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OBIIASA XAPAKTEPUCTUKA PABOTbI

AKTyaJIbHOCTHh padoThl. Hane:kHOCTh M NOATOBEYHOCTh KOHCTPYKLIHMM BO
MHOI'OM OIPENENAETCS CONMPOTUBIIIEMOCTBIO MaTepUaia pa3pyLeHUIO.

Hanuuue mop u TpemuH B MaTepraiax o0JerdyaeT MpoLecchl pa3pyLIeHus C
TOYKH 3PEHUS YMEHBIICHNS DHEPTETUUECKHUX 3aTpar.

OO1enpuHATas TEOpUsI MPOUYHOCTH U Pa3pyLICHUs C JAUCIOKAUMOHHBIX IO-
3ULMI OMUCHIBAET JOCTATOYHO OOJIBIIOE KOJIUYECTBO MHKPOMEXAHHU3MOB pas-
pYLLIEHHUs, KOTOPbIE MOATBEPKAAIOTCS dKCIEPUMEHTAIbHO. PaboTa Kaxxnoro us
MEXaHU3MOB HJIM UX COBMECTHOE IEUCTBUE SIBISETCSA NPUYNHON BO3HUKHOBEHUS
KPUTUYECKOIO0 HANPsHKEHHOTO COCTOSIHMSL B oudarax paspylueHus. MHorooopa-
3M€ reoMeTpudYecKux GopM Ne(EeKTOB U BHEIIHUX BO3JAEHCTBUNA MOXKET MOPOXK-
JaTh HOBBIE MEXAaHNU3MBbI PA3PYIICHUS B COYETAHUH C YK€ U3BECTHBIMH.

@u3nyecKre CBOMCTBA MATEPHUANIOB, UX CTPYKTypa, COIPOTHUBIICHUE pa3py-
LIEHUIO, @ TAKXe BIIMSHUE BHEUIHUX YCIOBUWM Ha 3apOKJICHHE TPEIIMH U X
pacupoCTpaHEHUE SBISIOTCS BaXHBIMU (DaKTOpaMU B pa3BUTUU TEOPUN MPOYHO-
CTH MaTE€pHAIIOB, 3aPOXKIECHUS U YIIPABICHUS NIPOLECCAMH PA3PYILICHUS, a TAKXKE
3ajeuynBaHusd Je(EKTOB Pa3IUYHOW T'€OMETPUU BHEUIHUMHU MEXAHMYECKUMH,
TEMIEPATYPHBIMHU U 3JIEKTPOMAarHUTHBIMU MOJISIMHU.

MexaHu3Mbl pa3pylIeHUs] JOBOJBHO pa3HOOOpPa3Hbl, HO BCE OHU, B KOHEY-
HOM MTOTE, IPUBOJAT K MOSIBIICHUIO HECKOJIBKUX THUIIOB TPEIIHUH: TPELIMHA HOP-
MaJIBHOTO OTPBIBA, TPEIIMHA NPOJOJIBHOIO WIM nonepedyHoro casura. [locnen-
HUE MOTYT BCTPEYAaThCS U B MPOBOJHUKAX C JIEKTPUUYECKUM TOKOM, paboTaro-
IIMX, KaK IPaBWJIO, IIPU OJHOBPEMEHHOM BO3JCHCTBHUM MarHUTHBIX ITOJEH.
DNEeKTpUYECKUEe U MarHUTHBIE MOJs, KOHUEHTPUPYSCh Ha JedeKkTax, CO34alT B
3aBUCUMOCTH OT UX HalpaBJICHHs OJAaronpusATHBIE YCIOBUS Kak JUIsl aKTUBH3a-
LN POCTA TPEIIMH MIPU 3apOKICHUM TIpoLEecca pa3pyLIeHUs, TaK U JUIsl UX TOp-
MOXKEHUS, CXJIONBIBAHUS U 3aJICYMBAHUSA. MaTeprall Ipyu 3TOM PEAHUMUPYETCS C
YaCTUYHBIM WJIU ITOJHBIM BOCCTAHOBJIEHWEM CIUIOIIHOCTH. Mcxonsd u3 u3noxeH-
HOTO, U3y4YEHHUE MPOLECCOB 3apOKIACHUA U PA3BUTHS Pa3pyLICHUs], TOPMOKEHHUS
Y 3aJICUMBAHUS TPEIIMH B YCIOBUAX NCUCTBUSA JJIEKTPOMArHUTHBIX MOJIEH, SBIIS-
€TCs aKTYaJIbHOM 3a1adei.

Heab padoTbl. AHAUTUTHYECKOE U IKCIIEPUMEHTAIBHOE MCCIEN0BAHUE TIPO-
LIECCOB PA3PYIICHUS M 3AJICUYMBAHUSA TPEIIMH B NPOBOIAIIMX MATepHaNIax C
ANEKTPUYECKUM TOKOM, HAXOSIINXCS B MATHUTHBIX ITOJISX.

B cooTBeTCTBUM € NMOCTABJIEHHOH HEIbI0 ObLIH C(POPMYJIUPOBAHBI CJie-
AyIolIHe 32a9U:
® AHQIUTUYECKU U DKCIEPUMEHTAIBHO UCCIEI0BATh POib Je()EKTOB B MPOBO-
JSIUX MaTephanax W CTENEHUW KOHIIEHTpAIlMM Ha HUX B3JEKTPOMArHUTHOM
SHEPIruM JUIsl YCTAHOBJCHUSI €€ KPUTUUYECKOTO 3HAYEHUS, MPUBOMASIIETO K
pa3pylIEHUIO TPOBOTHUKOB.



YCTaHOBUTH MEXAHU3MBI Pa3pyLICHUS U 3aJICUMBAHUS TPEIIUH B NMPOBOIHU-
Kax C JJIEKTPUUYECKUM TOKOM M YCTAHOBUTH CBS3b IJIOTHOCTH TOKA C U3BECT-
HBIMU KPUTEPUSAMHU Pa3pyLICHUS: NMPEAECIOM TEKY4YECTH MaTepuana U KpPUTHU-
YECKUM KOA(DPUIIMEHTOM UHTEHCUBHOCTH HAIPSKEHUM.

YCTaHOBUTH MEXaHU3Mbl BIIASHUSA BHEIIHENO0 MArHUTHOTO MOJIS Pa3IUYHbIX
HAIPaBJIECHUN Ha MPOLECCHl Pa3pyLICHUs U 3aJICUMBAHUS TPEIIUH B IIPOBOJ-
HHUKAaX C TOKOM.

