no ~OpMe o6pas~a, 2 - MOHHTOp BTOpH~HOH 3MHCCHH, 
3 - IIHJIHHno <llaoaneJ:r. 4 - BbiBOnHaH dlonbra. 5 - MHKoo­
aMnepMeTp, 6 - KOMMyTaTOp aHaJIOrOBb~ CHrHaJIOB, 7 -
npeo6pasoBaTeJib aHanor - KOA, 8 - MHKponpo~eccop. 

o6pa3oBaTenb aHanor-KOA Ha MHKponpo~eccop, no3eonR~~H~ HaKannH­
eaTb H o6pa6aTbiBaTb HH~OpMa~H~. B03MOmHOCTH MHKponpo~eccopa cy­
~eCTBeHHO pacwHpeH~ 3a C4eT Hcnonb30BaHHR CBR3H c 3BM TPA-11/40. 

~nR KOHTponR napaMeTpOB ny4Ka cnymHT CHCTeMa AHarHOCTHKH 
/pHc.2/, OCHOBHbiM 3neMeHTOM KOTOpO~ RBnReTCR CeK~HOHHpOBaHH~~ 
MOHHTOp BTOpH4HO~ 3MHCCHH/ll/, n03BOnRO~H~ KOHTpOnHpOBaTb KaK 
.nonH~~ TOK ny4Ka, TaK H npOCTpaHCTBeHHy~ OAHOPOAHOCTb ny4Ka no 
eepTHKanH C T04HOCTb~ npHMepHO 5%. KanH6pOBKa MOHHTopa B~nonHR­
eTCR no noKa3aHHRM ~HnHHAPa ~apaAeR. ~aHH~e o pacnpeAeneHHH 
HHTeHCHBHOCTH B ny4Ke B~BOARTCR B BHAe rHCTorpaMM Ha AHCnne~ 
MHKponpo~eccopa. Hcn~TaHHR o6pas~oe npoBOARTCR Ha ny4Kax, e~eo­

AHM~x Ha B03AYX 4epe3 an~MHHHeBy~ ~onbry TOn~HHO~ 10-15 MKM, 
OcHOBHOH 3aAa4e~ paspa6oTaHHo~ MeTOAHKH·RBnReTCR e~nonHeHHe 

3KCnepHMeHTOB HenocpeACTBeHHO Ha ny4KaX TRmen~X HOHOB, Qn~T~, 

npoeeAeHH~e paHee 1 ~81, noKasanH, 4To npH OAHOBpeMeHHOM Ae~cTBHH 
MeXaHH4eCKHX HanpRmeHH~ H o6ny4eHHR 3a cpaBHHTeJlbHO KOpOTKOe 
epeMR /nOPRAKa 4aca/ YAaeTCR nony4HTb AOCTaT04HO nonHy~ HH~op­
Ma~H~ 06 OC06eHHOCTRX Ae~OPMHPOBaHHR H paspyweHHR MaTepHanOB 

4 

) 

} 

e 3THX ycnoBHRX. B pa6oTe/7/ noKasaHo, 4TO npH o6ny4eHHH an~MH­
HHfl TRmen~MH HOHaMH B~COKOH 3HeprH~ cy~eCTBeHHO /Ha nopRAKH/ 
yeenH4HBaeTCR CKOPOCTb non3y4eCTH ( H yMeHbWaeTCR AOnroBe4- • 
HOCTb r, nony4eH~ nepe~e AaHH~e 0 ~YHK~HOHanbHOH 3aBHCHMOCTH t 

H T OT npHnomeHHOrO HanpRmeHHR a. B/S/ H /7/ 06HapymeH~ HHTepec­
H~e 3~~eKT~ H3MeHeHHR ~OpM~ KPHB~X Ae~OpMa~HH B MOMeHT BKn~4e­

HHR H B~Kn~4eHHR ny4Ka, 
PesynbTaT~ pa6oT 1~81 e~seanH PRA eonpocoe, KoTop~e cneAyeT 

paspewHTb e AanbHei1wHx HccneAoBaH~RX c npHMeHeH~eM 6onee coeep­
weHHoi1, 4eM paHee, MeTOA~K~. TaKoi1 MeTOA~Ko~ ~ RBnReTCR on~caH­
HaR e~we c~cTeMa Ha ocHoee MaW~H~ HHCTPOH. 

