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BBe.aeHHe 

8 H8CTOHWee BpeMH B npBKTHKe ~H3H~eCKoro 3KCnepHMeHT8 nony~HnH UOCT8-

TO'JHO WHpOKOe llpHMeHeHHe 6eC<j>HnbMOBbie HCKpOBble KBMepb! CO C'beMOM HH~OpMa
/1-4/ 

UHH c noMOWbJO MarHHTOCTpHKUHOHHbiX nHHHA • K ~Hcny npeHMyWeCTB 3Toro 

MeTOU8 UeTeKTHpOB8HHH ~BCTHU CnenyeT OTHeCTH: 

a) npOCTOTy H3rOTOBneHHH yana C'beMa HH~OpMBUHHi 

6) B03MOlKHOCTb perHCTp8UHH UBYX KOOpUHH8T C llOMOWbiO OUHOit K8Mepbli 

B) Bb!COKYIO TO~HOCTb perHCTp8UHH KOOpUHH8Ti 

r) B03MOlKHOCTb npenaapHTeflbHOro 8H8flH38 C06biTHH no nepena'IH B 38M, 

To~HOCTb perHcTpaUHH KoopnHHaT H paapeweHHe orrpenenHJOTCH npeli<Ue scero 

BMllflHTYUHblMH H 'IBCTOTHblMH X8p8KTepHCTHK8MH M8rHHTOCTPHKUHOHHb!X MBTePHBflOB, 

H IT03TOMy UenbJO UBHHOA pa60Tbl HBHflOCb H3y'leHHe YK838HHbiX CBOitC TB H HX 38BH-

CHMOCTH OT Cll0C060B TepMH'IeCKOH 06pa60TKH MBrHHTOCTpHKUHOHHblX MBTepHanoa, 

HBTH>KeHHH H IT8p8MeTpOB HMllYflbCB B036ylKU810Wero TOK8, 

1. HccnenyeMbie MarepHanbi 

MaTepHanaMH, o6nanaJOWHMH HaHny'IWHMH MarHHTOCTpHKUHOHHblMH csolicTBaMH, 

HBTIHIOTCH crrnaebJ >Keneaa H Ko6anbTa. EblnH HccnenoeaHbi o6paauhi, H3roTosneHHhie 

H3 crrna eoe: 

I) K-50 (50%Fe,50%Co). 

2) K - 65 (65% ·Fe, 35% Co). 
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nocKOllbKY aMI1liHTY.Q Hble H 'laCTOTHbl e CBOliC TBa MaTepH8liOB 3aBHC5!T He TOllbKO OT 

XHMH'leCKOI' O COCTaBa , HO H OT HX K OH¢HrypaUH H, TO BCe HCCfle.QOB8HH5! npOH3 BO.QH -

liHCb .Qll5! 06pa3UOB B BH.Qe; 

I) n posonoKH 0 0,1 MM ; 

0 0,2 MM; 

2) neHTbl 0,35 X 0,05 MM2; 

0 , 5 X 0,05 
2 

MM 

Pe)KHM TepMH'l e cKoll o6pa6oTKH MarHHTOCTPHKUHOHHbJX Ma Tep Hanos nou6HpancH 3Kcne-

pHMeHTanbHO. Ebin Bbi6paH pe>KHM - nonyoT>KHr, onTHManbHbiH c TO'lKH apeHHH aM-

fiflHTy.QHbiX H 'l8CTOTHb iX xapaKTepl!CTHK MaTepHaliOB, 

KpoMe T oro unH ysenH 'leHHH aMnn HTYUbl CHrHana yqacTOK M arHHTOCTpHKUHOHHOi1 

liH HHH, pacnono>KeHHOll Henocpea cTBeHH O noa npHeMHoll KaTyliiKOll, nonseprancH nonHo~ 

MY OT>KH r y, npH 3TOM q a CTOTHbi e CBOl!CTBa flHHHll COXp8H5!liHCb . 

npoH3BO.QHli0Cb Cp8BHeHHe X8p8KTepHCTHK 06pa3UOB .QO 11 IIOClle TepMI!'qeCKOl! 

o6pa6oTKH. Hccneaosa nHCb 'laCTOTH bie H aMrrnH T Yt:lHbie xapaKTepHCTHKH MaTepH anos 

H H3Mep 5!li0Cb H3MeHeHHe CKOpOC TH pacnpOCTp8HeHH5! CHI'H8ll8 B.QOllbflHHHH B 3aBHCH -

MOCTH O T HaTSI>Ke HHSI, 

2. CreHJ1 anH HCcneaoaaHHH xapaKr epHC THK Marep11anoa 

Bee H3Mepe HHH rrpoH3B Ot:l HflHCb Ha c TeHne, cxeMa KOToporo noKa3aHa Ha pHC , 1. 

