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BBEAEHUE

MeTonbl MAarHUTHO-UMITYJIbCHOI 0OpaboOTKM Ma-
TepuajoB TpUBJIEKATeIbHBI [Jis IIUPOKOTO Kpyra
TEXHOJIOTUUECKUX MpolieccoB [ 1], oMHAKO UX U3BECT-
HbIM OrpaHUYEHMEM SIBJISIETCSI HEBBICOKUI pecypc
WHIYKTOPHBIX CUCTEM, TEHEPUPYIOLLIMX UMITYJIbCHbIE
MarHuTHble nossi. [TpuunHoii Masioro cpoka sKcruya-
TallMU SIBJISIETCS pacTpecKUBaHUe paboyeil MoBepXHO-
CTU TIPOBOMSILICTO MaTepuana (BHYTPEHHSISI MOBEPX-
HOCTh MHIYKTOpA, JIMOO MOBEPXHOCTb KOHILIEHTpaTOpa
MarHUTHOTO ITOTOKa) [2, 3]. 3apoxneHure TpelIrH 00y-
CJIOBJICHO HaJIMYMEM CWJIbHBIX TE€PMOMEXaHUYECKUX
HaIpsKeHUI BeiecTBUE ObICTPOrO OMUYECKOTO Ha-
rpeBa MPOBOIHMKA, U IPOUCXOIUT B Clydyae MaTepu-
aja, o0yafaloIero HEKOTOPbIM PECYPCOM TLIaCTUY -
HOCTU, IO MEXaHU3MYy MAaJIOLIMKIOBOM YCTalOCTU
[4, 5]. IIpu 3TOM mpeBHIIICHUE IMIpeAeiaa TEKYy4eCcTH,
COOTBETCTBYIOIIIETO HEKOTOPOI TOPOTOBOI aMILIUTY-
Jie MAarHUTHOTO IOJIA By, |, B TEYEHUE IEPBOHAYAIbHO-
IO OMUYECKOI0 HarpeBa He SIBJISIETCSl 00s13aTe/IbHbIM
yCJIOBMEM JalibHe1ero paspyiieHusi. HesHauuresnb-
Has TuUiactuueckas nedopmanusi, peaausyemasi Ha
CTaJM OMMUYECKOTO HarpeBa, Mpy IOCIEAYIOLIEM
OXJIaXIeHUM HEU30eKHO MPUBOAUT K IOSIBJICHUIO
OCTaTOUHBIX YIIPYTUX HAMPSIXKEHU M, pACTSITMBaIOLINX
IMOBEPXHOCTbh B aKCUAJIbHBIX M a3UMYTaJIbHBIX Ha-
npaBieHUIX. Takoif MaTepuras oka3bIBaeTcd “TIOATO-
TOBJIEH” K TIOCJIEAYIOIIMM UMIIYJIbCAM MarHUTHOIO
TOJISl, U MOXKET BbIAEPXKATh UX 6€3 TOBTOPHOTO BBIXO-
Jla Ha YpOBEHb Mpeesia TeKydyecTu. MexaHu3M Majio-
LIMKJIOBOI ycTaJoCTU OyaeT 3amyllleH, eCliy B Xoie
MEePBOTO UMITYJIbCa MaTepuall IBaXKIbl JOCTUTAET MO-
pora TeKydecTH [6]: mpu HarpeBe M IPHU ITOCIEaYIO-
meM oxjaxiaeHuu. Ilpu aToM Bce Tocienyloiiue,

WICHTUYHBIC MO aMILIUTYE, UMITYJIbCHBIE MarHUT-
HbIE€ TOJIs1 OyIyT MPUBOIUTH K OBICTPOMY HaKOILIE-
HUIO nedopMalinii, YTO B UTOre HEM30EXKHO IPUBEICT
K paspyllIeHMIO MaTepuana. B ciydyae OTHOCUTEIHLHO
XPYIIKOro MaTepuasa, He 001a1alolIero 10CTaTOYHbIM
pEeCypcoM TUIACTUYHOCTH, Pa3pyLIUTEIbHBIM MOXET
0Ka3aThCsl Jaxe OMHOKpPaTHOE MOCTIZKEHUE Mpeaesia
TeKy4YeCTH IpU CaMOM IiepBOM Harpese [7]. AHammu3
COOTBETCTBYIOILIETO [TOPOrOBOTO MMOJIsA By, | TPOBE/IEH B
pa6ote [1]. [IpenmeToM HACTOSIIETO UCCIEAOBAHUS
SIBJISIETCSI OTHOCUTEJILHO IJIACTUYHBINA MaTepurall, T.e.
MaTepran, OO0JamalolInuii HEKOTOPBIM MWHHMAaJlb-
HBIM PECYPCOM IUIACTUYHOCTH, Y TIO3TOMY pa3pylia-
eMBbIil He XpYNKO, a M0 MEeXaHU3MY MaJIOIIMKJIOBOM
ycTajiocTH. [1Jis1 TaKoro MaTtepraia B KauecTBe MOpo-
rOBOTO TOJA By, Mbl OyAeM UCIOJIb30BaTh MUHHU-
MaJIbHYI0 aMIUIUTYIy MarHUTHOTO TOJISI Ha TIOBEpX-
HOCTHU TIPOBOJHMKA, MPU KOTOPOIl MHAYLUUpPYEMbIC
TepMOMeXaHUYeCKHe HaIIPSDKEHUSI B MaTepuaie J10-
CTUTAIOT BBHIMIOJIHEHUS YCIOBUS IIACTUYHOCTU Mu-
3eca IMpu OXJIAKICHUM.

st yBenu4eHnsT CTOMKOCTU MHIYKTOPHBIX CH-
CTEM MOTYT OBbITb IPUMEHEHBI Pa3JIMYHbIE MOAXOIbI
[1, 6], u, B yacTHOCTH, CO3aHUE TPATUEHTHOTIO ITPO-
¢uas CONPOTUBICHUS B MHPOBOISIIIECM MaTepuale
[8—10]. B matepuaie co cramalominuM OT MOBEPXHO-
CTHU YIEIbHBIM 3JIEKTPOCOIPOTUBICHUEM TOK W Ha-
rpeB CMeIIaloTcs BIIyOb MaTtepuaja, 4YTo MOXKET 3a-
METHO YBEJIUYUTH €r0 PECYypC B UMMYJIbCHBIX IOJSIX.
IIpu kayecTBeHHOM aHanu3e 3Toro 3ddekra B [8, 9]
HE YYUTHIBAJIOCh W3MEHEHHE DJIEKTPUYECKOIO CO-
IIPOTUBJICHUS IIPU HarpeBe. B CUIILHBIX XXe MMITYJIbC-
HBIX TIOJISX, aMIInTygoun mopsinka 40 Tn, Kotopbie
SIBJISIIOTCSI TIPEAMETOM HACTOSIIETO MCCAeI0BaHMS,
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TaHHBIM (haKTOPOM YXKe Helb3sl TpeHeOpedb, Io-
CKOJIBKY CBSI3aHHOE C 3TUM YBEJWYECHUE YIEITbHOTO
COTIPOTUBJICHUSI CYIIIECTBEHHO BJIMSET Ha IIPOIIECC
MarHuTHoi muddysun [1, 6].