DKCNEPUMEHTANBHO UCCIEA0BATH OYark Pa3pyLICHUs U 3AJICUMBAHUS TPEIINH
B IIPOBOJHUKAX METOJIOM 3JIEKTPOHHO-ONITUYECKOTO Myapa, YCTaHOBUB IIPHU
3TOM MO U3MEHEHUIO MYapOBBIX KapTHUH T'€OMETPUYECKHUE XAPAKTEPUCTUKHU
Nne(EeKTOB U HAMPSHKEHHOCTh MArHUTHOTO TOJIS B BEPIIMHE TPEIIUHBI.
OLeHUTh KaueCTBO BOCCTAHOBJICHUS CIJIOIIHOCTA MaTEpPUANIOB, HCIIOIb3YS
MeTaorpauiyecKue UCCIeI0BaHUsI U MEXaHUUYECKUE HCIBITaHUs 00pa3oB
C 3aJICYEHHOU TPELIUHOM.

Hayuynast HoBH3HA:
[TokazaHo, 4TO TpU ONPEAEIEHHBIX MapaMeTpax SJIECKTPUYECKOTO TOKA JIe-
(exThl B BUJIE OTBEPCTHUS, LIEHTPATIHLHOW U KPAaeBOM TPEIIUH B MPOBOJHUKE
SABJISIFOTCA MPUYMHOW €ro JIOKAJbHOTO Pa3pylIeHUs MO MOHIAEPOMOTOPHOMY
WJIA TEPMOMEXAHUYECKOMY MEXAHU3MaM.
[IpennoxeHbl MEXaHU3MBbI PA3PYLICHUS U 3JICUMBAHUS TPEIIUH B IPOBOJHU-
KaxX Y HaWJIeHbl KPUTUYECKUE 3HAUCHUS TOKA, IPU KOTOPBIX MPOUCXOJUT pac-
KJIMHUBAHUE WJIN CXJIONBIBAHUE TPEIIVHBI.
BnepBbie ycTaHOBJIEHBI MEXaHU3MBI pa3pylieHus: Ae(heKTHOTO MPOBOJAHUKA C
TOKOM, HaXxOASIIErocs BO BHEIIHEM MArHUTHOM IOJE€. AHAIIUTUYECKU U JKC-
MEPUMEHTAIBHO YCTAHOBJIEHBI TAPAMETPhl MATHUTHOTO TOJIS U TOKA, MPH KO-
TOPBIX IPOUCXOJUT Pa3pyLICHUE TPOBOJIHUKOB.
[TokazaHo, 4TO BHEIIHEE MAarHUTHOE TOJI€, HAITPABIEHHOE BCTPEYHO MArHUT-
HOMY IIOJIIO TOKAa B BEPIIMHE TPEIIMHBI, BBI3BIBACT €€ 3aneunBanue. [Ipemio-
KE€H MEXAHU3M 3aJICUMBAHUsl, HANJEHBI U SKCIIEPUMEHTAIBHO HNOATBEPKICHBI
3HAYEHUSI MAarHUTHOTO TOJIS U TOKA, PH KOTOPBIX MPOUCXOIUT BOCCTAHOBJIEC-
HHE CIUIOIIHOCTH MAaTEPHUAJIOB.
AHaIUTUYECKA U 3KCIEPUMEHTAIBHO MOKA3aHO, YTO C IMOMOIIbIO KapTUH
3JEKTPOHHO-ONTUYECKOTO Myapa MO CTENEHH MX HCKAXKEHUS U U3MEHEHHUIO
(dbpakTanbHON pa3MEpPHOCTH MOXHO CYJIUTh O HaAU4UHU JAedeKTa U ero reo-
METPHUYECKUX pa3Mepax.

OcCHOBHBIE N0JI0KEHUS, BBIHOCUMbIC HA 3ALIUTY:
AHaTUTUYECKHUE U SKCIIEPUMEHTAIBHBIC PE3YJIbTAThl UCCIEOBAHUS JIEKTPO-
MarHUTHOW CUTYyallud BOKPYT N€(PEKTOB Pa3IMYHONW TNeOMETPUU B IIOCKHUX
MMPOBOJTHUKAX C 3JIEKTPUUECKUM TOKOM.



e MexaHu3Mbl pa3pylICHUs U 3aJ€YUBAHUs TPELIMH B MPOBOJHUKAX C JJIEK-
TPUYECKUM TOKOM IIPU PA3JUYHBIX €r0 HAINPABICHUSAX MO OTHOUICHUIO K JE-
(dexTaM W aHaJWTUYECKas OIlEHKa IapaMeTpoOB TOKa, HEOOXOIWMOTO s
OCYLIECTBJICHUS 3TUX MPOLIECCOB.

e MexaHu3Mbl pa3pyLICHNUS U 3aJICUMBAHUS TPELIUH B IUIOCKUX MTPOBOJAHUKAX C
TOKOM, HaXOJSIIUXCS BO BHENIHEM MAarHUTHOM I10JIE€ PA3JIMYHON OPUECHTAIIU
Y HaIPSHKEHHOCTHU, B KOTOPBIX KPUTEPUEM PA3PYLICHUS CUUTAIOTCA MEXAHU-
YECKUE HAMPSKECHUS OT MOHJAECPOMOTOPHBIX CHJI, JTOCTUTAIOIIME TMpEeia Te-
Ky4E€CTH MaTepuaia, a KpUTEPUEM 3aJI€UNBAHUS - HAUIMYUE PACIUIABICHHOIO B
BEPIIMHE TPEIIUHBI METAIA, IO OOBEMY JIOCTATOYHOTO JIJIsl 3aIIOJIHEHUS pac-
IJIABOM TOJIOCTH TPEIIUHBI MpPU JIAMUHAPHOM €ro JBUKEHUU, 00YCIIOBIICH-
HBIM HaJIOKEHHEM BHEIIHET0 MAarHUTHOT'O MOJIA.

e DKCIIEpUMEHTAIIBHBIE PE3YyJIbTAThl HUCCIEAOBAHUS CTPYKTYpPbl U MEXaHHUYE-
CKHX CBOMCTB METAJUIMYECKUX MTPOBOIHUKOB C 3aJICUEHHOW TPEIIUHOM.

e DKCIIEpUMEHTAIIBHBIE PE3yIbTAaThl MCCIEAOBAHMS MPOTSIKEHHOCTH 30H pPas-
pyLICHUS U 3aJICUMBAHUSA TPEIIUH B IUIOCKUX IPOBOJHUKAX C TOKOM, MOJY-
YEHHBIE TPHU KCHOJB30BAHUM SJIEKTPOHHO-ONTHUYECKOr0 Myapa. Kpurepuu
OLICHKH Pa3MepoB Je(EeKTOB, UCIOIB3YIOIIUE CTENEHb UCKAXKEHUSI MyapOBBIX
KapTHH U UX PpaKTaJbHYIO pa3MepPHOCTb.

IIpakTHyecKkas 3HAYUMOCTh. DKCIIEPUMEHTAIBHO MOKA3aHO, YTO MPOIieC-
Chl pa3pylIeHUsI MOXHO MPEAOTBPATUTH, €CIU JIOKAJIbHbIE YYaCTKH HArpyKaTh
MONMYTHBIMU BJOJIb OEPETOB TPEIIMHBI TOKAMU WJIM BHEIIHUMU MOJISIMHU OIpe/ie-
JIEHHOW OpHUEHTAllMM, YaCTUYHO WJIU MOJHOCTHIO BOCCTAHABIUBAS CILIONIHOCTH
MIPOBOJHUKA B 30HE pa3pyIICHUSI.

