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Distribution of Fatique Craked under Electromagnetic Field.

e p pony Oro TOKA HA CKOPOLTL
pocTa Tp: o MW Har obpasue. B p Boinn BeIGp KOHCTPYHLA-
OHHblg L mar CTANH, HA NOBEPXHOCTH PbIX HMEETCA NOAY3 -
HAA TPELINHA, FHCNEPHMENTBI NOKAILIBAIOT, UTO CHOPOCTE POCTA TPREULHHBI, B LMKAHYECKH Harkbaemom ob-
pa3ue, CYLBCTBEHHO JABMCHT OT MAOTHOCTH TOKA, e A yepes ob Paccmarpuea-
NHCH CAyuau 0 M nep ToKa. Pi reopemwea(ue BONPOCH NOBEAGHHA (heppo-
MEFHHTHBIX TN, B :neurpouammubl: NOAAX PACCMOTP: B p [1-4]. B ,[3-4] nocasue-
HBl HCCNBAOBAHMIO Hanp HOPMHPOBAHHOMY COCTORHHIO (DEPDOMATHHTHBIX TEN © TPEUWMHOR, npH

HANHYHH OAHOPOAHOMD MArHHTHOMD NOAA.

B paBote paccMarpHBaloTcA BONPOCH! BAHAHWA NPAMONO NPONYCKaHWA TOKA Ha
CKOPOCTb POCTa TPEeLlrHbl B UWKNHYecKH HarnBaemoM obpasue. B wavectse Mare-
pHana 6bin¥ BbIGPaHbl KOHCTPYKUHOHHBIE HH3KONErMpOBaHHbIE MarHHTOMECTKHe
crand 0912 w 12H2M@ARD.O6beKToM HccneqoBaHHA RBAANACE MOBEPXHOCTHARA
NonysNIMNTHYecKan TpewmHa gur.2. HenbiTaHWA NPOBOAHAMCE B peXqMe 3agaH-
Hora nporuba obpa3ua c yactotoi HarpyweHua 20 ru. Yepes UWMKNMUECKH Ma3rH-
Gaembli obBpa3el, NponyckanW NOCTOAHHBIA H NepeMeHHbIH TOK, MPH 3TOM BEKTOP
NNOTHOCTH TOKa Bbin NapanneneH NNOCKOCTH TpelHHel. Yactota nepemertoro To-
ka coctaenana 50 ry. B xauectse MCTOYHMKA TOKA WMCMONB3OBANCA NOHHKAIOLUMA
TpaHcdiopmatop OCY-20. [lMpuHUHNHanbHas cxema noAsoga Toka K obpasuy
npeAcTasneHa Ha chur. 1;1a-cxemMa nogeoga nepeMeHHoro Toka; Ha chur. 16 - noc-
ToAHHOra Toka. O1 noHwkalowero TpaxccopMartopa 1 (cur.1-a), Tok yepea Ban-
NacTHoe conpoTWBieHWe 4 W nodsogswMe Knema 5 noaaeancA Ha obpasey 6.
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TpelwrHa HaxogHNach Mexay CUMMETPHUHO PACcMONOKEHHbIMA KnemaMd. Benuun-
Ha NepeMeHHOro ToKa B NpoLecce MCnbiTaHWiA BapbHposanacs oT 250A ao 1500A.
[lnA nonyYeHWs NOCTOAHHOTO TOKAa MCMO/b3OBANack cxema AByX nonynepyWogHoro
BbiNpAMAeHHA dMr. 16. lMynbcaudu TOKa YCTPaHANMCL C NOMOWbKD Apoccens 3.
MpHMeHeHWe AaHHOW cxeMbl NO3BOAMAC NpPONYcKath Yepes o6pa3el NOCTOAHHBIA
TOK, NyAbCaUHH KoOTOporo He npesbiwand 3%. BenuunHa NOCTOAHHOrO TOKA 8
npoliecce WcnbiTaHWA sapbHposanack ot 500A go 1500A.
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cur. 2