Takum 0O6pa3oM, B HACTOSIIIIEH pabOTE MBI UCCIIETY-
€M BO3IIEIICTBUE CUJIbHBIX UMITYJIbCHBIX MATHUTHBIX MO~
Jieli, amrutynoit nopsinka 40 T, Ha JocTaTOYHO IL1a-
CTUYHBIH, T.€. HE TOABEPXKEHHBII XPYIIKOMY pa3pylle-
HUIO, TIPOBOIAINMI MaTepual B ¢GopMe TOJI0ro
LWIMHAPA, KaK C TIPOCTPAHCTBEHHO-OMHOPOIHBIM Ha-
YyaJIbHbIM yAEbHBIM COMPOTUBIICHUEM, TaK U C pa3JIny-
HBbIMU TIPODWISIMU HAYaJILHOTO 3JIEKTPOCOIPOTHUBIIE-
HUs Ha BHyTpeHHel (pabodeit) moBepxHOCTU. B Kaue-
CTBe MaTepuaia IJisi MOIEJIMpOBaHMs ObIIa BBEIOpaHa
TpaAMLIMOHHAS IS WMCIOJIb30BAHUSI B MHIYKTOPHBIX
cuctemax [2] cranb 30XI'CA, coderaroliiasi B cede BbICO-
KYIO TIPOYHOCTb, TOCTYIMHOCTh Y OTHOCUTEIBHO HEBBI-
COKOE€ DBJIEKTPUUYECKOE COIpOTUBIeHUE. [eomeTpusi
MPOBOIHWKA COOTBETCTBYET (hOPME TUITMUHBIX OIHO-
BUTKOBBIX MHIYKTOPOB U KOHLIEHTPATOPOB MAarHUTHOTO
MOTOKa. AMITIUTYyIA MCCIIeAyeMBbIX ToJieit, mopsinka 40
T, no3BoUT, C OMHOI CTOPOHKI, IPeHeOpeUb 3hdeK-
TaMU MarHUTHOTO rMcTepe3rca, HabaonaeMbIMU B CJla-
ObIX 110J151X [11], ¢ ApyTOii CTOPOHBI, N30€XKATh MPOLIEC-
COB IIABJIEHUS ¥ B3pbIBa IPOBOJHUKA, TIPOMCXOISIIIIIX
B CBEPXCWIBHBIX MAarHUTHBIX ITOJIIX (Oonee 100 Tir), u
TPEOYIOLIMX MCIIOJNIb30BaHUS IIMPOKOAMAINA30HHbBIX
ypaBHEHMUIT cOCTOSTHUSI BelecTsa [12, 13].

TEOPETUYECKAA MOJEJIb

PaccMoTpuM moJiblii HUWIMHAPUYECKUIA MPOBOI-
HUK, TTpeACTaBIeHHbII Ha puc. 1. DKcriepuMeHTab-
HbIe JaHHBIC O Pa3pyIICHUN IMOBEPXHOCTU KOHIICH-
TPaTOPOB MarHUTHOTO ITOTOKA [2], TIOKa3bIBaIOT, YTO
MPY CTIEIMAILHOM TMOATOTOBKE (CITaXKMBAaHUU TOP-
LIEBBIX KPOMOK) 3apOKIeHUEe TpelIuH Heobs13aTeb-
HO JIOKaJIM3yeTcsl BOJIU3U TOpla, U HEPEIKO Mpouc-
XOIWT B CpeIHEH yacTh KoHIIeHTpaTopa. [ToaTomMy, ¢
IIeJIBIO YIIPOIIIEHUsI TeOPETUIECKON MOoIenun, oymeM
CYNTATh TTPOBOISIINI IUIWHAP TOCTATOYHO MPOTSI-
XKEHHBIM, NpeHeOperass KpaeBbIMU 3P dekramu. B
TaKOil TTOCTAHOBKE, MCHONBb3YSl LIJIMHIPUYCCKYIO
CHUCTEMY KOOPAMHAT (7, @, Z) C Z-OCbIO COBMELICHHOM
C OCBhIO MTPOBOTHMKA, MOXHO YTBEPXIATh, YTO CMe-
HIeHWEe MaTepralla w BO3MOXHO TOJIbKO B paauvaiib-
HOM HarnpasjieHuu, T.e. w = (w,0,0), MHIyKLUS Mar-
HUTHOTO TIOJISI MMEET TOJIbKO Z-KOMIIOHEHTY, T.C.
B= (0,0,B), u 1.0. IIpu 3TOM BCEe UCKOMBIE (YHK-
IIUY 3aBUCAT OT pannyca r 1 BpeMeHH 1.

IMpocTpaHcTBeHHBIE pacIpeaeIeHs MarHUTHOTO
nosist B(r,t) ¥ TUWIOTHOCTH TOKa j (7,1) ONpPeIessioTcst
M3BECTHBIM YpaBHEHUEM MarHUTHOI nudysun [13]:

2
a_Bz(&+%ja_B+pea_§, '=_la_B, (])
ot ¥ or)or or W or

roe | = 411077 Tu/M. HavanbHBIM yCIOBUEM mTs
ypaBHeHMs (1) SBIsSIETCS OTCYTCTBME€ MAarHMTHOIO
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Puc. 1. T'eomeTpus MoOIeIbHOrO IMPOBOAHUKA (MOJbIM
LWIMHAP), UMUTUPYIOIIIETO BHYTPEHHIOIO 00JIaCTh WH-
JIyKTOpa WJIM KOHLIEHTPAaTOpa MarHMTHOTO MOTOKa.