B HaCTOR~ee epeMR c noMo~b~ paspa6oTaHHoi1 MeTOA~K~ npoBOARTCR 
~ccneAOBaH~R MeXaH~4eCK~X CBOHCTB TaK~X MaTepHanoe, KaK an~M~H~H 
H H~Kenb, B fiYAY~eM npeAnOnara~TCR ~ccneAOBaH~R np~ OAHOBpeMeH­
HOM AeHCTB~~ o6ny4eHHR ~ MexaH~4eCK~X HanpRmeH~H TaKme ~ APYrHX 
MaTep~anoe, e TOM 4Hcne H nepcneKT~BH~x peaKTOpH~x MaTep~anoe. 
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HapRAY c peweHHeM ocHOBHOH 
3aAa4~ HMe~eecR o60PYAOBaH~e no­
seonReT TaKme ~3y4aTb RBneH~R 
paA~a~~OHHoro ynpo4HeHHR ~ oxpyn-
4HBaHHR MaTepHanoe nocne npeAea­
PHTenbHoro o6ny4eH~R TRmen~M~ 
~oHaM~. Bo3MOmHOCT~ npoeeAeH~R 

TaK~X 3KCnepHMeHTOB nOATBepmAa~T­
CR nepe~MH pe3ynbTaTaM~, nony4eH-
........ ...,.,_,, ......... ,_ ...... ··-··-······--·~···· 
o ,_,,.,,, 'lt-'1'1 rTIOJJ -"I ..... IIFII'I 1'1 ...... ,'\.UII,.I"-1 ......... 1'\.,.I-

CBOHCTB H~KenR, o6ny4eHHOrO ~o­
HaM~ HeoHa c 3Hepr~ei1 200 M3B 
AO 2,2 C,H,a./cM 2, Q6pa3~~ H~Ke­
nR 4HCTOT~ 99,99% TOn~HHOH 50 MKM 
o6ny4an~cb e eaKyyMe np~ KoM­
HaTHOH TeMnepaType. Ha pHc.3 
npeACTaeneHa sae~CHMOCTb npeAena 
TeKy4eCT~ a 02 ~ YAnHHeH~R o6pa3~a 

AO paspyweH~R £p OT A03bl o6ny4e­
H~R B eA~H~~aX C,H.a./cM2.~R nony4eHHR TaKOH ~H~OpMa~~~ noTpe6o­
eanOCb ecero HeCKOnbKO 4aCOB pa6oT~ YCKOp~TenR,4TO CBHAeTenbCTBy­
eT 0 B~COKOH 34X!JeKTHBHOCT~ nOAOfiHbiX on~TOB. 

TaKHM o6pa30M, B na6opaTop~~ RAePH~X peaK~HH paspa6oTaHa Me­
TOAHKa ~ccneAOBaHHR Bn~RH~R Ha MeXaH~4eCK~e CBO~CTBa MaTepHanOB 
o6ny4eH~R TRmen~MH HOHaM~, OCHOBaHHaR Ha np~MeHeH~H MaWHHbl 
HHCTPOH. npoBeAeHo onpo6oeaH~e paspa6oTaHHOH MeTOA~K~ ~ B~non-

HeH~ nepe~e on~T~ Ha MOAenbH~X MeTannax. 
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eCJIH OHM He fibiJIH 38K838Hbl paHee. 
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H3naTenbCKHH OTnen 06~enHHeHHOrO HHCTHTYT8 RnepHbiX HCCnenoaaHHH 



