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YlmomeHKO · 8,11, 9 - ll618 

Cra6nnhHOCTb napaMoTpoa nocTOHHHhiX MarHHTOB 

npHBOAOHhl ABHHble no BpOMOHHol!, TeMnepaTypHoll H PBAHBUIIOHHol! CTa-

6HIIbHOCTH xapaKTepHCTHK liOCTOHHHb!X M8f'H!ITOB Ha OCHOBO ljJepp!ITS 6apHH, 

cnnaaoe anbHHKO H SmCo 
5 

. 

napaMeTpbl M8T'HHTOB He il3MOHlUOTCll ll TO'IOHHO 10 4 -105 '18COB, npH­

BOAOHbl pe3yllbTSTb! H3MepeHKSl o6paT!IMbllt H Heo6p8THMbiX TeMnepaTypHblX 

norepb Maruuruoro noroxa. noxa3auo, 'ITO MarHHTHhie MaTepHallbi no paaaa­

UHOHHoll CTa6HllbHOCTH Ke ycTynaiOT l!niOM!IH!IIO !I Kep>KI!IlOIOIUeli CT811H, 

Pa6ora BblliOJIHeHa ll na6opaTcp!!il BhiCOKKX SHeprul! OH.HH. 

Coo6weaue 06t.e.llKHeHHoro HHCTKTyTa aaepilbJX Hccnenoaaaull. lly6aa 1978 

llyushchenko V.I. 9 - 11618 

Stability o! Parameters of the Perma.nent Magnets 

The data on time, temperature and radiation stability of parameters 
of permanent magnets based on the barium ferrite, alnico alloys and 
SmCor, have been presented, The magnet parameters have been 
constant during 104 -10 5 h. The results on the measurement of 
reversable arxi irreversable magnet flux losses have been given. It 
has been. demonstrated that magnetic materials have a radiation 
stability alike aluminium and stainless steel ones. 

The investigation has been pe rfonned at the laboratory of 
High Energies,· JIN"R. 
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1. BBE,l{EHHE 

B uacTOJIII.\ee npeMJI pa3pa6oTaH p.a:~ :nccnepuMeuTanL­

HbiX CHCTeM, B KOTOphiX HCllOJIL3YIOTCJI DOCTOJIHHble MarHH· 

Tbl ua ocnone <beppHTOB 6apn.a, cnnanon H coe~unenuil 

K06aJibTa C pe~K03eMCJibHbiMH 3JieMeHTaMH , HanpHMep 

SmCo5 .D;n11 nuueiiuoro ycKopuTemi PIGMI H3 SmCo 5 
H €}leppHTOB H3rOTOBJieHhl llpOTOTHllhl KBa~pynOJibHbiX 

nHH3111 . AuanH3HPYIOII.\HH ~unonLHbiH MaruHT c nonrocaMH 

H3 SmCo5 o6ecne'IHBaeT MaKCHMaJILHoe none H =:6500 3 
B 3a3ope 6 MM H llpHMCHJICTCJI ~mi Kanu6pOBKH JIM p- MarHH ~ 

ToMeTpa121 . Kna~pynonLHble .TIHH3h! c nomocaMH Hl SmCo5 
o6ecne'IHBaiOT rpa~ueHT 10,4 «3/cM B anepType 0,92x 

0,98 CM 2 lSI. C DpHMe"HeHHCM llOCTOBHHhiX MarHHTOB 

Ha OCHOBe SmCo5 H3rOTOBJICHbl H ycneWHO HCllOJib3YIOTC1l 

B 3KC.nepHMeHTaJILHLIX HCCJie~OBaHH.HX f3- CllCKTpOMeTphi 

Tuna "aneJibCHH" 
141

. 

Bo ncex nepequcneHHbiX Bhlwe cny'laRx nocTO.RHHbie 

MarHHThl 3ciJ4leKTHBHO 3aMelHUOT "TellJIJ.Ie" 3Jiel<TpOMarHHTLI, 

B CBJI3H C "'eM B03HHKaeT BOllpOC 0 CTa6P.JILHOCTH xapaine­

pHCTHK llOCTOJIHHbiX MarHHTOB. 

0CHOBHbiM napaMeTpOM llOCT01IJIHhiX MarHHTOB .!l.BJIHCTCJI 

TaK Ha3J.IBaeMOC 3HeprCTif"'CCKOC npOH3Be~eHHC (BH)max . 
MouoKpucTannuqecKne o6pa3Qhl nocTOBHHhlX MarnuToB H3 

SmCo5 HMeiOT (BH)max ~ 30 Mrc •3, nonuKpHcTan-

JIH"'eCKHe o6pa3Qbl- (BH)max =/14-22/ MI'c· 3151. 