06pa3 eU ,-1 ai'HI! TOCTpHKUHOHHOM flHHHH .Qfl HHOfl ., 1,2 MeTpa paCIIOliO>KeH rOpH30H

T8 llbH0.0.QH H KOHeU li H HHH 38Kpe nne H B UeMn¢epe (il), BTOpOli - CB060t:lH O nepe KHHy T 

qepea 6noK. HaTmKeHHe ocyllleC TBnSTn ocb c noMOlllbJO rpyaos ( \') , noa s eli!RBaeM b iX 

K cso6oa HoMy K OHUY liHHHH. 

l.f e pe3 paBHbl e IIpOMe )!< yTKH ( 100 MM) paCII OliO>KeHbl IIpOBOliO'lKH, ITO KOTOpblM 

nporryCK8flC5! HMIIYllbCHhlM TOK B036y>K.QeHHSI , 0p HeMH8H KaTyli!K8 (OK) HaMOT8 H8 

IIpOBO.QOM p 0,04 MM, 'lHCflO B HTK OB - 150, .QflHHa KaTyUJKH - 1,5 MM. 

C iirHan C npH eMHOli KBTYWKH IIOCTyrran qepe3 YCHflHTenb (Y) ( K = 75, 

f KP = 15Mru) Ha ocuHnnorpa¢ THrr a C l-15. reHepa Top aanycKae T reilepa T op 

HMI1Y llbCOB B036y)!<.Qal01Uero TOK a (rYIBT) H 'lepe3 6noK 3anep>KKH - CXeMy CHHXpO

HH38U HH OCUllflOrpa¢a . ll3MepeHH5! BCeX napaMeT p OB .Qe T eK T HpyeMbiX CHI'H8li0B I1pOH3-

4 

t 
I 

BO.QHliHCb npH I10MOliiH KaliH6pOBaHHbiX pa3BepTOK OC U HliOrpa¢a H TO'q 

HHll 6b1na He xy>Ke + 5%. 

8. Pe3ynbT8Tbi H3MepeHHif 

8, }, AMIWHTYJ18 CHrHana 

nocKOllbKY aMnliHTy.Qa CHI'Hana , nonyqaeMOI'O C M8I'HHTOCTpHKL 

UOI1>KHa 6biTb UOCTaTO'lHOll llliH HaUe>KHOrO UeTeKTHpOBaHHH ero na>Ke B ·c 

KHX HC Kp B K 8Mepe, TO H8C HHTepeCOB8ll M8KCHM8llbHb!l! CHI'H8ll, KOTC 

6hino rrony'lHTb c Ka >Knoro Hccne ayeMoro o6paaua. 

B Ta 6nHue 1 aaHbi 3Ha 'leHHH MaKCHManbHOll aMnnHTYUbi cHrHana B 

eMoll Ha O.QHH aMrrep soa6y>K.QBJOll!ero TOKa. Be e o6pa3Ubi Hccneaosam 

KOBOM H8TH>KeHHH" 6 ,3 ~ H IIOCTOHHHOl! .QliHTellbHOCTH HMnynbC8 
MM 

TOKB, llnHH8 IIpHeMHOl! KBTyliiKH f = 1,5 MM , KOliH'leCTBO BHTKOB W 

nposona P 0,04 MM), 

8. 2. 3aryXBHHe CHrHana BJ]Oflb M8rHHTOCTpHKLlHOHHOH n, 

3aTyXaHHe CHI'H8lla, KaK H MaKCH M aflbHaSI aMTiliHTy.Qa, B 60JlbliiOf 

.QeliSTe T B 0 3MO>KHOCTb HaUelKHOI'O neTeKTHpOBa HHSI CH r Hana . C OUHOM C 

fl SI!OliiY!O ponb nrpaeT 'IYBC T BHTe nbHOCTb ycnlll!Tenefl , a c ap y roti, - Ha l 

OT .QeMrr¢epOB. no3TOMY B cnyqa e HeCK OllbKHX HCKp H 3H8'lHTellbHOft 

K aMephl HanelKHOCTb perHCTp8UHH Onpe u enSTeTCH 3a T y X8HHeM CHrHall a 

C T pHKUHOHHOA ll liHHH . 