3apoKJAEHUE TPEUIMH B MPOBOJIHUKAX C TOKOM, HAXOISIIIIUMCS BO BHEIIIHEM
MAarHUTHOM TIOJIE, MOXHO HCHOJIb30BaTh MPU MEXAHWYECKUX HCIIBITAHHUSIX Ha
BSI3KOCTh pa3pylLICHHUS.

Kpome Toro, pe3ynbTaThl pabOThl MOTYT OBITH MCIOJIb30BaHbI KaK JIOMOJ-
HEHHUE K TEOPUU MTPOYHOCTU U IUIACTUYHOCTH TBEPJIBIX TEI.

AnpobGanust padorbl. Pe3ynbrarel nccieqoBaHui AOKIaIbIBAINCH Ha Il
MexnyHnaponnon mkone «®Pusndeckoe meramnoBenenue», XVII Ypanbckon
mIKoJe «AKTyallbHble MPOoOIeMbl (PU3NYECKOTO MaTepuanioBeieHus» ToNbITTH,
2006 rox, na XVI u XVII IletepOyprckux 4TeHUsX Mo mpodiieMaM MpOYHOCTH,
Cankrt-IlerepOypr, 2006, 2007 roasi, Ha XI [epxkaBunckux uteHusix UMOU
TI'Y um. [epxaBuna, Tam6oB, 2006 roa, Ha MexyHapoHOU 1IKOJIe — KOH(]e-
peHIu «MHKPOMEXaHU3MbI IJIACTUYHOCTH, Pa3pyLICHUS U COMYTCTBYIOLIHUX
apineHuit», Tamb6os, 2007 rox, nHa III MexnayHapoaguom dopyme - KOHKypce
«AxTtyanbHble TIpo0OJieMbl coBpeMeHHOM Hayku», Camapa, 2007 rox, na IV EB-
pasuiickoil HaydyHO-TIpakTHueckoi koHdepeHunu «lIpoyHOCTH HEOTHOPOIHBIX
cTpyktyp», Mocksa, MUCuC, 2008 rox.

My6aukanuu. OCHOBHOE COJepKaHUE AMCCEPTAIIH U310kKeHO B 18 pabo-
Tax, yKa3aHHBIX B KOHIIE aBTOpedepara.



JIuunblil BkJIaa apropa. B ony0inrkoBaHHBIX paboTax B COABTOPCTBE aB-
TOPY NPUHAJICKAT TIIAHUPOBAHUE U MIPOBEJCHUE YKCIIEPUMEHTOB, 00CYKICHHE
pEe3yabTaTOB U HAIIMCAHUE CTATEMH.

Pabora noanepxana Poccuiickum ®@ongom dynnamentansubix HUccnemno-
Banui (rpant Ne 05-01-00759).

Crpykrypa u 00bem auccepraumu. /{ucceprainus COCTOUT U3 BBEICHUS,
YEeThIPEX TJIaB, BHIBOJOB MO pabOTe M CMHCKAa HUTHUPYEMOU JTUTEpaTypsbl U3 237
HAaNMEHOBAHUM, CONEpKUT 143 cTpaHULbI TEKCTA, S6 PUCYHKOB.

OCHOBHOE COIEPXAHHUE PABOTbI

Bo BBegeHnu 000CHOBaHA aKTyalIbHOCTh TEMBI THCCEPTAIMOHHOW paboTHI,
c(hOpMYTUPOBAHBI II€Th W 3aJa4l WCCIICAOBAHMS, TMPAKTUYECKAs 3HAYUMOCTbD,
Hay4YHass HOBH3HA, MEPEYNCIICHBl OCHOBHBIC TOJIOKEHUS, BEIHOCHMbBIC Ha 3aIlH-
Ty.

IlepBas riaBa comepXuT 0030p W aHAIU3 JTUTEPATYPHBIX NAHHBIX MO TEME
TIVICCEPTAIIHH.

PaccMoTpeHbl MEeXaHU3MBI pa3pyIICHUS U 3aJICYHMBAHUS TPEUIUH B MaTepHa-
JaxX, clejaH KpaTKui aHanu3 padoT MO 3apOoXkIACHHUIO, PACIPOCTPAHCHUIO U 3a-
JCYNBAHMIO Je(DEKTOB B KPUCTAUIMUYCCKUX MaTepHajIax.

Oco0oe BHUMaHUE yIeJICHO BOMPOCAM, CBSI3aHHBIM C BHEIITHUM BO3JICHCTBU-
€M PJICKTPOMArHUTHBIX IOJICH U MX BIMSHUEM Ha MEXaHHYECKHE XapaKTePHUCTH-
KA W pa3pylieHre MaTtepuanoB. PaccMOTpeHBI Tporiecchl 3aieunBanus nedex-
TOB B MCXaHHUYCCKHX, TCIIOBBIX M SJICKTPOMArHUTHBIX MOJISX.

B 3akmouenuun o030pa chopmyliupoBaHa 1ejib padoThl U MOCTABJICHBI 3a/a-
YU UCCIICAOBAHUA.

Bo BTOpOIi ri1aBe HcclieI0BANIOCh pa3pylIeHHE TPOBOJIHUKOB C JAedeKTaMu
U WX 3aJICYMBAHUE IEKTPUUECKUM TOKOM.

B kaudectBe 00BEKTa MCCIEAOBAHUS MCIOIB30BAIM MEJHbIC IUIACTUHBI IIIH-
puroit b=10 cM 1 Tommuuoit h=1 MM (0,= 2,5-10°ITa).

PaccmoTpeHsl MOHAEPOMOTOPHBIN U TEPMOMEXAHUYECKUM MEXAHU3MBI pas3-
pYIIEHUS] IPOBOJHUKOB C TOKOM, OCJIa0JICHHBIX OTBEpCTHEM C panuycoM R. B
KauecTBE KpUTEPHsS Mepexo/ia OT OJIHOTO MEXaHU3Ma K JPYyroMy B3sATa TemIepa-
Typa peKpUCTaAUIU3ALIUH.

Kputepuem paspylieHus CTEHOK OTBEPCTUS CUMTAIM JOCTHXKEHUE HAmpsi-
KEHUSAMHU OT MOHJEPOMOTOPHBIX YCHIIUN mpenena TeKyuecTu marepuana (or).
[Ipu 3TOM KpUTHUECKOE 3HAYECHHE TUIOTHOCTU TOKA OMPENENsin 1o hopmyIie:

(1).