T10J151 B IPOBONHUKE B MOMeHT ¢ = (. B kauecTBe rpa-
HMYHBIX YCJIOBUiI OyIeM HCIIONb30BaTh OTCYTCTBUE
MArHUTHOTIO IIOJII HAa BHELIHEH TPAHULE IPOBOMIS-
LIET0 UMJIMHIAPA, U UMIIYJbC MarHUTHOTO IIOJI BO
BHYTpPEHHeI1 mosoctH B, (¢), T.e. HATpaHuLe r = R, B
BUJIE YETBIPEX NIEPUOIOB 3aTyXaIOIIE CUHYCOUIBI:

B, (¢) = B, exp(—ijsin (@j 0<t<4T, (2)
T, T
¢ napametrpamu 71, = 20 mxc u T, = 24 MKC, YTO COOT-
BETCTBYET TUITMYHBIM UMITYJIbCAM MAarHUTHOTO TTOJIS B
9KcIiepuMeHTax [2, 14]. YaenbHoe 2JIeKTprUYeCcKoe Co-
MPOTUBJIEHUE P, MaTepHalia 3aaBajoCh B CIIEAYIOLIEM
BUJIC:

P (1) = pc e (r) + KT (r1)], 3)

rae p: — HayaJbHOE DJIEKTpUUYECKOE COMpPOTUBIIE-
HUe MaTepuaa Bilajii OT MOAUGbUIIMPOBAHHOM TMO-
BEPXHOCTHU, Kk, — TeMIIEpaTypHbI KO3GhdOULIUCHT
COTIPOTUBJICHUSI, T — TIpUpaAIIeHUE TEeMIIEPATypPHI
OTHOCUTEJILHO HayaJibHOro (KOMHATHOTO) 3Haye-
HUSI. 3aBUCUMOCTD Y, (r), olpenessionas Hadyalb-
HOE BJIEKTPUYECKOE COMPOTUBJIIEHNE B MOAUDUILIM -
pPOBaHHOM cJIoe, 3a7aBajiach Kak [6]

N
Ye(r) =1+ veexp[~(x/x)"" |, x=r-R, @
rae Y, — “ammurysa”’ moaudukauuu, x, — apdek-
TUBHag TIIyOMHA MOAUMPUIIMPOBAHHOIO CJIOSI, |
N y 2 1 — mapameTp, XxapaKTepu3yIOII1iA pE3KOCTh Epe-
Xoda Ha rpaHMIle MOTU(PULIMPOBAHHOIO C/IOsI. Makch-
MaJIbHO PE3KWiI1 CTYIEHYATHIN TTPOGMIbL COOTBETCTBYET
NY — oo, MUHMMAJIbHOE 3HAYECHUE N, =1 cootrser-
CTBYyeT Hanbo1ee IUIaBHOMY, SKCITOHEHIIMAILHOMY IIPO-
¢TI0 HAYAILHOTO YIASIHHOIO COIPOTURIICHUSI.
IMpupaieHue TemiiepaTypbl 7 OIMChIBACTCS ypaB-
HEHHEM TEIUIOIIPOBOTHOCTH:
AT _2 3 ( aT

- OE..
ol 2+ ol =8 5
ot rarrar)+pej To o’ )
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rae ¢ — 00beMHAS TEIIOEMKOCTD, A — KO3((PULIUEHT
TETJIONPOBOIHOCTH, BTOPOIi YJIEH CIIpaBa OIUChIBA-
€T OMMYECKMI HarpeB, a TPETUM YJIeH — MeXaHuye-

ckyto pa6ory (67 u €; — TEH30Pbl HaNPsDXEHUIH 1 Jie-
dopmMmarmii, coorBeTcTBeHHO). HavaibHOE ycimoBre K
ypaBHeHuto (5): 7' (r) = 0 mpu ¢ = 0. B kKauecTBe rpa-
HUYHBIX YCIOBUI UCITONB30BAINCH aTiabaTUYHOCTD
BHYTpEeHHe nmoBepxHocTH, T /dr =0 nipu r = R, 1
M30TePMUYHOCTB BHelHeil, 7' (R,) = 0.

IMostBIeHNE MeXaHMYECKUX HATTPSIKEHUIA B TOJIIIE
IIPOBOISAILENO MaTepyasa IPU MPOTEKAHUU 10 HEMY
ToKa j(r,t) OOYCIOBIEHO, BO-TIEPBBIX, ACHCTBHEM
00BEeMHON cuIbl AMIiepa, IJisl paguaibHON KOMIIO-
HEHTHI KOTOPOI UMeeM

1 ,0B
fo=——"B—, (6)

u o or
U, BO-BTOPBIX, TEPMOYIPYTMMM HAIPSKEHUSAMU,
OIKCBHIBAEMBIMU B PAMKAX JIMHEHHOTO YITPYTOTO TeJa:

_ Ev (), o) 4 ) E ()
T L e A Fera
- —fﬁva, (i=rpz), & = %—W ST )
—2v r
L W) O _ )
P (O] z z

r
rae By — ko3 bULIMeHT JIMHEHHOTO TeMIIepaTypHOTO
paciupenus, £ — monynb FOHra, v — koaduueHT
Ilyaccona. 3amaua o pacmnpelnejleHUN MeXaHWYECKUX
HaTIpsDKEHUI U AedopMaLii aHaIM3UPYyeTCs B KBa-
3UCTATUYECKOM TMPUOIVKEHUN, KOTOPOE COOTBET-
CTBYET YCIIOBUIO MEXaHNMIECKOTO paBHOBecHs [15]:

Jdo, O©,—C

et I S 13@_ )]
or r noor

B kauecTBe rpaHUYHBIX YCJIOBUM IJIsI MEXaHUYeE-

CKOM 3amadyM MCHOJIb30BAJINCh. OTCYTCTBHE paIu-
aJbHBIX HAIIPpSCKEHWH Ha BHYTpPeHHEH TpaHUIlEe

6, (R) =0, 1 OTCyTCTBUE CMELICHU! Ha BHEIIHEI
rpanuLe w(R,) = 0. [l1s onpeneneHus npeaeabHbIX
YOPYTUX HANPSKEHUM NPUMEHSIETCS KpUTEpUI Te-
KyuyecTu Mu3zeca [15]

2

»—0,) =202,
T j ®

melt

(o, - <5(p)2 +(0,-0,) + (o

o, (T) =0, (1 -

rae G, — Mpeaen TeKy4yecTu MaTtepuaia Mpy OTHOOC-
HOM DPacCTSDKEHUU, alMpPOKCUMUPOBAHHBIN JIMHEH-
HOI1 3aBUCUMOCTBIO OT TeMIepaTypsl, 71, — TeMIie-
parypa TUiaBjieHusl. s pacyeToB MCIIOJIb30BaHbI
3HavyeHust o,y =1 I'Tla u T, =1380 K, coorBer-
crytomre ctaau 30XI'CA [16]. Ilpenmonaraetcs,
YTO MPOLECC MJIACTUYHOTO TEYeHUsI MpoTeKaeT 0e3
M3MEHEHUsI 00beMa, T.€. IS MIACTUYecKuX aedop-
MaLMil BCeraa BBIMOMIHSIETCS COOTHOLLIEHUE:

(p) (p)
g +&

+e? = 0. (10)

N3BECTHUA PAH. CEPUA OUBNYECKAA

PYCCKMUX u mp.