AMrrnnTyny CHraana B a aeHCHMOCTH OT t:llll!H b l M a rHIIT OCTPHKUHOH 

HO npe.QCTaBHTb K8K 

U =U p~,.x 
C 0 I 

r n e: u - 8MI1liH Ty.Qa CHI'H8fla B TO'lK e fl HHHH, OTH OCH T eflb H O KOTOp 
0 

yM~HbWeHHe CI!I'Hana anonb fl HHlfll, Q X - K 03<'~l HUlleH T 38 TYX 8 Hll H, 

B M e Tpax. 
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nl!HTYilH ble K '18eTOTH b! e eaolicTB8 M8TepH8l!OB 38BHeHT He TOl!bK O OT 

eoeTaBa , H O H O T HX KOH,PHrypa UHH, T O Bee H een e llOBBHHH npOR 3BOilH-

3UOB B BHile: 

l!OKH l'l 0,1 MM; 

tl 0,2 MM; 

0,35 X 0,05 MM2; 

0 , 5 X 0,05 MM 
2 

e eKOil o 6pa60TKR MBrHHTOeTpRKUHOHHhlX M8T8pH8liOB n on6HpaneH BKene-

E b tn Bht6paH pe*RM - nonyoTJKRr, onTRMBllhHblll e TO'IKR apeHHH aM-

BCTOT H bi X X8p8KTepu e THK MBTepRBl!OB, 

ro n nH yaenH'!eHRH aMnn RTYilhJ CHrHana yqaeToK M BrHHTOeTpRKUROHH Oll 

D)f{ e HHOi! HenocpellCTBeHHO n o a npHeMHOl! KBTYWK OI!, n o naepraneH nOl!HO~ 

pH B TO M 'IB CTOTH WB CBOilCTBa liHHHll eoxpaHHliHCb. 

llRliOCb CpBBHe HHe XapaKTepueTRK o6p83UOB llO R nocne TepMH'!eeKOi! 

~liBUOBBl!HCb '18eTOTHWe H B M nl!RTYilHWe x a paKTepuCTJ.IKJ.i MBTBpHBliOB 

H 3 MBHeHHe CKOpOCTH p a enpOCTpBHBHHH CHrHa l!a BllOllbl!RHRH B 38BReH-

lKe HH H, 

C r eHa a nH uccneaoBBHHH xapaKrepHCTHK Marepuanoa 

pe HHH npoua a oaunH C b Ha e TeHae, e x e Ma KOToporo noKa3aHa Ha pRe , I. 

.-~arH l!TOe TpuKUHOHHOll nuHHH nnHHot"r ., I , 2 MeTpa paenonoJKeH ropuaoH

JHeu liHHHH 38Kpenne H B n eMn,Pepe (ll), B TOpoli - e BOPOilH O n e p e KHH Y T 

l THX< eHR e oey we e TBl!Hnoeb c noMOWbJO rpyaoa (f') , n o n a ewuaaeMbJX 

K OHUy l!HHHH. 

3Hbie npoMe~<yTK R (I 00 M M) p a cno n olKe HbJ npoaono'!Ku, no KOT Opbt M 

Mnyl!bCHbiA T OK B036y>KilBHHH, npueMHBS! K B TYWKB ( nK) H8M OT 8 H 8 

)4 MM , 'IH C l! O BHTKOB - 150, lll!HHB KBTYWKR - I ,5 MM. 

::: npRBMHOH KBTYWKR noc T ynan 'lepea YCHl!RTBl!b (Y) ( K = 75, 

1) Ha ocuunnorpa ¢1 Tuna C 1 -1 5, feHepaTop aanycKaeT rei!epaTop 

)y ~< ll8 10JUero TOKB (fVJBT) II 'lepe3 6l!OK aaaep lKKH - exeMy eHHXpO

'pa ,Pa . ll3Mep e HHH Be e x n a paMeTp OB lleTBKTRpyeMb lX eHrHalJOB npOJ.13-

4 

J 

BOilRl!Re b npH nOM OWR K8liR6pOB8HHb!X p83BepTOK OCUHl!Orpa,Pa R TO'IHOeTb H3Mepe

HHil 6 b!ll8 He Xy)f{e + 5 % , 

3, Peaynb TBTbi H3MepeHHH 

3. 1. AMnnnryaa cnrHana 

nocKOl!bKy BMnl!RTYilB eRrHana, nonyqaeMoro C MBrHRTOCTpRKUHOHHOH llRHHR, 

ll0lllKH8 6b!Tb llOeTBTO'!HOll lll!H HBilelKHOr O ll8TeKTHpOBBHH H ero llBlKe B ·cny qae HeeKOllb -

KHX RCKp B KBMepe , TO HBC RHTepeeoaa n M8KCHM8llbHWll eRrHan, KOTOpwA B03MOlKHO 

6htllo nony'!HTh e KaJKaoro RceneayeMoro o6paaua. 