Kpome Toro, Tok, o0Tekast OTBEpCTHE, HEPABHOMEPHO HArpeBAET €ro KpoM-
K (TEPMOMEXaHMYECKUU MEXaHWU3M pa3pylIeHUs)) U MOXKET MPUBECTU K X
aBjieHn0. Kputnyeckoe 3HaueHre MIIOTHOCTH TOKA B 3TOM CIIydae:

o, R
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rane T, - TeMuepatypa IaBjieHus, o - MPOBOJUMOCTb, P - INIOTHOCTh, C - Tel-

JIOEMKOCTBb, ¥, - KO3(PUIIMEHT TeMIiepaTypOrpOBOJHOCTH.
HalineHHple KpUTHYECKUE 3HAYEHUS INIOTHOCTU TOKA JJIsl MEAHOW IJIACTUHBI

COCTABHJIU I10 NOHJAEPOMOTOPHOMY MEXAHU3MY (Jip = 1,4:-10°A/M); a 1o Temo-
BOMY Me€XaHM3MYy (i, = 1,0 10" A/v).

Taxkum oOpaszom, paspyimieHrne MOHACPOMOTOPHBIMHU CHJIAMH HACTYIAET TIPH
MEHBIIUX TJIOTHOCTSX TOKA IO CPABHEHHIO C TEPMOMEXAaHUICCKUM Pa3pylIcHHU-
eM.

Jlanee mpeIoKeH MEXaHu3M pa3pyHICHHs! TIIOCKUX TTPOBOTHUKOB C TPEIITH-
HOM TOKOM,7HpOTeKaIOI_HI/IM BJIOJIb €€ Oeperos (puc. 1).

+Z

Puc. 1. DnexrpoMarHuTHasi cutyanys B Iula-
CTHHE C TPEIIMHON MPU 0OTEKAaHUH €€ TOKOM
i. A - paccTosiHMEe MEXTy Oeperamu TpeIIu-
Hbl, H - HampspkeHHOCTh MArHUTHOTO TIOJIS
TOKa, Fy - mnongepoMoTopHas cuia.

CoriacHO OCHOBHOMY MOJIOKEHUIO MEXAaHUKHU Pa3pyIIeHUsl TPElIMHA HAYU-
HaeT pacTu, korjaa kodphuureHT nuTeHcuBHOCTU HanpsikeHuit (Kc) gocturaer
KPUTHYECKOTO 3HAYEHHUs, KOTOPOE 3aBUCUT OT MPOTIKEHHOCTU IJIACTUYECKOU
oOJyiacTu mepej ee BEpUIMHON M mpejena Tekydectu marepuana. [lomaras, 4yTo
MPOTSIKEHHOCTh TUIACTUYECKON 00JacTu (@) cou3Mepuma ¢ pailycoM BEPIIUHBI
TPEUIUHBI
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N YUUTBIBAA PaBCHCTBO MCXaHUYCCKUX HaHpﬁDKCHI/Iﬁ OT MOHACPOMOTOPHBIX CHJI
npeaciy TCKy4cCTH, HaﬁI[CM S3HAYCHUC IIJIOTHOCTHU TOKA, IIPHU IPCBLIIMICHUHU KO-
TOPOUM HAYMHACTCS MEXaHUYECKOE Pa3pyIICHHUE:
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i€ Lo - MarHUTHAs TOCTOSTHHASI.
C apyroil CTOpOHBI, TpU OOTEKAaHUU TPEIIUHBI TOKOM BO3HUKAET MAarHUTHOE
MOJIE Ha «MOJYBUTKE» €€ BEPIIMHBI, KOTOPOE MOPOXKIAET MEXaHUYECKUE Ha-
npsiKeHust, 00ycinoBiIeHHbIe TUHY-3PdekToM. [Ipu 3TOM MIOTHOCTH TOKA, COOT-
BETCTBYIOIIAs HAYAIly pa3pylIeHUs, ONPEACIISIETCS U3 BhIPAKECHHUS:

. 2,22A |o
Jw =" 4).
hb \



OKCIIEpUMEHTAIBHO YCTAHOBJIEHO, YTO MMIYJBC TOKa JUINTEIBHOCTHIO
100 Mkc 1 mmotHOCTBI0 10°A/M° SIBNISETCS HAMMEHBIINM, MPUBOAIIMM K 3apO-
KIECHUIO TPEIIUHBI B YCThe Hazpesa. [Ipu aToM reomerpus Hagpesa He Hapylia-
etcs (puc. 2).

0,5 Mm

LR
Puc. 2. Tpemuna, 3apouBiIascs B yCTbe Puc. 3. OOmmii BUI TEpPMOMEXaHUYECKOTO
HaJpesa. pa3pyLICHNs BEPLUIUHBI TPELIUHBI.

[Ipy GOBLINX AIATEIBHOCTIX TOK YCIIEBAN HAIPEBATH JOKATBHYIO 00/1aCTh
710 TEMIIEpaTyp MIABICHUS, YTO MIPUBOIUIIO K U3MEHEHUIO T€OMETPUH BEPIIUHBI
Y BBITUJIABJICHUIO METAJIJIAa U3 9TOM 30HBI ¢ 00pa3oBaHUEM OTBepCTHUs (puc. 3).

[ImoTHOCTH TOKa, MPU KOTOPOM HACTYIAeT TEPMOMEXAHUYECKOE paspyliie-
HUE, paBHA:

. Kkp XL
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rae L - o0beMHas [UIOTHOCTb SHEPrHH, HeoOXOoauMas I mmaBnenus, (1 -
JUTMHA TPEIIUHBI.

[Ipu ToKe ¢ MEHbIIIEH MIOTHOCTHIO TEIJIOBAsk BOJIHA OmMepexaeT GpOHT pas-
pYLIEHUS U JJIs1 aKKYMYJIMPOBAaHUS SHEPruu, HEOOXOIMMOM Ha IUIaBJIEHHE, IO0-
TpeOyeTcst ONpeIeICHHOE BpeMs.

DKCIIEPUMEHTATBHO YCTAHOBIECHO, YTO TIPH MIOTHOCTH TOoKa 10 3-107 A/m’
BUJIMMOT'O pa3pyllIeHUs BEpUIMHBI TpeuluHbl HeT. OHaKo Ha AHe nedexTa mpu
GOJIbIIEM YBEIMUCHHH HAGITIONAeTCs CeTKa MHKPOTPEIINH IO BCeHl MOBEPXHO-
CTH, IPUYEM HMX KOJIMYECTBO BO3pACTaeT MO Mepe MPUONMKEHHS] K BEpILIHHE

Puc. 4. OGpa3oBaHue CETKH MHKPOTPEIIUH
Ha JTOHHOM MOBEPXHOCTHU Ae(eKTa.

BrimiaBieHHbI METAT OCa)XJaeTCsl Ha MOBEPXHOCTH BEEPOOOpPa3HO, UTO
00yCIJIOBJIEHO paclpeie/eHueM 3JIEKTPOANHAMUYECKUX YCUIIMM B aKTUBHOM 30-
He. KuHocweMka mpouecca paspyuieHus (puc. 5) mokasaia, 4To CKOPOCTh pas-
PYLIEHUS ITOCTOSTHHA.