Hau6om.wee 3Ha"'CHHe npu ncnoJib30Banun nocTOHHHbiX 

MarHHTOB B ~H3H"'CCKHX 3KCllCpHMCHTa.JibHhlX ycTaHOBKaX 

UMCIOT BpeMCHHaJI, TCMnepaTypHaJI H pa~HaQHOUUaH CTa-

6HJibHOCTb. 
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2. BPEMEHHA.Jl CTAEHJTbHOCTb 

ll3BeCTHO, qro KepaMHqecKHe MarHHThl Ha OCHOBe 4>ep­
pHTa 6apug HMeiDT Hyneshle norepu MarHHTHoro noToKa 
(~H .. Q)B TeqeHHe 10 5

'116:3a 3TOT :>Ke npoMe:>KyTOK BpeMeHH . 0 
MarHHTLI Ha OCHOBe cnnaBOB anLHHKO TepBIOT tlH O =1 0/o. 

Ilpu H3roroaneHHH nocTOBHHLIX MarHHTOB H3 SmCo5 , KaK 
H B cnyqae 4>eppHTOB 6apHB, npHMeHBeTCB KepaMHqecKaB 
rexHonoruB, no3TOMY MO:>KHO npe~nonararL, qro ypoaeHL 
noTepL MarHHTHOrO nOTOKa 6y~eT TaKHM :>Ke, KaK H y 4>ep­
pHTa. lf3MepeHHB, BhlllOnHeHHhle Ha napTHH o6pa3II;OB B na-
6opaTOpHBX li>HPMLI BBC 171

, noKa3anu, qro npu TeMnepary­
pe 100° C B TeqeHHe 4x10 3 'I H3MeHeHHB MarHHTHOH 
HH~YKUHH He Ha6niO~aeTCB. 

3. TEMIIEPATYPHA.Jl CTAEHJibHOCTb 

B ~uana3oHe TeMneparyp or +350°C ~o -60°C ~nBII>ep­
pura 6apuB Ha6niO~anucL ronLKO o6paTHMLie norepu. TeM­
neparypHLIH K034>Ii>HU:HeHT a =-0,2ojo° C 161 . 

Ilpu reMneparype 350°C cnnaa anLHHKo-5 HMeer Heo6-
paTHMhle norepu oKono 1 ,30/o u nocne oxna:>K~eHHB ~o -60°C 
~ononHHTenLHO 2,50/o. Ko34>4lun:ueHT o6paTHMLIX norepL a = 

-0,020/ooc 161. 

B TeMneparypHoM ~uana3oHe or +85°C ~o - 35°C Ko34>-
4>nn:ueHT o6paTHMhlX norepL a ~ng SmCo5 cocrasnBeT 

1[7/ . 
-0,040/o°C . Heo6paTHMLie norepu nopB~Ka 20/o Ha6niO-
~aiOTCB, HaquHaB c TeMneparypLI +285°C. Cne~yer yqecTL, 
qro roqKa K10pu Haxo~HTCB npu TeMneparype 724°C. 

4. PA,4HAI..{HOHHA.Jl CTAEHJlbHOCTb 

XapaKTepHCTHKH MarHHTOB Ha OCHOBe cnnaBOB anLHHKO 
H li>eppHTOB 6apHB He H3MeHBIOTCB nocne o6nyqeHHB B 
nOTOKe HeHTpOHOB C HHTerpanOM ~0 2x10

18
Heump./CM 2 16 ( 

llpH HHTerpanLHOM nOTOKe HeHTpOHOB 3x1019Heump./CM 
2 

ua6niO~aiOTCB ueo6pa THMhle norepu tlHo= 1 Oo/o. 
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)J.nB cpaaueuug MO:>KHO yKa3aTL, qro, uanpuMep, pa3-
6yxauue qucroro aniDMHHHB uaquHaeTCB c HHTerpana 
10 20 Heump./cM2, a norepg uep:>KaaeiO~eil cranLIO KOBKoc­
TH Ha6niO~aercg npu noToKe 1022 Heump/cM 2 /8/. 

Ha OCHOBe npHBe~eHHhlX ~aHHLIX MO:>KHO C~enaTL 3aKniO­
qeHHe 0 TOM, qTO Heo6paTHMLie norepH B nOCTOBHHLIX 
MarHHTaX CBB3aHhl C H3MeHeHHeM KpHCTannuqeCKOH CTpyK­
TypLI u o6pa3oBaHHeM nop B o6'heMe Marepuana, no auano­
ruu c qucThlMH MerannaMH. 

3KcnepuMeHTanLHhle ~aHHhle no pa~uau;uouuoil cra6unL­
HOCTH SmCo 5 B nurepaType OTCYTCTBYIDT. 

B 3aKnroqeuue aarop cquraer CBOHM ~onroM BLipa3HTL 
6naro~apHOCTL H.A.IIIenaeay 3a nocrauoaKy Ja~aqu H 
06Cy:>K~eHHe 3aTpOHYTLIX B CTaTLe BOnpOCOB. 
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