3aMbIKaeT cCUCTeMY NepeYrCIEHHBIX YpPaBHEHU ac-
COLIMMPOBAHHBIN 3aKOH IJIaCTUYECKOro TeueHus [15]:

(p) (p)
d8 (6,—0,)+ 0y (6,-0,)+
ot ot (11)
(p)
e,
+ Y (6, -0,)=0.

Hwmxe mpencraBieHBI, MOJy4eHHBIE B paMKax
chopMyIMpPOBAHHOM TEOPETUIECCKO MOJIEIH, pe-
3yJbTaThl I HUJIUHIPUUYECKOTO IIPOBOJHMKA C
paguycamMu R =5 MM, R, =13 MM, U nmapameTpa-
Mu, coorBeTcTBylomumMu crtaau 30XT'CA 16:
p. =42-10°Om - M, ¢ = 3688 kIx/(M* - K), k, =
=1.38- 103K, A =39 Br/(Mm- K), E =205TTla,
v=0.3,B,=13-10°K"".

BIIMAHUE PA3JIMYHDBIX ITAPAMETPOB
HA BEJIMYUHY [TOPOI'OBOTI'O I10JIA
Y OJHOPOAHOTO MATEPUAJIA

B cpaBHeHUY ¢ TOPOTOBBIM MOJIEM By, |, KCCIENO-
BaHHBIM HaMU B IIpenblaylieii padote [1], moporosoe
noJje By, , CBI3aHHO C YIBOCHHOM aMIUTUTYIO# N3Me-
HEHMsI HaIlpSDKeHU: OT Ipedesia TeKkydecTu (9) Ha
ckaTtue TpU MepBOHAYaIbLHOM HarpeBe A0 Mpeaesa
TeKY4YECTH Ha pacTsKeHUE MPU TOCIeAyIOIIeM oxJia-
XKIEHUM MPOBOISIIIEIO MaTepualia. 31ech CTOUT 3a-
METHUTh, YTO MCIOJIb3yeMasi HaMU YIPOIIeHHas Ijia-
cTudeckas Moaeib (9) He yunThiBaeT 3(h(HEKThI TUIIA
yrpouHeHus i baymmarepa [15]. Hanee, B cooT-
BETCTBME C 3aKOHOM YITPYrocTH (7), MOXXHO OKUIATh,
YTO yIBOEHUE aMIUIUTYIbl U3MEHEHUS HAMPSLKeHUI
oTpedyeT BOBOE OoJiee BBICOKOIO HarpeBa, KOTO-
poIii, cortacHo (5), B IIepBYIO OYepeIb OIIPEASIsIeTCS
KBaJIpaTOM IUIOTHOCTU MHAYIUPYEMOTO MarHUTHBIM
nojieM Toka. IlosToMy, B TIepBOM IIPUOIMKCHUM,

MOXHO IpeAIoaraTh, 4to By, , = x/EBth .- Kak noka-
3aJIM pacyeThl, BBHIITOJTHEHHbIE B paMKax cHhOpMyIIH-

pOBaHHOfI MOIOCIN, OJAHHOC HpI/I6J'H/I}KCHI/IC BBIITOJI-
HSIETCS C JOCTATOYHO BBICOKOI TOUYHOCTBIO.

B yacTHOCTH, KaK OOWH U3 BO3MOXHBIX CITOCOO0B
MOBBIIIEHUSI pecypca UHAYKTOPHOM CUCTEMBI, Ha-

MU OBLIO MCCIeNOBAaHO BIUSHUE TTapaMeTpoB T, u
T, UCXOMHOrO UMIMYJIbLCHOrO NoJjs (2) Ha Moporo-
BOE Iose By , I 00H0podHO20 TIPOBOASIIETO Ma-
Tepuaia, T.e. Koraa B (4) “amMruiutyga” Mmomuduka-
uuu Y, = 0. [lonydyaemble NMpuU 3TOM pacyeTHBIE
KpuBbie By ,(7,) (mpn GUKCHPOBAHHOM 3HAYEHUU
T, =24 Mmxc) n By ,(T,) (npu dukcupoBaHHOM
3HaueHuu T, = 20 MKC) ¢ BBICOKO TOUHOCTBIO MOTYT

OBITH ITOJYyYEHBI YMHOXEHHEM Ha 2 COOTBETCTBYIO-
LIMX 3aBUCUMOCTEH [UIsl TIOPOrOBOTO MOJIs By, |, TIpe-
CTaBJICHHBIX B paboTe [1]. DTo mo3BoIsIeT, B CBOIO OYe-
penb, chOpMYJIMPOBATh aHAJIOTUUHBIC padoTte [1] BBI-
Bompl. JIJISI TIOBBINIEHUsSI pecypca WHAYKTOPHOM
Ne 11
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CHUCTEMBI TIPEATNIOUTUTEIFHO UCTIOJIb30BATh SJIEKTPUYE-
CKMii KOHTYp: 1) ¢ OBICTPBIM 3aTyXaHHEM, T.€. C MaJIbl-

MM 3HauYeHUsIMU T ; 2) TeHEPUPYIOLLNIT OTHOCUTEIBHO
JUIMHHbIE UMITYJIbCHI (2), nepuon T, KOTOPBIX MPEBbI-
111aeT XapaKTepHoe BpeMs 3atyxaHus T.,.