Puc. 5. Kunorpamma npoiiecca TepMOMEXaHHUECKOTO pa3pyIIeHUs] METHOM TIACTUHBI C
TpeumHoi. CkopocTs creMku 1000 kaap/cex.

OTMeYeHOo, 4TO TEPMOMEXAHUYECKOMY Pa3pylIEHUIO TPEAIIECTBOBAIIO MTOH-
JIEPOMOTOPHOE, COMPOBOKIAOIIECECS 00Opa30BaHUEM MHUKPOTPEIIUHBI B BEPIIU-
HEe uMeronierocst Haapesa (puc. 5, kaap 1), mosTomy pocT paauyca BbIILIABIIsIE-
MOT'0 OTBEPCTHS SABJISIETCS TPOJOJKEHUEM YK€ HAUABIIETOCS pa3pylLICHHUS.

Takum 00pa3om, pa3pyllieHHE BEpIIUHBl TPEUIMHBI TMOJA ACHCTBUEM TOKa
MPOXOJHUT JIBE CTAJMH: MEXAaHUUYECKYIO U TEPMOMEXAHUYECKYHO, KOTOPBIE OIpe-
JENSAIOTCA JUIMTENBHOCTHIO TOKOBOTO BO3JEHCTBUSA U KOHTPOJIMPYIOTCSA pacmpe-
JieNieHueM Toka B miactuHe ¢ aedexrom. [losTomy, ecinm jJokaabHBIA HAarpeB B
neeKTHOM 30HE HE JaeT BUIMMBIX U3MEHEHUN B €€ TEOMETPUH, ITO €IIe HE 03-
HayaeT COXpaHeHue paboTOCMOCOOHOCTH TPOBOIHUKA C TOKOM.

VY CTaHOBJIEHO, YTO MpPHU OMNPEICICHHBIX HAIPAaBJIEHUSAX MO OTHOLICHUIO K
nepeKTy, TOK MO2KeT 3alle4HBATh TPELHHY (puc. 6).

Puc. 6. DnekTpomarHuTHas cUTyalusi U Me-
XaHU3M CXJIOTIBIBAHUS LEHTPAIBHOW TpPEeIH-
HBI B IIPOBOJIHUKE C TOKOM.

PaccmaTtpuBast 37€KTPOMAarHUTHYIO CUTYAIUIO BOKPYT LEHTPAJIBHON TPEILH-
HBI, U TOJIaras, 4YTo CXJIONbIBAHUE MPOUCXOAUT 3a MpeaenamMu YIpyrux aedop-
Malui, TOJy4YWJId PacuyeTHyro (Gopmyily Mg ONpeneieHus IJIOTHOCTU TOKa,
NOCTAaTOYHOM IS 3aJICUMBAHUS LHEHTPAIIBHOW TPEINHBI:

1=0,2:10° 7L 6),
J b (6)

rae £ - MoIysb yIpyrocTH MaTepuania.

" : 2

Puc. 7. CTpyKTypa 3aIe4eHHO TPEIIMHBl B MEM: a) IIOTHOCTh ToKa 4107 A/M?, -
TenbHOCTH mMIynbca 107%c; 6) mrotHocts Toka 4'107A/M°, mmuTenbHOCTH HMITyIbca 1 c.
CrpenkaMu OTMEUEHO PYyCIIO TPEIIUHBL.



DKCIEPUMEHTATBHO YCTAHOBJICHO, YTO MMITYJIbC TOKA C aMILIUTY0H 4-107
A/M® 1 umTenbHOCThI0 100 MKC CXJIONBIBAET LEHTPAIBHYIO TPEIIUHY YaCTUYHO
(puc. 7a).

JIukBuganus nop v mycTot Tpedyer, OUeBUIHO, HarpeBa OEeperoB TPEIIUHbI
U ISl TIOJIHOTO 3aJICUMBAHUS HEOOXOAMMO YBEJIHYHUTH JJIUTEIbHOCTh UMITYJIbCA
Toka (puc. 70).

OddexT cxaonbiBaHUS MOXKET HAOMIOAAThCA M HA KPaeBOUM TpelIuHE, €Clu
TOK 1O IUTACTHHE MPOMYCKATh BAOID €€ Oeperos (puc. 8).

&

Puc. 8. CxiionbiBaHue KpaeBOH TPELIMHBI B
IIPOBOJHUKE C TOKOM.

Meramnorpadguueckue ucciaeqoBaHus MOKa3alu, YTO CTPYKTypa oOpasua c
3aJIEYEHHOW TPEIMHON nMeeT 0oJiee MEJIKOE 3€pHO M0 CPAaBHEHHUIO C MaTpULEH.
B opuenTtanuu 3epeH HaOIOAaeTCsl TEKCTypa, 00YyCIOBIEHHAS IEWCTBUEM IOH-
JIE€POMOTOPHBIX CHJI, IPU 3TOM CIUIOIIHOCTh METajula B 30HE Ae(eKTa IMOJHO-
CThIO HE BOCCTAHOBJIEHA. Takoe SIBJIEHHE MOYKHO YCTPaHHUTh, €CIU IMPOILECC
CXJIOTIBIBAHUSI OCYLIECTBJISATh BO BHEIIIHEM MAarHUTHOM I10JI€, HAPABJIECHHUE KO-
TOPOI'0 COBIAJAET C MOJIEM TOKA U CIIOCOOCTBYET MPOLECCY 3aICUNBAHUS U KPU-
CTAJIM3ALMK METaJljIa B 00JaCTH BOCCTAHOBJIEHUS CIUTIOIIHOCTH.

B Tperbeii riiaBe paccMaTpUBAaeTCs pa3pyllIeHHE MPOBOJHHUKOB C TPEIIU-
HaMH U UX 3aJICUMBAHUE B MArHUTHOM I1OJI€.

[IpensiokeHbl MEXaHU3MBbI pa3pylIeHUs] IPOBOJHUKOB C TOKOM U TPELIUHOM,
HaXOJAUIUXCSl BO BHEIIIHEM MArHUTHOM I10JI€ ONIPEIEIIEHHOTO HAIPABJICHHUS.

Mexanuszm paspyuwienus npo8oOOHUKA ¢ MPEWUHOU 80 GHEUIHEM MASHUMHOM

noje, HANPasiIeHHvIM NONYMHO MoKy (puc. 9).
j z

4AA NEeBOBEPEXbA £200

TREUMHb
o Er Ev ANA NPOBOBEPEeXbA
TPEUMHB
Fx0 He

Puc. 9. DnexTpoMaruurHas cUTyalus B IUNIACTUHE C TPEIIMHON. H, — HaNpsyKEHHOCTh BHEILI-

HETO MArHUTHOTO MOJst; /, - JUIMHA TPEUMHBL; @ - paauyc npu Bepumne, E7 - pacnpenene-
HUE HAIPSHKEHHOCTH JIEKTPUYECKOTO OISl TOKA BJOJIb TPEILUHBI.