B Ta6nRue 1 llBHbJ 3HB'IBHHH MBKeRMBllbHOA aMnl!RTYilbl CHrHana B MKB, nonyqa-

eMoll Ha OllRH aMnep aoa6yJKaaJOwero TOKa, Bee o6paaubt HCenenoaa nHCb noR onH Ha 

KOBOM HBTHlKeHRR'" 6,3 ~ H nOeTOHHHOH lll!RTBl!bHOeTH HMnynbC B B036YlKil810lUBro MM 

TOKB , llnHH B npueMHOH KBTYWKH 
1,5 MM, KOlJH'IBCTBO BHTKOB W = 150 (nHBMBTp 

npOBOil8 P 0,04 MM), 

3,2 , 3aTyXBHHe CHrHana BI!Oflb MBrHHTOCTpHK[JHOHHOH flHHHH 

3aTyXBHHe eHrHana, KBK H M8KeH M 8l!bH8H BMnliHTylla, B 60JlbWOl! e T e neHH Onpe

llBl!HeT B03MOlKHOe Tb HBile~<Horo llB T B KTRpOB8HHH CHrHa lla. C OllHOH e T OpOHbl , o npea e

l! HIOWYIO p Ollb Hrpa e T 'lyBeTBHTel!bH OC Tb y eHlJ H T e neA, a C llp y roA,- H8liHYHe OTpa m eHHA 

OT llBMn,PepOB . noa TOMy B Clly'lae H BCK OllbKHX HCKp H 3H8YIITBllbHOA llli HHe HC Kp OBOA 

KBM e pb! HBUe)f{H Oe Tb p e rHCTp8 UH H OnpellBliHBTCH 38 T Y X 8HH eM C H r H8ll8 BllOllb MB rHHTO-

C TpRKUROHH OA liU HHH, 

A MnnuTyny CHrHana B 3 BBHC H M OC TH OT llli HH W MarHl!TOC TpHK U HOHHOA l! HHHH MOlK-

HO npellCT8BH T b K B K 

U =U p4l,._x 
e o 1 

r ne : u 
0 

- 8MnliHTYil8 CHrHBll 8 B T OYK B l! HHHU, OTH OC HTel!bHO K O T Opon rn tpenenHeT CH 

yM~HbWBH H e cttr Hana a nonb l! RHUH, a. - K03<'QlH Uil e HT 38 T YX8H IJ H , X - lll! IJH 8 ni!HJIIJ 

a MeT pax . 
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., 

• 
B Ta6nHue . 1 npHBene H bi 3Ha'le HHSI ax llll fl BC e X H CCrre nyeMbi X o 6 p83UOB, 

3,3, 3aBHCHMOCTb 8MllflHTYIJbl CHrHana OT H8TR){(eHHR 

MSrHHTOCTpHKUHOHHOh flHHHH 

3T8 38BHCH M OCTb M O>II.eT 6 b iTb npellCT8BlleH8 T8K ll<e B BH,(Ie ; 

uc = Uo f -ap P 
) 

~ae: a 
p 

- K09¢¢HUHeHT H3M e HeHHfl CH~H8ll8 

~]. B T a 6nHue 1 a aHbi 3Ha'leHHSI 
M M 

OT H8Tflll<eHHSI, p - H8TSill<eHHe 

o6pasua[ aP o6pa s u o a. 

3,4, .ilnHTenbHOCTb CHrHana C MSrHHTOCTpHKUHOHHOh flHHHH 

B T a 6nHue npHBe.lleHbl 3H8'1eHHSI lliTHTellbHOCTH CH~H8ll8 r c .llll fl HCCrreay-

eMbiX o6pa3UOB, Jlaa 3H8'1eHHSI 'c xapaKTe pH3YIOT JliTH Terrb HOCTb CH~H8ll8 rrpH 

norroll<eHHH TOKOB036yll<.ll810We~O ,(18T'IHK8 H 8 p a CCTOfiHHH 15 C M HITH 95 CM OT rrpH

e MHOA KaTywKH, cooTBeTCTBeHHO. Ha p u c.2 npe acTaaneHbi s a B H C HMOCTH nrrHTerrbHOCTH 

H BMITITHTY.llbl CH~Harra OT 'IHCIT8 BHTKOB npHeMHOA KBTYWKH, JlrrHTellbHOCTb CH~H8ll8 

npaKTH'!eCKH ITHHeHHO B03p8CTaeT C yeerrH'IeHHeM 'IHCIT8 BHTK OB K a T y WKH , A MnrrHTyna 

CH~Harra HMeeT M8KCHMYM H8 K B TywKe W =150 BHTKOB (napa3HTH8fl eMKOCTb 

C 0 = 30 n!jl). 