Brnusiane pa3anyHbIX MHOAUBUAYATLHBIX CBOMCTB
marepuaia (TeII0eMKOCTb, Moayiab KOHra u 1.1.) Ha
BEJIMYMHY ITOPOTOBOTO MOJISA By, , TIO aHAJIOTHH € pa-
Oorolii [ 1] OyneMm xapakTepru30BaTh MPOU3BOTHOMN

L(aBﬂu]'
By, \ 9y

ITonydyeHHBIE IS MAarHUTHOTO UMIIyjabca (2) ¢
¢duxcupoBaHHbIMU Tlapamerpamu 1, = 20 MKC U
T, = 24 MKC 3HayeHUs Px,Z MOKa3bIBAIOT, KaK U JJIS

noporosoro monst By, [1], oTHocuTenbHO crnaboe
BIAWUSTHUE YOPYTrUX KOHCTAaHT (Momynb FOHra, Ko3d-
¢bunuent [lyaccona). B 1o xe Bpems 3HaueHus P, ,
IUIST TeTUIO(MU3UYECKUX CBOMCTB TO3BOJSIIOT coOp-
MYJIUPOBaTh BBIBOM, UTO TPU MPOUYUX PABHBIX YCJIO-
BUSIX, B IEPBYIO OYEPE/b, PU ONUHAKOBOU yIeabHOM
MPOBOAMMOCTU, B Ka4eCTBE MaTepuvasia MHIyKTopa
MpEANOYTUTEIbHEE UCTIOIb30BaTh MaTepuall C BbI-
COKMM 3HayeHHeM TerutoeMKocTu (P, =0.49) u
HU3KUM 3HadeHWeM Ko3(p@PUIIMEeHTA TEIMJI0BOIO
pacwupenust (B, = —0.45). [lpuyem, Goree BbICO-

Kue 3HaYeHust KodpduureHToB Biusitus P, ,, 1o
CPaBHEHUIO C XpYNKUM Matepuaiaom [l], cBume-
TEJILCTBYIOT O 0oJjiee CUJIbHOM BJIMUSHUU CBOKMCTB
TMJIACTUMYHOTO MaTepurajia Ha ero CTOHKOCTb.

(12)

X2

Bmusaue YACJIbHOTO COIMPOTUBJIICHUA MaTCpuUaia
%
P. Ha BEJIMYUHY TIOPOTrOBOTO OIS Bth , BJAWara3oHe

* -8
OT conpotusiaeHus meau (p, =1.7-10° OM - M) 10
COMIPOTUBJIEHUS  BBICOKOPE3UCTUBHBIX  CTajieit

(p;k ~100-10"° Om - M) NPOJAEMOHCTPUPOBAHO Ha
puc. 2. Kak OBUIO OTMEUEHO BBIIIE, KPUBBIC

* * o
By, (pe) u By (pe) C OCTaTOYHO BBICOKOW TOYHO-
V2B, ;.

I *
CooTBETCTBEHHO, XapaKTep KpUBOii By, , (pe) 00BsAC-

CTbIO COOTBETCTBYIOT HpI/I6J'[I/DKeHI/IIO Bth )

HSAETCA TEMU K€ (I)aKTOpaMI/I, 4YTO U IIEPCUYUCIICHHBIC B

pa6orte [1] w1 KpuBOii By, (p:) B yactHOCTH, Ha HC-

KPUBJIEHHOI ITOBEPXHOCTU TOK CTPEMUTCSI CKOH-
LEHTPUPOBATbCS B 00JAaCTM MEHbBIIUX PaauyCcoB
[13], 4yTO crocoOCTBYeT Oojiee CHIIBHOMY HarpeBy
TaKoi MOBEPXHOCTU MO CPABHEHMIO C TIJIOCKOI rpa-
Huiei. Ponb jaHHOTO (pakTOpa CTAHOBUTCS OCOOCH-

9] *k
HO OILIYTMMOM IIpHU OOJIBLINX 3HAYCHUSIX P, KOIma
TOJIIMHA CKMH-CJI0A CTAHOBUTCA COITIOCTaBMMa C pa-

IITYCOM KPUBU3HBI R,. DTUM OOBSICHSIETCS yBeIUJe-
Y
HME C POCTOM P, PACXOXKIEHUS Ha PUC. 2 MEXITy KpH-

MN3BECTUA PAH. CEPUSA ®USNYECKAA  tom 87
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Puc. 2. 3aBucumocTb NOporoseix noneit By, | [1]1 1 By, »
(muHuu I 1 2, COOTBETCTBEHHO) OT YAEJABHOTO COIIPOTUB-
JIEHUSI 11 OHOPOIHOTO LMJIMHAPUYECKOTO MPOBOAHU-

Ka (R =5 mm). lltpuxoBas nuHust — By, 5 B IUIOCKOIA
reoMeTpui (R — oo).

* o
BbIMU By , (pe) IUTST UCKPUBJIEHHOM (C R, =5 MM) 1

TUIOCKOU (R, — oo) moBepxHOocTU. bonee moagpo6HO
BIMSTHYE KPUBU3HBI TIOBEPXHOCTH Ha TIOPOTOBOE TT0-
JIe ¥ TIOBEpXHOCTHBII HAarpeB IPOBOIHUKA OOCYINM B
CJIeMyIOIIeM pasfere.

BIIMAHWUE KPUBHW3HbLI IOBEPXHOCTHU
B OIHOPOAHOM MATEPHAIJIE

3aBucumocty By, | (R)) u By, , (R,) 11 cTaibHOTO

* -8
(p. =42-10° OM * M) UMIIMHAPUYECKOTO TTPOBOJI-
HUKA TOJIIMHON R, — R, =8 MM IIpeACTaBJIEHbl Ha
puc. 3a. B obmacTy BBICOKMX 3HAYEHUI paguyca Mo-

BepXHOCTH (R, > & = 1.6 MM) BEJIMYMHBI MOPOTOBBIX
moJyieit OGBICTPO CTPEMSITCS K TUIOCKOMY IIpemeny:

npumepHo 23 T st By, ; v 34 Tt s By, ,. Ha ipo-
TUBOIIOJIOKHOM Tipesenie (R, — () moporosble IoJst

YMEHBILAIOTCS BIUIOTh 10 HYJS (B, = 11/ 2), T.€. CTOW-
KOCTb MHAYKTOpa (WJIM KOHIIEHTpaTopa) OymeT mo-
BOJIBHO OBICTPO CHIDKATHCSA C YBEIIMYCHHEM KpU-
BHU3HBI ero paboudeii MOBEpPXHOCTU. YMEHBIIIEHUE
ITOPOTOBBIX TTOJIeHl 0OYCIOBIEHO MPU YMEHBIIICHUHN

R, BCe Bosiee pe3Koii KOHLIEHTPALMENR TOKa B IIOBEPX-
HOCTHOM CJio€, KOTopasl Aaxe Ipu YMEHBIICHUUN
MarHUTHOTO MOJIsI BIUIOTH A0 HYJIsSl 00ecIieunuBaeT 10-
CTIDKEHWE TOCTATOYHO BBICOKOM TeMITepaTyphbl Ha-
rpesa moBepxHocTu (cM. puc. 36). UMeHHO Harpes,
T.€. YBEJIMUCHNE TEMIIEPATYPHI, OTIPEACIISIeT YPOBEHb
TEPMOYIIPYTUX HaNpPsSDKeHW B MaTepuaie, W Kak