10



AHanu3 3MEKTPOMarHUTHOW CUTyallMd BOKPYT TPELIMHBI MMOKA3bIBAET, YTO
BO3HUKAET J1€(POPMHUPOBAHHOE COCTOSIHUE OKOJO €€ BEPIIHUHBI, MPUBOJIAIIEE K
CABUTY OJIHOM OeperoBoil MIOCKOCTH MO OTHOIIEHHIO K aApyroi. Mcnonb3oBanue
OMTapMOHMYECKOTO YPAaBHEHUS JIMHEHHON TE€OPUHU YNPYTOCTH MO3BOJIUIO HAUTH
MEXAHUYECKUE HAIPSIKEHUS B BEPIIMHE TPELIWHBI. 3HAUYEHUS HANPSHKEHUMN CO-
MOCTABJIEHBl C MPENEIOM TEKy4YeCTM Marepuana. B 3ToM cilydae mnpenenbHas
CKOpOCTh J1e(OpMUPOBaHUS CBsi3aHA C 0alaHCOM TUIOTHOCTU IMOTOKA AJIEKTPO-
MAarHUTHOW SHEPTUU U SHEPTUM pa3pylIeHUs. MeXaHNYeCKUe HANPSKEHUS TPU

5TOM PaBHBI:
_Er-Hp j Z/
T Ll B S 7),
It L )

Ille Oy - HaIPsOKEHWE OT MOHIEPOMOTOPHBIX CHII, V — CKOPOCTh Ae(hOpPMHPOBA-
HUSL.

Ananu3 ¢popmyisl (7) mokaszan, 4To NOHAEPOMOTOPHBIE CUJIBI HE MOTYT CO3-
JaTh HAMPSXKEHHOTO COCTOSIHUSL B BEPIIMHE TPEUIUMHBI, CHOCOOHOTO pa3pyIlIUTh
npoBoAHUK (puc. 10) npu 3agaHHbIX mapaMmeTpax. OAHAKO dKCIEpUMEHTAIbHBIC
MCCIIEIOBAHUSI TTOKA3aJIu, YTO 3apPOKICHUE TPEUIMHBI BCE ke HaOMoAaeTCs. ITO
TOBOPUT O TOM, YTO BMECTE C MOHIEPOMOTOPHBIMHU HAMPSKEHUSIMU JCHCTBYIOT
TEpPMUUYECKHUE, KOTOPbIE CHIDKAIOT MpeAea TEKYyYeCTH MaTepualia U YMEHbIIAOT
paboTy pa3pyIlieHUs.

G, Ila

1-105*

ol

el
508
jueas!

5
TS
5

Puc. 10. 3aBucUMOCTP MEXAHHYECKHUX Ha-
NPsHKEHUN OT BETWYMHBI BHEIIHETO MAarHUT-
HOT'O TOJI U JUTMHBI TPEIIUHBIL.

N

W,
N
B
X
s
0L

g:&
o
T
o
&

i
1‘:‘:
i

Hy, Am

Mexanuszm paspyuwienus npo8oOOHUKA ¢ MPEWUHOU 80 GHEUIHEM MASHUNMHOM
noje, HanpasIeHHbIM OpmMo20HaIbHO MoKy (puc. 11).
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En
ANA NEBOBEDEXLA AR NPOBOEEPEXLA
TPEUWMHE TEeuHHE

Ha Ha
fFx> Fx2

Puc. 11. DnekrpomarauTHas cCUTyalus B INIACTUHE C TPELIUHOM.
Pacnpenenenne sneKTprUUecKOro MOoTEHIHAala 1Mo OeperaM TpeHIMHbI Haiie-
HO C IMIOMOIIbIO YPABHCHHUA Jlannaca

2 2
VU=0 umu 12]+812]=O (3),
X oy
MPY CIICTYIONINX TPAHUYHBIX YCIOBUAX: 1) BHEUTHHE MOBEPXHOCTH U TPEIIMHA
SIBJISIFOTCS M30JIATOPaMH, T.€. 88_U =0 mpux=0ux=>b), 88_U =0 (mpuy=0ux=
X V

/ Ay
T ), 2 JKHUBOC CCUCHUC ITJIACTHUHBI >:t—; T <x<b ABIISICTCA 3KBUITIOTCHIIMAJIb-
’ 2

HOU MOBEPXHOCTHIO.

Hanoxxenne Ha akTUBU3UPYEMYIO TOKOM 30HY BHEIIHETO MAarHUTHOIO ITOJIA
MOy THO TOJIIO0 TOKA YCKOPSIET Ipouece paspyuieHus. llpu BcTpeyHo opueHTa-
UMM 3TUX TIOJIEU MpOoLECcC paspylwieHus 3ameisaerca. I[Ipu kommnencauuu moss
TOKa BHEUIHUM TIOJIEM — pa3pylLIeHUE Ipekpamaercs. lIpeBplenne BHEMHETO
MOJIA HAJ IOJIEM TOKAa MPUBOJMUT K 3aJ€YMBAHUIO TpelIUHBL [lpuuem, sTomy
MPOLECCY MPEANIECTBYET TEPMOMEXAHUYECKOE pa3pyllieHrne ee BepmuHbl. Orle-
HEHA CKOPOCTb 3AJICYMBAHMUSA:

-3
v, :%(HB—HZO)=6-IO’2M/C,
Aoc"L'y
rae (Hp-Hzo) — pa3HOCTh HANPS)KEHHOCTEW BHEUIHETO MArHUTHOIO IOJIS U Mar-
HUTHOTO MOJIsl TOKA B BepIIMHE JedeKTa.

JlenucTBue TMPEMIOKEHHBIX MEXAaHU3MOB MPOBEPEHO OSKCHEPUMEHTAIBHO.
[Ipu npoBeneHUM SKCIEPUMEHTOB MCIIOJIb30BAJIM IUIACTUHBI U3 APMKO-XKeje3a
pasmepoM 80x30x0,5 MM ¢ KpaeBbIM HAJIPE30M B BUJE Y3KOr0 KaHaja IIUPUHOU
A=0,2 MM 1 myiuHOM 15 MM.

KunoduneMupoBanue nporecca 3ajJ€4uBaHus MMOKa3aio, YTO HaOII0gaeTcs
HEOOJIBIIIOE PACXOXKCHUE M0 JJIMHE 3aJICUEHHOTO Y4YacTKa, MOJYyYeHHOrO JKC-
MEPUMEHTAIIBHO U HAWJIEHHOTO TEOPETUYECKH. DTO TOBOPUT O TOM, YTO HE BECh
pacIjiaB y4acTBYeT B BOCCTAHOBJICHHM CILUIOIIHOCTH. YacTh ero obpasyer Ha-
IUTBIBBI IO OeperaMm TpeliuHbl. B pe3yibTaTe MEXaHUYECKUX UCTBITAHUMN yCTa-
HOBJICHO, YTO 00Opa3Ilbl C 3aJICUCHHON TPEITMHONW MMEIOT OO0JIbIIee COMPOTUBIIC-
HUE pa3pyLICHUIO, YEM T€ K€ 00pa3iibl C TPEIIMHOW UCXOIHOM JTnHBI. Pazpado-
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TaHHas METOJHMKA MOKET OBbITh MPEJI0KEHA KaK METOJ MOBBIIIEHHUS POYHOCT-
HBIX XapaKTEPHUCTUK METAJIIOB ¢ AepexTamu (puc. 12).