TEMA'IWIECKHE KATErOPHH llYBJIHKAI.lHA 
OBnE~HHOro HHCTHTYTA ~PHYX 

HCCJIE,nOBAHHA 

HJuleKC TeM8TIIKa 

1. 3KcnepHMeHTanbHa~ ~3HKa BWCOKHX 3HeprHH 

2. TeopeTH~eCKa~ ~3HKa BWCOKHX 3HeprHH 

3. 3KcnepHMeHTanbHa~ HeHTpoHHa~ ~3HKa 

4. TeopeTH~ecKa~ ~3HKa HH3KHX 3HeprHH 

5. MaTeMaTHKa 

6. ~AepHa~ cneKTpOCKOnH~ H paAHOXHMH~ 

7. $M3HKa T~*enWX HOHOB 

8. KPMoreHHKa 

~. YCKOPHTenH 

10. AaToMaTH3a~H~ o6pa6oTKH 3KcnepHMeHTanbHWX 
A8HHWX 

11. Bw~cnHTenbHa~ MaTeMaTHKa H TexHHKa 

12. XHMH~ 

13. TexHHKa ~3H~ecKoro 3KcnepHMeHTa 

14. HccneAOB8HH~ TBePAWX Ten H *HAKOCTeH 
~AePHWMM MeTOA8MH 

15. 3KcnepHMeHTanbH8~ ~3HKa ~AePHWX pea~HH 
npH HH3KHX 3HeprH~X 

16. ~03HMeTPH~ H ~3HKa 38~TW 

17. TeopH~ KOHAeHCHPOBBHHOrO COCTO~HH~ 

18. Hcnonb3oaaHHe pesynbTaToa H MeTOAOB 
.YHA8MeHTanbHWX ~3H~eCKHX HCCneA088HHH 
8 CMe*HWX ofinaCT~X HByKH H TeXHHKH 

19. 6H~H3HKa 

~nepos f.H. H AP· 
HccneAOBaHHH nnacTH~ecKHX csoHCTB MaTepHanos 
Ha ny~KaX BWCOK03HepreTH~eCKHX TH~enwx HOHOB 

18-83-537 

B npeAnaraeMOH pa6oTe o6c~aiDTCH 3KCrrepHMeHTanbHWe uos­
MO~HOCTH HMHTa~HOHHWX HccneAOBaHHH B lla6opaTOpHH HAepHWX 
peaK~H OHHH Ha ycKopHTennx Y-200, Y-300 H Y-400. OnHcwsaeTcn 
MeTOAHKa, paspaooTaHHaH AnH H3~eHHH nnaCT~eCKHX CBOHCTB 
MaTepHanOB Ha ny~KaX TH~enb~ HOHOB, OCHOBOH KOTOPOH HBnHeTCH 
HcnwTaTenbHan ManJHHa cPHPMbi HHCTPOH. IlpHBOAHTCH pesynbTaTbi 
nepswx 3KCnepHMeHTOB no HCCneAOBaHHID paAHa~HOHHOro ynpo~HeHHH 
H OXpyn~HBaHHH HHKenH, o6ny~eHHOrO BWCOK03HepreTH~eCKHMH 

HOHaMH HeoHa. 

Pa6oTa swnonHeHa s na6opaTopHH HAePHb~ peaK~HH OHHH. 

Flerov G.N. et al. 18-83-537 
Investigation of Plastic Properties of Materials 
on High Energy Heavy Ion Beams 

Experimental possibilities of imitation investigations 
carried in JINR on the U-200, U-300 and U-400 accelerators 
are discussed. The technique developed for studying plastic 
properties of materials on heavy ion beams is described. It 
is based on the INSTRON test machine. The .results of first 
experiments on the study of radiation hardening and embrittle­
ment of nuckel irradiated by high energy ions of neon are 
presented. 

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