BnusaHKe NpAMOro NPoNycKaHWs Toka Ha HanpAmeHHo-AehopMHpOBaHHOe COC-
TORHWE MaTepHana B OKPECTHOCTH TPeliuHbl OLEHHBANOCh No H3MeHeHHIo cropac-
TH pocTa ycTanocTHoH TpewpHsl. Mo pesynbTataM ycTanocTHbIX WCNBITAHHA CTpO-
WAMCh 33BMCMMOCTH  NONYANWHBI TPelMHbI OT UYWCAa UMKNOB  Harpyxe-
Huac:f{ N). Ha cmr.2 npegcrasneHsi aaaucuMUC'rch:f(N), nony4eHHbIe
N0 pe3y/bTarTaM WCnbiTaHWH, B KOTOPbIX Yepes oBpa3libl U3 cTanu 12MH2ZMADAD
nponycKkand nepeMerHsld ToK (kpHeas 1); nocToRHHEIA TOK (KpHBaA 2), H TOK He
nponyckand (kpHeas 3). MexaHWyeckWe HanpRKeHHA OT AeACTBHA LIHK/MYECKOH
HarpyakW 6bind oJWHaKoBbIMH. B npegcTasneHHbix peaynbTarax 3IKCNEPHMEHTOB
NAOTHOCTH NOCTOAHHOMO W NepeMeHHoro TOKa HOAEHDZJ‘IHCb npuﬁnuamenbno pae-
HbiMH. BIHAHHEM CIKHMAIOWEro HanpRXKEHHs, Bbi3bIBABMOro TEPMHUECKHM pac-
WH- peHHeM Matepuana 86113H BEPLUHHEI TPELLHHbI, BCNEACTBHE BbIABNEHHA [KO-
ynesoro Tenna, npeHeGperanu [5]. :
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CpaBHWTENEHBIA aHANM3 3aBMCUMOCTEH de=1T [N), npHBEdeHHbIX Ha Hr.2,
NoKa3bIBAeT, YTo NpAMOe nponycKaH1e KaK MOCTORHHOMD, Tak M nepeMeHHoro TO-
Ka MPHBOAWT K CYLWECTBEHHOMY YBeNHYeHHIo CKOPOCTH YCTANOCTHOH TpelluHbl,
AHanorduHoe BAWAHWE NPAMOrC NPONYycKaHWA nepemMeHHoro Toxa nabnioganock
ana crank 0912, Ha dur.3 npepcTasnens peaynbTatbl YCTANoCTHOMO PA3BHTHA
TPELWMHBI B YCNOBHAX, KOr4a nepaoHayanbHO TPelHa pa3adeanach B OTCYTCTBHH
TOKa, a No JOCTHHKEHHH TPelWHHOH onpeAeneHHblx pasMepos Yepes cbpazel npo-
fycKanca TOK, KOTOPbIH OKa3dbiBan BiMsHHe Ha ee panbHedwee pa3eutHe, Kax
BHAHO, 33BHCHMOCTL C= f( N) npeTeprieBaeT 8 3TOM Clyyae H3/OM, Ko-
NHUYBCTBEHHO OUEHHTE BDGAEI‘CTBHE Bﬂe!{TpDMafHHTHDFO nona Ha 'rpeu.muocmﬁ-
KOCTh MaTepvana MOXHO C NoMOoUibio Ko3thHUMEHTa YBENHUEHHA HaNpAMEHHA -
napameTpa, MHMeloWero pasMepHocTs KoadhhHLHEHTA HHTEHCHBHOCTH HanpAMEHHA
H xapaxfepuaynmerc H3MEHEHHE H3“pH)KeHHO-‘AEdJOpMHPOSBHHOI'O COCTORHHA
MaTepMana B OKPecTHOCTH TPELIHHb, ofycnoBneHHoe 3NeKTPOMArHHTHBIM nNoneM.
AHanW3 peaynbTartoB 3KCMEPHMEHTOB N0 HCCNEedoBaHHIO BNHAHHA MPAMOro nNpo-
nycKaHMA TOKa Ha pacnpocTpaHeHWe YCTaNoCTHOM TPEelUWHbl noKasan, uTo Koad-
DHUMEHT YBENHUEHHA HAMPAKEHHA ABNRETCA chYHKLHMEH NNOTHOCTH TOKA W pa3me-
POB TPELWHHbI:

K,.=F(j,¢) . ()
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3aBHCHMOCTb KO3IPHUHEHTA YBEAHYBHHSA HanpA¥eHWA oT napameTpoB nnoT-
HOCTH TOKA J W NONYANMHDI NOBEPXHOCTHOM NONY3NAHNTHUECKOR TPeWHHbl C on-
PEAe/HNACE IKCNEPHMEHTANbHO, MPH 3TOM WCXOAMAM M3 TOrD, UTO eciH noAs
HanNPAKEHWH Y TPeluMHbl OAHHAKOBLI, TO eCTb ECAH OAHHAKOBbI KO3MMHUHEHTSI
HHTEHCHBHOCTH HANDAXEHHH, TO MeXaHWuecKoe NoBedeHWe TPeLyHH BygeT oguHa-
KOBbIM, a CKOPOCTH pacnpocTpaHeHWs TpeluMHbl pasHbiMK. Mpoueaypy onpegene-
HHA KOIDDHUHEHTA YBEMUEHHA HANPAXEHHA MOXHO NPOMAMIOCTDUPOBATL C Mo-
MOWbIO 33BHCHMOCTEH, NpHBedeHHbIX Ha Hr.3. Yepes uMkAHuecKH HardGaeMbii
oBpasey c passusaiowedics TpewwHo (yyactox j =0 3asucHMocTH c= f(N)
MPONYCKANW TOK, CKOPOCTb POCTa YCTANOCTHOM TPeWMHbI NpH 3TOM BO3pocna
(ysactok j#0 ). nA cHKCHPOBAHHOrC paamepa TpelwmHs! onpegenanacs cKo-
pocTb pocta V) H paccuMTbiBancs Ko3hHUMEHT WHTEHCHBHOCTH HaNpPAXeHHH
K} OT AGHCTBHA MEXAHHYECKOH Harpy3kW, PacueT KoadthHUHERTA WHTEHCHBHOCTM