P/Po
1.3
2 Puc. 12. 3aBUcHMOCTb CTENEHU YNPOUHEHUS
1/
1 -4 (P/Py) ot crenenu 3aneuuBanus (£ .., /1),
rd
= ate Py — paspymaromiast Harpy3ka asisi 00pa3ios ¢
L1 = pe e HCXOAHOM  JUIMHOM  TpPEIIMHBI, PaBHOU
e ) 15 MMm.

0901 02 03 04, |
ST T

YerBepTas rjaBa IMOCBALIEHA HMCCIEJOBAHUIO JIOKAJIBHBIX yYacCTKOB pas-
pPYLIEHHUS U 3aJI€YMBaHUs METOJIOM 3JIEKTPOHHO-OoNTHYECKoro Myapa. [Ipusene-
HBI HKCIIEPUMEHTAJIbHbIE PE3yJIbTaThl M AHATUTHYECKHE OICHKU HAIMPSIKEHHO-
CTH MarHUTHOTO TOJISl BOKPYT OTBEPCTHUSI U TPEIUHBI.

JIJIsl OLIEHKU T€OMETPUYECKUX MTapaMeTpPoB Je(PEKTOB METOJIOM AJIEKTPOHHO-
ONTHYECKOI0 Myapa BBOJIMIU KOA(P(UIMEHT UCKaXKEHHsI MyapoBOro n3olOpaxe-
nus K=P,/P, (rne P, - Konu4yecTBO 4epHBIX MUKCENIeH HAa UCKAXKEHHOM JIOKab-
HBIM TI0JIEM MyapoBOi KapTHHE; PO - KOJIMYeCTBO YepHBIX MUKCENIEH Ha Myapo-
BOM KapTuHEe 0e31e(eKTHOro oOpas3la) U UCHOJb30BAIA TAKXKE (PPAKTATBHYIO
pazMepHOCTh d, =InM(R)/InR (roge M(R) - Tonorpadguuecku M3MEHSIOMUNCS

IUIOCKMI MAaCCHB WJIM B JAHHOM CJy4yae KOJMYECTBO YEPHBIX MHUKCEJIEH Imocie
¢unpTpanu MyapoBoro u3zo0OpaxeHus; R - oOuiee koam4ecTBo MuKcenen), Ko-
TOpPbIE ONPEAEISUINCH TPU KOMIBIOTEPHON 00pabOoTKe MyapOBbIX H300pakKeHUI
(puc. 13).

DTO MO3BOJIMIIO OLEHUTh T€OMETPUUYECKUE MapaMeTpbl pa3pyLIECHUs U 3aje-
YUBaHUs /1€(PEKTOB B MPOBOJAHHMKAX KAK MO KOA()PUIMEHTY HCKaxeHus (puc.
14), Tak ¥ IO U3MEHEHUIO (PPAKTAIBHOW Pa3MEPHOCTH MyapOBOr0 N300paKEHUS
(puc. 15), koTOphIe CBsI3aHBI C U3MEHEHUEM KOHLEHTPALMK MAarHUTHOT'O MOJISI Ha
TUX JAedeKTax (Hampumep, Il TpeuHsI (9)):

Hy(x) =—"2 ),
1+ [zj
10a
rae Hz,— HanpsiKeHHOCTh MArHUTHOTO MOJISI BIOJb OCH Z, H,(x) — Mmakcumain-
HOCTHU MAarHuTHOTI'O ITIOJIA BOOJIb OCHU X

il
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Puc. 13. MyapoBsie y30pbl, COOTBETCTBYIOIIME MATHUTHOMY IOJIIO TUNIOCKOM IJIACTUHBI U
MIOCTOSIHHOM TOKe: a) 0e3edekTHas IIacTHHA, 0) INIACTUHA C LIEHTPAIBHBIM OTBEPCTHEM, B)
IUTACTHHA C KPAaeBOM TPEUIMHOM, I') TUNIACTHHA C 3JIEYCHHOM TPELIHHOM.

30 K 1,0
0,9
20
LL/“ 0,8
10 %/Il | ) N R .
’%’/"H/ ?./b 0,7 0.2 0,4 0.6 0.8
7 0. /b
0 0.2 0,4 0.6 0.8 T

Puc. 14. 3aBucumocts kodd¢uumenta K ot Puc. 15. 3aBucuMocth (pakTanbHOM pazMep-
MPOTSDKCHHOCTH TPCLIMHBI B IUIACTHHE C HE- HOCTH OT MPOTSIKEHHOCTH Ie(eKTa.
M3MEHHBIM TOKOM: /,— JUIMHA TPEIIMHBI; b -

mYpUHa IUlacTUHBL Panumyc npu BepmimHe
TPELIUHBI a=const.

AnNnpokcuManus 3KCHEPUMEHTAIBHBIX PE3yJIbTaTOB IMO3BOJSET HAWUTH
AHAIMTUYECKYIO 3aBUCUMOCTb JUIMHBI TPELIMHBI OT CTENEHNU UCKaXXEHUSI Myapo-
BbIX KapTuH (10) u reoMeTpuyeckue napameTpbl pacTylIuX U 3aJ€YeHHbIX Tpe-
IIMH M0 U3MEHEHUIO (ppakTaibHOM pazmepHocTH (11):

(., =3K’b’a (10),
0, =b(l-d,) (11).
Takum oOpazom, METOJT ANEKTPOHHO-ONTHYECKOTO Myapa MOXKET OBITh HC-
MOJIb30BAH JJI OLEHKHU Je(heKTHOCTU 00pa3lia.