3,5, 38BHCHMOCTb BMllflHTYIIbl CHrHana OT llflHTeflbHOCTH HMnynbCB 

B036y){(IJ8/0lllero TOKB 

3Ta 38B HC HMOC Tb npHBe,(l e H a HB pH C,3. Vf3 M epeHHSI C ,(lell8Hbl .llllfl o6p83UOB 

2 
K 49 if 0,2 MM H 0,35x0, 0,5 M M • n p H6ITH ll<eHH O 9Ty 38BHC HMOCTb M Oli< H O npe.l:ICTB-

BHTb B BHne: 

u c = u. o-r 

~ne u 
c - 8MITllH T yna C H~H8ll8 lllll! TOKOBO~O HMITYll b C 8 0 HMeJOWe~o ITOCTO RHHYIO cnan a t) 

6 

U 0 - CH~Harr npH TOA ll<e aMnrru T y.lle TOKOBO~O HMny llbC8 C nOCTO 

= 0 ,33 MKCeK . C ITOMOWbiO 9TOA 3 8BHCHMOC T H MOli<HO OUeHHB8Tb 

BellH 'I HHY T OK !l HCK pbl B K8Mepe no BMnllHTY.lle CH~Hana C ITHHH H, ( npu : 

lli!MO 3H8Tb ITOCTOSIH HYIO CIT8.Q8 TOK8 HCK pbl B KBMepe) , 

3,6, 3 aBifCHMOCTb CKOpOCTH pacnpOCTpaHeHHR CHrHana 01 

3Ta 38BHCHMOCTb H3MepSill8C b C nOMOWbiO OCUHITrrOrpa!jla . H 

5 0 - 1 QQ HCeK / CM H3MepSill8Cb 3 a.Qepli<Ka(To) C HrHarra OTH OCH T ellbHO 

BepTKH , npH 9 TOM H8TSill<eHHe lleHTbl 6binO p C H3 MeHe HHeM H8T~ 

ueH Tp cu~Hana nepeMeJllaeTCSI no pasaepTKe Ha ±. 6 T . 

0THOWeHHe H3MeHeHHfl 38.1:1epli<KH CH~Hana K nOrrHOH 38.Qepli<Ke eC 

xapaK T epH3YIOWHA H3Me HeHHe CKOpOCTH pacnpOC T paHeHHSI CH~Harra, T,( 

t!.. V 

v 
0 

t!..T 

T 
0 

T aKHM o 6 pasoM , ecnH CKopocTb pacnpoc T paHe H HSICHrHana e cTb 

V =V0 (1- a ,. P ), 

~.Qe p - H8TSI>Ke HHe o6pa3U 8 , TO npH H3MeHeHHH H8TSI>KeHHSI H 8 6.F 

H IT H 

3 JHJ'!eiiHH a ., 

a 
v 

a = ,. 

~ 
v !I p 

t.T 

'I;, t\P 

npuaeneHbi B T a6mme I . 0wH6K a H e 6onee + 1 0%. 

3aKniO'!eH !f e 

J3 pt:J)" .'lb TUTe l!f':f':JJ(}f10B8J!I-!H X8p8KTepi1C rHK ~tarm!TOCTpl!KUHOH H 

MOry f 6bi f'b CJJ.eJictllbf HPKOTOpbl C 3[L\-181 1tJHH H 0 r HOCHTenb£10 H C nOnb.2 

MDrHI!TOCTpHKilHQHHbiX Kar>.tep, 
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• 
B Ta6n11ue . 1 np i! B ene H bi 3H8'IeHI!Il ax n n 11 Bcex l! ccn e ayeMbiX o 6 p a au o B, 

3,3, 3aBHCHMOCTb BMIIflHTYJibl CHrHana OT HBTRJKeHHR 

MB rHHTOCTpHKUHOHHOR flHHHH 

3Ta 38BI!CII MOCTb MO~eT 6 b! Tb n p eJlCT8BlleHa T 8KlKe B BI!Jle : 

u = e 
Uo f -ap P 

I 

a 
p 

- K 03¢¢1!UHeHT 1!3Me HeHHR CHrHana OT H8TillKeHHR, 

aua[ ~]. B T a 6nuue 1 Jl8 H b i 3Ha'leHH R 
MM aP o6pa3UOB. 

p - H8TRlKeHI!e 

3,4, flnHrenbHOCTb CHrHana C MBrHHTOCTpHKUHOHHOR flHHHH 

B Ta6nHue npHBeaeH b i 3Ha'le HI!Il nnHTenbHOCTI! Cl!rHana r e Jlll!l I!Ccneay-

: o6paauoB. JlBa 3Ha'leHI!R r e X8p8KTep1!3YIOT Jllii!Tellb HOC T b CllrHalla np11 

KeHI!H TOKOB036y)!(Jl810Wero Jl8T'II!K8 H8 p a CCTO!lHHH 15 C M IIlii! 95 C M OT npll

i KaTyWKII, cooTBeTCTBeHHo. Ha p11c.2 npe n c Taene Hbi a aeH C HM OCTI! nnHTenbHOCTI! 