HaNPAXEHHH ANA TOUKM KOHTYPA NONY3NAMNTHUECKON TPelHHbI, Nexaliel Ha ro-
T
BepXHOCTH obpa3ua ((p = E’ ¢ur.2) NPOH3IBOAMACH NO hOPMYNaM, NPHBEAEHHBIM

8 pabote [6]. BenuuuHa MexaHWueckor Harpyaki, a Takxme TpeliuHsl nogbupa-
MMCb B 3KCMEpWUMeHTax TakMM 06pa3oM, 4ToBbl BLINONHANMCE YCNOBMA Mano-
MacwTabHoA TeKyyecTH, 4To HeoBxoguMo ana NONYYEHHA OLHOIHAYHOW 3IABMCH-
MOCTH CKOPOCTH poCTa TpellHHbl OT KO3(thHUMEHTE MHTEHCHBHOCTH HAaNpPAKeHMUHA
[6]. 3arem npexpawanu nponyckars Yepes obpasel} TOK, YTO NPHBOAHND K CHH-
HEHHIO CKOPOCTH pocTa TpewwHel (yuactok j=0). C yeenWueHuem pasmepos
TPELLUHHBI CKOPOCTL pOCTa BO3pacTana M AOCTHrana 3HayeHWa ' npW KoTopom
BBINO/NHANOCE paBEHCTBO '=V‘. KoadhthHUMEHT HHTEHCHBHOCTH HanpAMKeHH:
PACCUMTRIBANCA NO pa3MepaM TPelwwHbl, ANA KOTOPOH BbINOAHANOCL PaBEHCTEO
cKopocTed. 3HaueHHe KO3MdHUHEHTA yBenHyeHWA HanpaxeHHH KM onpeaens-
NOCh B BHE PAa3HOCTH

K,.=K}-K, (2)

Mockonbry KoadidHuHeHT YBE/HYEHHA HaNpAXEHHH ABNAETCA hyHKUHEH aByx He-
33BMCHMBIX NapaMeTpos, NOTHOCTH TOKA M pa3Mepa TPeLMHbI, B IKCNepHMeHTax
OAHH W3 NapaMeTpoB NoAAepHBancA NOcTeAHHBIM. Ha dwr. 3 npeacrasneHb
3KCnep1MeHTanbHbie AaHHble, NO pe3ynbTaTaM KOTOPbIX ONpedensnach 3asHcH-
MocTe K| | OT BEAMUHHBI NNOTHOCTH ToKa.

OnA dHKcHpoeaHHoH NoNyANHHBl TpellMHbl onpedenAanacs CKOpOCTb pocTa
-'J, BEMHYHMHA KOTOPOH BO3pacTana ¢ YBe/NHYeHHEM NNOTHOCTH Toka. Coor-
BETCTBEHHO BO3PacTano W 3HaueHHe K,_r Ha chur. 4 npepcraeneHa akcnepumen-
TaNbHo nonyyeHHas 3asucimocTe K, oT NAoTHOCTH Toka, ABNAKWAACA KBAAPA-
THUHOH 3aBHCHMOCTLIO

K, =4 ' (3)

rae AI - HEKOTOpaA KOHCTaHTa, 3aBMCALas oT Pa3MeEDOB TpellHWHbl,ee reoMeTpHH

H MarHuTHbIX CBOHCTS MaTepana. Ha cHr. 5 npeacTasfeHbl aKCnepHMeHTanbHbie
AaHHble, No peaynbTaTtaM KoTopbix onpedenanack 3asWcumocts K, | oT nonyan-
Hbl TpewwHbl. MNOTHOCTL TOKa B NpoLecce 3KCNEpHMeHTa NoAAepMHBanach noc-
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TOAHHOW, [NA Pa3nHuyHbIX pa3aMepoB TPelUWH B YCNOBMAX nponycKaHuA ToKa on-
pedensnd CKOPOCTH PocTa TpeluuHsl (yuacrox j#0) W cooreerciByOLIHE