Ne 11 2023
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Puc. 3. 3aBucumocTy MoporoBsIx nosueit By, | [1] 1 By, , (iuHUM 1 11 2, COOTBETCTBEHHO) (a) ¥ MaKCUMAJIbHOM TeMIiepaTypbl

Tinax HarpeBa MOBEPXHOCTH, COOTBETCTBYIOLIEN MOPOrOBOMY TOJIO By, 5 (6) OT BHYTPEHHETO panunyca R UMIMHIPUYECKOTO

npoBogHuKa. LIITpuxoBble IMHUM COOTBETCTBYIOT IIJIOCKOMY Ipenieny Ry — oo. LLITpuxmyHKTHpHas KprBasi Ha pUCYHKe (6) —

aHaJMTH4ecKas oleHka 7y, 1o (16).

clienCcTBUE, JOCTHXKeHME yciioBUs Mu3zeca (9) Ha cTa-
IUAX HarpeBa WM OXJIaKACHUA. MaFHI/ITHOC IoJie
IIPA 3TOM BBICTYIIAET JIMIIL B POJIM MHCTPYMEHTA,
o0ecITeunBaIoIIero He0OXOIUMBbIIA 1T HarpeBa MoI-
BOJI DHEPTUMU.

Kak mokassiBaeT puc. 36, KpuTudeckast TeMrepa-

Typa noBepxHocTu T,,,,, COOTBETCTBYIOIIAsA JOCTU-
KEHMIO TIpelieia TEKYyYeCTH MaTepuaaoM MpU OXJia-
KIEHUU, NeMOHCTPUPYET HEMOHOTOHHYIO 3aBUCH-
MOCTb OT pamudyca KpHWBH3HEL. [lpemenbHoe TIpm

R — oo 3Hayenue T,, . =441 K, orMeyeHHOE

IITPUXOBOM JIMHUEH HAa PUCYHKE, OIPEAEIISIETCS CO-
OTHOIIIEHUEM [6]
T

max,eo

1-v
=22V 6 (Thaess)s 13
P s (Tnax.e-) (13)

\%
KOTOPOE OTJIMYAETCS OT COOTBETCTBYIOIIETO COOTHO-
IIEHUs UISI KPUTUYECKOM TeMIIepaTyphl XpPYIKOIO

MaTte€puaiaa T plast,oo JIMIIb JOIMTOJIHUTCIIbHBIM MHOXKHN-

TeJieM 2 B UUCIUTeNe cripaBa. [loclienqHee MO3BOIISIET,
WCITONB3ysl TToJydeHHoe B pabote [1] BrIpaxkeHwme,

ONPENETIAIONIEE KPUTUYECKYIO TEMIEPATYDPY T, Ha-
rpeBa MCKPUBJICHHON (LIVUIMHIPHYECKON) ITOBEPX-
HOCTH XPYITKOTO IIPOBOISIIETO MaTepuraa, Ipemio-
JKUTB €T0 aHAJIOT TS TIJIACTUYHOTO TTPOBOTHUKA:

- 2 (I_V)Gs(Tmax)
EBva2@2—v+ﬂ)+nd1+v)+1
e RS o [Tp (T
R+(1-2v)R’ T,
IJIe TeMIlepaTypHble 3aBUCMMOCTM Ipejesia TeKyde-

ctu O, (T) 1 y#eabHOro conpoTusieHus p, (7') onpe-
nenstiorcst cootHoreHusMu (10) u (3), COOTBETCTBEH-

max

(14)

b

N3BECTHUA PAH. CEPUA OUBNYECKAA

Ho. PucyHok 36 mokasbIBaeT, 4to orpenessemMbie (15)
3HaueHus 7, . JEMOHCTPUPYIOT XOPOIIIee COIacue ¢

max

pe3yJIbTaTaMU YMCIIEHHBIX PACYETOB. 31€Ch XK€ CTOUT
OTMETHTb, YTO IIPEIUIOXKEHHAst 3aBUCUMOCTb T}, (R))

naer sHayeHue 7, . (1151 IJIOCKOTO Cliy4dast) Kak Ipu

OonblIMx paguycax R u R,, Tak u nipu R, — 0, yto
OISITh X€ COOTBETCTBYET pe3yJabTaTaM YMCJIEHHOIO
MOJICTMPOBaHMUSI.

Taxkum obpazom, moaydeHHBIN pe3ynabTar (15) mos-
BOJISIET IMPOBOIUTHh AHATMTUYECKYIO OILIEHKY Harpena
MOBEPXHOCTU, TIPEACTABIISIONIETO yrpo3y paspylle-
HUS JJIs1 TUIACTUYECKOTO M3HA4YaJbHO OXHOPOMHOIO
matepuaia. DGEPEKTUBHOE CHIDKEHNE ITOBEPXHOCT-
HOTO HarpeBa IIPOBOIHMKA BO BHEIITHEM UMITYJIbCHOM
MarHUTHOM TI0JIe MOXET OBITh TOCTUTHYTO 32 CUET MC-
MMOJIb30BaHUST M3HAYAIBHO HEOMHOPOIHOTO MaTepua-
JJa C MOBBILICHHBIM YACJIbHBIM COIMPOTUBJICHUEM
BOMM3KM pabGodeil moBepxHOCTH [6, 13]. M3ydeHUIO
TAaHHOM BO3MOXXHOCTH B paMKax MOTNU(PUIIPOBaH-
HbIX Tpouieii (4) NOCBILLEH CleayOI Ui pa3aen.

MOBBbILLIEHUE CTOMKOCTU MATEPUAJIA
3A CHET ®OPMUPOBAHUA
HEOJHOPOJHOI'O ITPO®UNIIA HAYAJIBHOT'O
YIAEJIBbHOI'O COITPOTUBJIEHWA

Ha puc. 4a npencrasiieHbI 3aBUCMMOCTH ITIOPOTOBOTO
1oJist By, , OT “DiyOuHBL” MOAM(MULIMPOBAHHOTIO CIIOS X,

7151 pa3IMIHBIX TUOB Ipohmst Momudukaimu (4), Ko-
TOPBIECOOTBETCTBYIOTOIpEACICHHbIM3HAYC HASIMITAPa-

merpa N,, ot Haun0oJiee TUIABHOTO IIpu V., y = 1 mo cry-
neHJaroronpu N, — oo. BkadecTse “aMIumTypl” MO-

nnbuKanmu Uit Beex npoduieit vy, (r) ucronb3yercs
Ne 11
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Puc. 4. 3aBucuMocTi MOPOroBoro monst By, o OT “IIyOUHBI” MOIMGBUUMPOBAHHOTO CIOS X, TIPU Yo = 1.5 s 3HaYeHUi

Ny =10, 2.7, 6.0, 1 17151 CTYIIEHYATOro MPOGbUJIsT Ny — oo (a). MakcuMabHOE MOPOroBoe MOJe By may B 3aBUCUMOCTH OT

“aMILIUTYAbl” MOLUMUKALIUY Y IS TEX XKe NY (6). LlITpuxoBast TMHUSI COOTBETCTBYET ONHOPOAHOMY MaTepuaiy (Yo = 0).