IflHTYJlbi CHrHana OT 'IHCll8 BI!TKOB npl!eMHOH KaTyWKH, Jlni!TeflbHOCTb Cl!rHana 

H"'eCKI! li HHeliHO B03p8CTaeT C yBelll!'leHHeM •mcna BHTK OB K 8 T Y WKI!, A MTiliHTYJl8 

lll8 I!Mee T M 8 KCII M Y M H8 K a TyrnKe W = 150 BI!TKOB (nap a31!TH8R eMKOCTb 

0 n!jl). 

3,5, 3aBHCHMOCTb BMIInHryJibl CHrHana or JiflHTenbHOCrH HMnynbCB 

B036yJKJ1810Wero TOKB 

3Ta aaB HCH M OCTb n p Hee a e H a Ha puc.3. V!aM e p e HHR c aenaHbi an11 o6paauoB 

2 
0,2 M M H 0,35xQ, 0,5 MM • n p H6 fl HlKe HH O STY 3 8 BHC HMOCTb M OlKH O npeJlCT8-

BHne: 

u 
e 

u (1-f 
• 

e - aMnnHTyna CHrHana nnst T OKoeor o HMn ynbca, HMeiOwero n ocTOstHHyiO cnan a t, 

6 

Uo - CHrHan npH TOH lKe 8MTiliHTYJle TOKOBOrO HMTIYllbC8 C TIOCTORHHOli Cfi8Jl8 

= 0 ,33 MKCeK. C TIOMOlllbiO 3TOli 38BHCHMOCTH MO)!{HO OUeHHBBTb , HanpHMep, 

BeflH'IHHY TOK B HCKpb! B K8Mepe no BMTiliH T YJle CHrHana C lii!HI!H. (npu 3TOM Heo6xo

Jli!MO 3H8Tb nOCTO!lHHYIO cnana TOK8 HCKpbl B K8Mepe) . 

3,6, 38B lfCHMOCrb CKOpOCrH pacnpocrpaHeHHR CHrH8fl8 or HBrRJKeHHR 

3Ta aaBHCHMOCTb H3Mepgnacb c noMOWbiO o c u11nnorpa¢a. Ha paasepT Ke 

5 0 - 100 HCeK / CM 113 Mep!lli8Cb 3a,neplKKa(To) CHrHana OTHOCHTellbHO H8'18ll8 0 83-

BepTKH, n pH 3 TOM HBT!llKeHHe fle H Tbl 6blll0 p , C H3MeHeHHeM HBT!lll{eHI!Il HB 6_ p 

ueHTP cHr Hana nepe M e!llaeTCil no paaeepT Ke Ha ~6T , 

0THOWeHHe H3MeHeHH H 38JleplKKH CllrHana K TIOflHOH 38JleplKKe eCTb napaMeTp, 

xapaK T ep1!3YIOWHH H3MeHeHHe CKOpOCTH pacnpOCT paHeHH!l C HrHa na, T,e,: 

b. V 

v 
0 

b.T 

T 
0 

T aKHM o 6 pa30M , ecn11 CKopoCTb pacnpocTpaHeHHRCI!rHana ec Tb 

V = V0 (1- a ., P ) 1 

rne p - HBT!l l!(eHI!e o6pa3U8, TO np11 1!3MeHeHI!H HBT!llKeHI!Il HB 6 P 

filii! 

3H1l'Ieiii!SI a .. 

av 

a = .. 

!IV 

Vt'IP 

b.T 

1;, t\ p 

np11eeneHbi e Ta6n11 u e 1. O w116K a He 6onee + 10% . 

3 8 K n 10 'f e H II e 

!3 peJy:lbT B T e IH:O r !J<'fl0B8HHH x a p aK T ep HCTHK ~ I Ilri!H TOCTpHKU li OH HL! X M<J T e pllanvB 

M OI ' y f 6bl f'b CJl8JU::l H bi H P K O T OpbtO OD.~1C Ti l11 HfS"f Or H OCHTenb fiO HC rt Onb30BAfl H ~ U X Qfl'P. 

M<Jr'H I!TOC T p fi K HH O HH b lX K 8Mep, 
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l 

I. T epMH q ecKaR o6pa6oTKa (nonyoTmHr ) ynyq wae T aMnnHTYAHhle H q a cTOTHhle 

x apaKTepi!C TIIK H MarHilTOC TpHKUH OHHbiX M8Te pH 8JIOB. 

2 • .Qo nOD HHTeTJb Hblil OT mllr DOA KBTY WK OII yaenHqHea e T 8MDTlHTYAY neTeKTHpy-

e MOrO Cl!rHana B HeCKOTlbKO pa3 , OAHBKO, npn 3 TOM B03pa CTaeT 3 8BIICHMOCTb 8MDTlH-

TyAbl OT HBTRmeHHR. 