JHAUEHMA KOIEPHUMEHTOB MHTEHCMBHOCTH HaNpsKeHWH oT NEeACTBHA MEXaHH-
ueckoi Harpyakd K e [lefcTBUTeNbHOE WCTHHHOE 3HaueHHe Ko3pPHLUHEHTE HH-

TEHCHBHOCTH HaNpAYKEHHH, KOTOpOe COOTBETCTBOBANO CKOPOCTH  ; MPEeAcTasfAer
coboi cymmy

K, =K, +K,, ' (4)
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rae K, - KoadhbuUHeHT ysenuueHus Hanpsseru. Mocne npexpalleHns nponyc-
KaHuA yepes ofpadel ToKa CKOPOCTb POCTa TPewWMHbI yMeHblwanach (yuactok
J=0) u pocturana npesHei senMuMHbI ; MPH 3HaYMTENbHO BOMbLIMX pasMepax
TPeliHbl, KoadHUMEHT HHTeHCHBHOCTM Hanpaewwid K, paccudTbisanca no
pasMepamM TpeWHbl, ANA KOTOPOH BbiNonHAnacs pasenctso =V, Koaddmuu-
BHT YBE/HUEHHA HaNPRXEHWH onpefensnca 8 suge pasHocTH (2). C ysenuueHuem
Pa3mMepoB TpewuHsl yeenduwsanca K . Ha cur.6 npeactasnena akcnepumen-
TanbHo MnonydeHHaa 3asucuMocTs K|, OT nonygnuHbl TpeluuHsi, ABARIOWAACS
CTeNeHHOH 3aBHCHMOCTLIO C NOKa3aTeneM crenequ 3/2

B

K= (5)
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cHr, b

roe A2 - HEKOTOpaA KOHCTaHTa, 3a8BMCALAA OT NACTHOCTH TOKa, FEOMETpHH Tpe-

UHHBI H MarHHTHLIX CBOHCTE MaTepHana.
B obuweM suge sbipaxeHHe gna KO3DdHUMEHTA YBENHYBHHA HanpKeHHA Mo-
MeT BbiTh NpegcTasneHo

i
K,, = 4,j% (6)

W3 coobparkeHHA pa3mMepHOCTH KoHETaHTa A, RomkHa copepXats MarHWTHyio
MOCTOAHHYHO Ll W NapaMmeTp, XapaKTepW3yloWWA NHHeRHbIR paMep NpPoBOAHMKA
AL. 310 cnegyer W3 Toro, uTo Ko3dbHUMeHT YBENHUEHHA HanpAMeHHH RBNABTCA
NapaMerpoM, XapaKTepH3ylolWM H3MeHeHHe HanpAeHHo-AedopMHPOBAHHOMD
COCTORHHA MarepHana B OKPECTHOCTH TPelHHbl Noj BO3JEHCTBHEM 3neKTpoMar-
HHTHBIX CHNN, B OCHOBE KOTOPBIX NEMHT BIAHMOAENCTEME MarHWTHOTO NOAA M
3NEKTPHUYECKOrD TOKA. MCTOUHHKOM MarHWTHOTG NONA ABNAETCA TOK, TEKYLUMH Mo
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NPOBOAHHKY. MartuTHan WHAyxkuMA B, xapakrepuayiowas none 8 nposoaHHKe,
CBA3AHA C TOKOM NOCPeACTBOM MarHWTHOH NOCTORHHOH L, /47 B MarHuTHOe aas-
NeHWe, WMeKluee Pa3MEPHOCTL MEXAHHUECKOrD HanpAXKeHHA, 3aBHCHT OT AHHEN-
HbIX pa3Mepos NPOBOAHHKA

P,=(jxB)AL )

OkoHyaTensHo BbipaxeHde 4n8 K” moxeT BbiTh NpeAcTaBneHo B BHae
Ko = A AT : 8)
w = A K ALfe (

rae A - 6e3pasMepHbiH NapaMeTp, 3aBHCAWMA OT rEOMETPMH NONY3NNHNTHUECKOH
TPeWMHBI; L - MarHuTHaa npoHWuaemocTb MatepWana; AL- gnvna oBpasua
Mex /Ay NMoABOAAWMMM Knemamu. BeapaamepHbiii napamerp 4 8 akcnepuMenTax
He ONPefenANcA W3-3a OrpaHMYeHWH, HaKNadblBaeMblX Ha KOPPEKTHYK OLEHKY
KOIIPHUHEHTA HHTEHCHBHOCTM HanpPAXeHWH Mo NapaMeTpy, XapaKTepHayloeMy
reoMeTphio TpewHel [/ ¢ [7].
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