Yo = 1.5, T.€. B HAYaAJIbHOM (HEHArpeTOM) COCTOSIHUM
VAENbHOE COTIPOTHUBIIEHNE HA TIOBEPXHOCTU B 2.5 pasa

MPEBBIILIACT €r0 BEIMYMHY B miybuHe: p, (R) =105-

- 108 OM * M, YTO IPAKTUUYECKU COBNANAET C BEPXHEM Ipa-
HULIEAIMATIa30HaCOTIPOTUBIIEHUMBBICOKOPE3UCTUBHBIX
crajieit, 1300paxkeHHOTO Ha puC. 2.

HemomuduimpoBaHHbIN MaTtepuani, C p: =42 -
- 108 Om - M, umeet moporosoe mose B, ~ 30 Ti. Yae-
JIMYEHHE YISITBLHOTO COMPOTUBIICHUS BCETO MaTepua-
JIa, KaK BUIHO, TT0 PYC. 2, CHIKAET IToporosoe noje. B
TO XXe BpeMsI, KaK ITOKa3bIBaeT puC. 4a, MOBLILICHUE
HaAvaJIbHOTO YIEIBbHOTO COIPOTUBJICHUSI B OTHOCH-

TEJIbHO HEOOJIBLLIOM, ¢ IIYOUHOM X, He 6ojee 1 MM, mo-
BEPXHOCTHOM CJIO€ TTO3BOJISIET CYILIECTBEHHO ITOBBICUTH

MOPOTOBOE MAarHUTHOE TIOJe. 3aBUCUMOCTh By , (X)

JIEMOHCTPHPYET HEMOHOTOHHEBII XapaKTep ¢ MaKCHUMY-
MOM IIpA HEKOTOPOM ONTUMAJIBHOM “INIyOMHe” MOmu-

(ULIMPOBAHHOTO CIIOS X, 5, - KOOPIMHATBI 3TOTO MaK-
CUMYMA (X, ax > Bin max ) PASTIMYHBI IS PA3HBIX IPO(U-
neir (4). ABtophl [9] yTBepXImamT, 4YTO Hauboiee
BBITOIHBIM TIPOMMIIEM COTIPOTUBIIEHUS P, (X) SBISIET-
Cs1 9KCTIOHEHUMANbHBIA N, = 1. B oTii4me ot HuX, Ha-

I pacyeThl, YYUTHIBAIOLIME POCT YAEIBLHOIO COIIPO-
TUBJICHUSI C TeMIIepaTypoii, ITOKa3bIBalOT, YTO IIpU

“amruityne Mmogudukauun” vy, = 1.5 Haubosee rpen-
MoYTUTENeH NpodWIb CO 3HAYCHUEM V. y=2.7. Joist
3TOTO PO( IS HIOPOTOBOE MOJIE YBETNYNBAETCH 10 BE-
JMYUHBL By, . = 38 T, T.e. mpumepHo Ha 25% OTHO-
CUTEJIBHO HEMOIU(DULIMPOBAHHOIO MaTepuaa.

XapakTep BAUSHUS “TIIyOUHBI” MOAUMPUIIMPO-
BAHHOTO CJIOS X, Ha BEJIMYMHY IIOPOrOBOTIO MMOJist By, 5
a0COJIIOTHO aHAJIOTUYEH BJIUSIHUIO X, HA TIOPOTOBOE

MN3BECTUA PAH. CEPUSA ®USNYECKAA  tom 87

noJse B, ; xpynkoro marepuaia [1]. B obaactu 3Ha-
YCHUI X, < X 1,y VIS TIPOGUIEH ¢ N, > 1 mipezen te-
Ky4eCcTU Mpu MOPOTOBOM 3HAUEHU W MArHUTHOTO MOJIST
JIOCTUTAeTCsl B DIyOMHE MaTeprayia, B OKPECTHOCTH
BHYTPEHHETO JIOKAJIbHOIO MaKCUMyMa TeMIIEPaTyphl.
C yBeau4yeHUEM IIIyOMHBI MOIM(MUINPOBAHHOTO
cJios “ciaboe” MecTo, TIie HabIIogaeTCs MaKCUMaITb-
HbIIi HarpeB MaTepuaja, Bo3BpalaeTcs Ha pabouyro
MOBEPXHOCTh MPOBONHUKA, TpU X = 0. DTO NpUBO-
JUT K HAJIMYUIO U3JIOMA HA KPUBBIX By , (X.) B TOuke
Makcumyma uist N, > 1. OnTtumainbHas NyorHa MO-

IUGULMPOBAHHOIO CJIOSL X, 10 XAPAaKTEPUBYETCS
JOCTHXXEHUEM HaIPSDKeHUSIMUA TTopora TeKy4yecTu
OIMHOBPEMEHHO U B TOUKE JIOKAJbHOTO MaKCMMyMa
TeMIIepaTyphl B NIyOMHE MaTeprajia, M Ha MOBepX-
HOCTHU. 11 3KCITOHEHLIUAJILHOTO MPOUJIS C N, =1
BO3BpallleHre “ci1adboro” mecra u3 IIyOMHEI Ha I10-
BEPXHOCTb PV YBEJIMYEHU U MTapaMeTpa X, MPOUCXOIUT
JieBee MaKCUMyMa, B 00J1acTU X, < X, U COOTBET-

c,max ?

CTBYyIOLIad TOYKa n3jioMa MCHEC 3aME€THa Ha pHuC. 4a.