3. HannyqWHMII q a CTOTH biM II CBOHCTBBMH o6na naiOT TlHHHII _p 0,1 M M 113 M8 TepH a-

na K-49. 

4. HaHny'IWHMH aMn n HTYAHbiMH ceol!cTeaMH o6nana iOT nHHHH ce'leHHeM 

0,5x0,05M M 
2 

H 0,35x0,05 MM 
2 

H3 MaTepHana K-50. 

B 3aKniOqeHH e a eTopbi e bi pamaiOT 6na ronapHOCTb c TyneHTy Tnl1 B.A. Bol!now

HHKOBY 38 60TlbWY IO pa6o Ty, npO/leDBHHYIO DO Bh!60py pelKHM8 TepM006pa60TKH 

MBrHHTOCT~HKUHOHHhlX M8Te pH8DOB. 

nHTepaTypa 

1. G. Giannelli, Nucl.Instr. and Meth 3, 2 9 ( 1964). 

2. V. Perez- Mendez and I.M. Pfab, Nucl.lnstr. and Meth 33, 141 ( 1965). 

3 .. I.V. Chuvilo et a l. npenpHHT 0115111 E13-3141, 1966. 

4. G . Giannelli et al. Nucl.Instr. and Meth 4 7, 151 ( 1967). 

PyKonH Ch nocTynHna a H3AaTenhCKHA o Tnen 

2 RHBapg 1968 r. 

8 

t:;/"' "' ::::. ~ :r ... ... 
.... ::>-

~~ 

mepMU~eCKO)I 

o6pacfomka 

~
Heomo:JIOI<ekkbl l} 
11eomo~]l(tk~<b 1 U + 
Om}/(Ui! nod ICOTIJWKOU 
nonyom]/(uz I noMOm3/tui!+ Om]/(ui! 
noa Kamyw KOU 

~ 
rlecmo:JI(JI(e HkbJU 
H~omo:Jr(:JI(tk><b•u + 

~I 0mJI(u2 noa KOT!JWKOU 
I n oflyOmJ/rue 

notll;omJI(uz + om]/rul 
~ noa KOml/UJI<.OU 

"i:: Heomo¥]/(eHHbiU 
i:: Heomo}/(~feHHbiU + 
~ Om)/(ue noa KamywKDL 
ti no111.;om*ue 
~ nonyCm31tuz+om:¥ue 
~- nod J<.amywKou 

.., / E~Heomo:~/qceHHbiU 
'? ~- Heomo]l(]/(eHHbiU + 
:.c -e. m)/(uz norlKamiiUJKou 

~
. lJHaff anneaPed 

.. .:; !1alf annealed+ li 0 OmJIW2 noa KGmi/UJKOU 

Bx 

Ci ·15 
Cx 

Men 

m.a6nuu,a 1 

U max 
[ MK8/a] 

46 
105 

56 

130 

90 

215 

160 

2~0 

fi<O 

350 
260 

410 
70 
130 

ISO 

420 

oL.x 
[1/ M] 

0,8 
0,8 
0, 7 

0,7 

0,8 

0,8 
0,8 
0,8 

1,25 

1, 25 
0, 75 

0,75 

1,5 
1,5 

o. 75 
0,75 

d.p 
[~~2) 

0,01 
0.04 
0,01 

0,04 

0.01 
0,04 
0,02 

0,05 

0, 01 

0,09 

0.06 

0.09 

0,02 

0,05 

0,01 
0, I 

~ 
ISc 
0.4 
Q4 
Q4 
Q4 
Q5 

0. 5 

J.S 

J.S 

J.~! 

O.t..: 
0.1+! 

O.lt! 

0.5 

O.S 

0.45 
0.45 

l- lf'eHepaTOj 

TOK 8o30yJtcae!1UR 

P Hc . I. CxeMa c Te Hna nnH Hccn enoaa HH fi o6pa3UOB MarHHTC 

JlHHH fi . 
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I. TepMI-t't ec KaSI o6pa6oTK8 ( nonyoT>KHr) y nyqwaeT aMnJIHTYAHble H 'IBCTOTHble 

xapaKTepnCTilKH M8I'HIITOC Tp11 KUH OHHbiX M8TepH 8JIOB. 

2. U onOJIHHTeJlbHblll OT >KHr non K8 TYWKOll yaeJIII'IHB8eT aMnJIHTYllY neTeKT Hpy-

eMOI'O Clll'H8118 B HeCKOJlbKO p83
1 

OA H8KO, npn 3 TOM B 0 3p8C T8eT 38BHCHMOCTb aMnJIII-

TYAbl oT HaTst>KeHH 11. 

3. Hanny'IWH Mll 'IBC TOTH bJM H caoi\cTeaMH o6nana10T nHHIIH J 0,1 MM na MaTepHa-

na K-49. 

4. Hanny'IWHMH aMnnH TY AHblMH caollcTBBMH o6nana10T nHHHII ce'leHHeM 

- 2 2 0,5x0,0oMM 11 0,35x0,05MM 1!3 Ma T e pHana K-50. 

B 3aKJI IO 'IeH He aaTop bl Bblpa>KalOT 6naronapHOCTb cTyneHTY TnVI B.A. Bollnow

KHKOBY 38 6onbWYIO pa6oTy, npouenBKKYJO no Bb160py pe>KI!M8 TepM006pa60TKI! 

M8l'HI!TOCTp11Klli!OHHhlX M8Tep1!8JlOB, 

flHTepBTYPll 

1. G. G iannelli, Nucl.lnstr. and Meth 3, 29 ( 1964). 

2. V. Perez-- Mendez and I.M. Pfab, Nucl.Instr. and Meth 33, 141 ( 1965). 

3 .. I.V. Chuvilo et a l. npenpHH T OY!.HVI E13-3141, 1966. 

1. G . Giannelli et a l. Nucl.lnstr. a nd Meth 47 , 151 ( 1967) . 

PyKonHCb nocTynHna a H3naTenbCKI!ll o T nen 

2 SIHB8pS1 1968 r. 

8 

::. :X: ~~~ ... "' :: "' "' " '£: ~ 

mepMU4eCKO~ 

o6pa6omka 

~
Heomo:JIO/Ce~-<~-<bi ~ 
Heomo]IC:v<e~-<HbiU + 
om*ue nod KarywKou 
no11yomJkue I noMom#uZ+ omJI(uz 
nod KOmywKOU 

~ 
rlec moJI(JI(e H~-<bJU 
H~omo:/r(JI(tH>~b•U + 

~ I Om]ICUZ noa KOT!jWKOU 
I not~yom:>~rue 

OD!IIJOm:v<ue + om,lrut 
~ noa KOmVUJKOU 

:2 

I~ ~Half anneafed + 
jtJ ~m*uz nod KOmVUJKOU 

Bx 

Ci -15 
Cx 

Men 

ma6n uu,a 1 

U max 

[ MK& /a] 
46 
105 

56 

130 

90 
215 

160 

z~o 

1~0 

350 
~60 

410 
70 

130 

ISO 
~20 

M 

d.x 
[ 1/ M] 

0,8 

0,8 
a. i 
0,7 

0,8 

0,8 
0,8 
0,8 

1, 25 

I, 2S 
0, 7S 

0,75 

I,S 
1,5 

0,75 
0.75 

d.p 
[ ~~2) 

0,01 
0. 0~ 

0,01 

0.04 

0.01 
0,04 
0,02 

0,05 

0.01 

0,09 

0.06 

0,09 

0,02 

0,05 

0,01 
0, I 

TOK 6o36yJ/CaeHU>I 

0.~ 0.5 - ~0 
Q4 0.5 -40 

0.4 Q5 - 6 

0.4 0.5 - 6 

~ M 
QS ~6 

U M 
~ M 
0.~5 0.55 

0.45 0.55 
0.45 0.55 

0.45 0.5S 

o.s I 0.6 
0.5 0.6 

0.45 I 0.55 
0.45 0.55 

-12 
- 12 

-40 
-40 
+ISO 

+ISO 

-IS 

-15 
-10 
-10 

.. r 

PHc. I. CxeMa cTeHna nnst HccnenoeaHHii o6pa3UOB MarHHT OCTpHKUIIOHH bl X 

JlHHI!ll . 
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P11c . 2. 

u 
[on1 

u 
[l'fJ 

100 

90 

80 

70 

60 

50 

40 

30 

K~O ~0. 2 
H eomo•~eHHbiU 

t' c 
[rsec] 

f,O 

0,9 

0,8 

0,7 

0,6 

0,5 

O,lt 

0,3 

0.2 

w I~ 
I lOlL I 

0,1 

0 
I 

0 50 100 !50 200 250 300 
w 

[&umKoS] 

3aBHCliMOCTH aMTiflliTYJlbl H JlflliTenbHOCTH. cHrHana C MarHHTOCTpHKUH -

OT qliCfl8 BliTKOB ' npHeMHOH KBTYWKH . 
oHHOH nHHlili 

• K&O tp 0,2 
A K ~ 0,3Sx 0,05 

" ·- i .,A- --1(6 

500 600 700 800 900 1000 HOO t[ [HctK] 

100 200 300 lfOO 

PHc.3 . 
3aBHCHMOCTb aMnnHTYJlbl cHrHana C nHHHH ( B OTHOCHTeflbHblX 

eJlHHHUBX) OT JlflHTenbHOCTH cnaJl8 B036Y*Jl8IDWerO TOK8o 
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