VBenuueHue “amMrmTyabl”’ Y, MoaubUKALMA
YIEJILHOTO CONPOTUBJICHUSI, KaK ITOKa3kIBaeT pUcC. 40,
TTO3BOJISIET MOBBICUTH BEJIMYMHBI TTOPOTOBBIX ITOJIEHA.
31ech UHTEPECHO OTMETUTh, YTO IIPU BBICOKHUX aM-
IUINTYIAaX MoaudukKauuu, HauuHas ¢ Y, = 2.4, cry-
MEeHYAThIA MPO(MUJIb CTAHOBUTCS CaMbIM Hea(ddeKk-
TUBHBIM 13 IIPEICTABIICHHBIX Ha puUC. 40. YBeInmueHe
aMILTUTYABl MOAUGbUKALIVK ¥, KaK U B ClIy4ae XpyTl-
Koro Mmartepuaia [1], mogpa3ymMeBaeT, KaKk IpaBUJoO,
YBEJIMYEHNE ONTUMATIBHOM “TIyOMHbBI” X, 1, MOIM-
¢unmupoBaHHoro cnosd. MckimodeHue cocTaBisieT
Jimub obnacts npu Y, < 0.3. 3aech, BCIEACTBUE TO-
BBIIIICHUST POJM TEIJIOOOMeHa IIpU Majloil IIyOWmHe
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MOIUMULIMPOBAHHOTO CJIOS, BEJIMYUHBI X, . CTAOM-
JIMBUPYIOTCSl HAa 3HAYEHUsIX OT 87 (1151 CTyNEeHYaToro
npodwist) mo 127 MKM (mis1 3KCHOHEHIIMAJIBHOTO
IpodUIs), 9TO MPAKTUIESCKI COBITAIaeT C aHATOTHY-
HBIMM 3HAYCHUSIMH XpyITKOro Marepuana [1].

3AKJIIOYEHHME

ITpoaHanu3upoBaHbl TPOCTPAHCTBEHHBIE pac-
MpeaeJIeHUsI MAarHUTHBIX TI0JIEH, TeHepUPYEMBIX MH-
nykropoM u3 ctanu 30XT'CA. OnpeneneHa aMILIUTY-
J1a TIOJISI BO BHYTPEHHEH IMOJOCTH MHIOYKTOpa, IpU
KOTOPOIi MeXaHWYeCKHWE HamNpsKeHMs, BO3HMKAIO-
11I1€ TIPY OCThIBAaHMUM MaTepuaja, TOCTUTaIOT BbIITOJI-
HEHUsI yCJIOBUS TekydecTu Mmuseca. Peanuzyemoe
IIPA 3TOM ILJIACTUYECKOE TEYCHME 3aIycKaeT MeXa-
HU3M MaJOLMKJIOBOM YCTaJIOCTH, KOTOPBIIA B XOIe
MOCJICIYIOIINX aHAJIOTUYHBIX UMITYJIbCOB MAarHUTHO-
r'o MoJjisi Hen30eXXHO MPUBOAUT K pa3pylLISHUIO MaTe-
puajia, MO3TOMY COOTBETCTBYIOIIASI aMILIMTYAA OIS
Obl1a Ha3BaHa MOPOTroBoii. JIJIsi OMTHOPOTHOTO MaTe-
puajia IIPEMIOXEHO aHAJIMTUYECKOe BEIpaXKEHHUE,
MO3BOJISIIONIEE C BBICOKOII TOYHOCTHIO OLICHUBAaTh
MaKCHUMaJIbHYIO TEMIIepaTypy HarpeBa, COOTBETCTBY-
IOIIYIO 3TOMY IOPOTOBOMY MarHUTHOMY ITIOJIIO.

ITokazaHo yBeIMYEHHWE MOPOIrOBOI0 MAarHUTHOIO
MOJIsI B 2JEKTPUYECKUX KOHTYpaxX C OTHOCHUTEIBLHO
OBICTPBIM 3aTyXaHMEM BJIEKTPOMAarHUTHBIX KoJjeba-
HUI1, XapaKTepHOE BpeMsl 3aTyXaHUSI B KOTOPbIX MEHb-
e repuona kKonebaHuii. Haubosiee 3HaYMMbIMM Xa-
pakTepuCcTUKAMK MaTepyajia MHIYKTOpa, BIASIONIIMU
Ha €ro CTOMKOCTb B MMITYJIbCHBIX MAarHUTHBIX IOJISIX,
SIBJISTIOTCSI TETUIO(M3UYECKUE TTapaMeTphl. B 11essix mmo-
BBIILIEHUSI TIOPOTOBOIO ITOJISI MPEAINOYTUTENIbHEE MC-
I0JIb30BaTh IIPOBOIHMK C BEICOKOI TEIJIOEMKOCTBIO 1
HU3KUM KO3(PPUIIMEHTOM TEIUIOBOTO PaCIINPEHMSI.

OO0OHapyXeHO, YTO B CpPaBHEHMHU C OOHOPOIHBIM
MaTepraioM (OPMHUPOBAHHUE IIOBEPXHOCTHOIO CJIOS
C HNOBBILLIEHHBIM HAYJIBHBIM CONIPOTUBICHUEM P, (F)
MO3BOJISIET CYILIECTBEHHO YBEIUYUTh IIOPOTrOBOE Mar-
HUTHOE noJjie. B yacTHOCTH, KOrma yneJbHOE COIpo-
TUBJICHUE Ha TOBEPXHOCTH B 2.5 pa3a IpeBbIIIaeT CO-
OTBETCTBYyIOILleE 3HaueHHE B IIIyOMHE MaTepualia,
IIOPOrOBOE MOJIe CTAILHOIO MHAYKTOpPA IIpXU Hanbo-
Jiee ONTUMAaNIbHBIX hopme U I1yorHe npoduist p.(7)
yBeJIn4YuBaeTcs: npuMepHo Ha 25%, ¢ 30 no 38 T.

PYCCKMUX u mp.

HccnenoBaHre BBIMOTHEHO IPU YACTUYHOM ITOMI-
nepxkke Poccuiickoro (poHma pyHIaMeHTaATbHBIX MCCIIe-
nmoBanus u 'K Pocatom (mpoekt Ne 20-21-00050).
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Methods to increase the threshold pulsed magnetic field which causes destruction
of a steel inductor under repeated impact

P. A. Russkikh® *, G. Sh. Boltachev?, S. N. Paranin“

¢ [nstitute of Electrophysics of the Ural Branch of the Russian Academy of Sciences, Ekaterinburg, 620016 Russia
*e-mail: russkikh_p@inbox.ru

Methods of increasing the pulsed magnetic field with an amplitude of about 40 T, which the cylindrical thick-
walled inductor made of 30XI'CA steel can withstand without destruction under repeated impact, are con-
sidered. The methods include changing the material parameters, magnetic pulse characteristics, inner radius,
creating a profile of resistivity decreasing from the inner surface deep into the material.

Keywords: inductor, magnetic field diffusion, pulsed magnetic field, plastic deformation, yield strength, low-

cycle fatigue
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