OBIIUE BbIBOJbI 110 PABOTE

1. Iloka3aHo, YTO ANEKTPUUECKHUI TOK B MPOBOAHHMKE C NE()EKTOM B BHJE
OTBEPCTHUSA, KOHIIEHTPUPYSCh HAa €ro KpOMKax, pa3pyllaeT MPOBOAHUK IO IMOH-
JIEpOMOTOPHOMY WJIM TEPMOMEXAaHUYECKOMY MeXaHu3MaM. llepBblii MexaHU3M
CBSI3aH C JOCTH)KEHHUEM JJIEKTPOAMHAMUYECKUMH YCUIIUSAMH Mpeesa TEKy4eCTH
Martepuasia. Bropoit 00ycioBIIeH MOBBIILIEHUEM TEMIIEPATyphl B 001acTu nedex-
Ta. YCTaHOBJICHBI MapaMeTpbl TOKA (IIUTEILHOCTh U aMILIUTY]Ia), HEOOXOIu-
MBI ISl peau3allMi 3TUX MEXaHW3MOB. B KkauecTBe KpuTepusi CMEHbI Mexa-
HU3Ma pa3pylICHHs B3SITa TEMIIEpaTypa pEKPUCTATUIU3ALUY.
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2.  YcCTaHOBJEHO, YTO 3JIEKTPOMAarHUTHOE IOJIe, JOKAIM3YsICh MO Oeperam
TPEUIMHBI B MPOBOJHHUKE C TOKOM, (OPMUPYET OJAronpusTHBIC YCIOBHS s
paspylieHus WIH €€ 3aJIeYMBaHUsA, CO3JAacT PACKIMHMBAIOIIME WIM CXJIOIbI-
BaIOIIUE YCUIIUSI, 00YCIIOBJIECHHBIE BCTPEYHBIMU WJIM MTOMYTHBIMU TOKaMU BJO0JIb
OeperoB TpeluHbl. Pe3ynbTaThl SKCIEPUMEHTOB Ha MEJIHBIX IJIACTUHAX C II€H-
TPaJIbHOM M KpaeBOW TpEMIMHAMU-PA3PE3AMH IOATBEPKAAIOT MEXAHU3MBI,
IIPEJIOKEHHBIE PACYETHBIMU MOJEISIMU Pa3pyILICHHS U 3aJICYUBAHUS.

3. BmnepBble yCTaHOBJIEHO, YTO MPU ONPEAECICHHON B3aUMHOW OpHUEHTALIMHU
HaIIPABJICHUS JIEKTPUUYECKOr0 TOKA M BHEIIHErO MAarHUTHOTO IMOJIS POUCXOAUT
paspylieHre 1eQEeKTHOro NPOBOAHUKA C TOKOM 3a CUET Pa3BUTHS TPEIIMHBI MO-
[IEPEYHOr0 CIBUTd. AHAIUTUYECKH M DKCIEPUMEHTAIBHO HAWUAEHBI ITapaMeTphl
MarHuTHOrO TOJII U TOKA, HEOOXOJUMBIE ISl Hadaja pa3pyLIeHus Mo Mpeio-
KEHHOMY MeXaHn3My. Huskue 3HaueHus1 HanpspKEHUH paspyLleHHs B 9TOM CIIy-
yae 00yCJIOBJIEHbI HArPEBOM MaTeprasa B BEPUINHE TPELIUHBI.

4. lloka3aHO, 4YTO BHEIIHEE MAarHUTHOE I10JIE, HANPABIECHHOE BCTPEYHO Mar-
HUTHOMY IIOJII0 TOKa B BEpPIIMHE TPELIMHBI, CIIOCOOCTBYET €€ 3aJICUMBAHMIO.
IIpennoxeH MexaHn3M 3aJ€YMBaHU, 3aKIIIOYAIOIIMNCSI B BOSHUKHOBEHUN JJICK-
TPOAMHAMUYECKUX YCHIMM OT B3aUMOJCHCTBUS BHEIIHENO MAarHUTHOTO MOJIS U
TOKa B MPOBOJIHUKE, HAMPABJIEHHBIX B IMOJIOCTh TPEUIMHBI U JIBUKYIIUX PACILIAB
Meraia. HaliieHbl 1 SKCIEpUMEHTAIBbHO MOATBEPKIAEHBI 3HAYECHHUSI MAarHUTHO-
ro MoJisl U TOKa, HEOOXOJUMBIE JIJI1 BOCCTAHOBJIEHUS CIUIOIIHOCTH MaTepuasoB
10 YKa3aHHOMY MEXAHU3MY.

5. Meramnorpaduueckue UcciaeqoBaHus MOKa3ald CTPYKTYPHYIO OJHOPOJ-
HOCTb YaCTHYHO BOCCTAHOBJIEHHOM CIUIOIIHOCTH METAJIA HA MECTE TPELIUHBI, a
MEXaHWUYECKUE MCTBITAHUSA METAJUINYECKUX IUIACTHH C 3AJICUEHHON TPEIMHON —
yBeIIMYEHHE NMPOYHOCTH 10 30% 110 CpaBHEHUIO C HCXOIHOM.

6. YCTaHOBJEHO, YTO CTEMEHb MCKAXEHUS MyapOBbIX KapTUH (00yCIOBJIECH-
Hasl U3MEHSIOIENCS KOHIEHTPAalue MarHUTHOTO MOJISl Ha 3TUX AePeKTax) U ux
(dpakraiabHas pa3MEPHOCTb MOTYT CIY>KHTh MEPON OLEHKH JA€(PEKTHOCTH CTPYK-
Typbl U TEOMETPUYECKUX PA3MEPOB 3aJICUEHHBIX YYaCTKOB TPELIUH.

OCHOBHBIE TYBJIMKAIIUA 110 TEME TUCCEPTAIIUN

1. JlanoBas, A.B. Pa3pymienue ne@eKkTHBIX MPOBOJHUKOB C TOKOM B Mar-
HutHoM mosie / A.B. Jlanosasi, B.M. MBanos, A.A. Jlozenkos, T.H. ITnyxxuuko-
Ba // U3Bectus PAH. Cep. ®usnueckas. —2008. — T.72, Ne9. — C. 1341-1343.

2. JlanoBas, A.B. O KOHLIEHTpallUU HEPTUU HA OTBEPCTHU B IIJIOCKOM IPO-
BojiHUKE ¢ TokoM / A.B. Jlanosas, H.II. [Tyukos, I'.A. Bapsimes // Bectn. Tam6.
roc. yH-T. Cep. EcrecTBenHble U TexHH4eckue Hayku. - Tam6os, 2000. - T.S5,
BbIN. 2-3. - C. 328-330.

3. IlmyxuwukoBa, T.H. HMccnemoBanue MarHUTHOTO MOJiE OJHOBHUTKOBOTO
MPOBOJHUKA IO 3JIEKTPOHHO-ONTUYECKUM MyapoBbiM Kaptunam / T.H. Ilmyx-
HukoBa, J[.H. Jlumonos, B.M. UBanos, A.B. Jlanoas // Bectn. Tam0. roc. yH-
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ta. Cep. EcrecTBeHHbBIC U TEXHUUECKHE HAyKu. - TamOo0B, 2005. - T. 10, Bbim. 3.-
C. 233-235.

4. Ilnyxnukoa, T.H. Kputepun nanuuusi 1eeKToB B MIOCKUX MPOBOJIHU-
KaX MO 3JEKTPOHHO-ONTHYEeCKUM MyapoBbiM y3opam / T.H. Ilnyxxuuxosa, JI.H.
Jlumonos, B.M. UBanos, A.B. Jlanosas // Bectn. Tam0. roc. yu-ta. Cep. Ecre-
CTBEHHEE U TeXHHUYECKHe Hayku. - Tam6oB, 2005. - T. 10. Bein. 3.- C. 229-232.

5. HBanos, B.M. Mexanu3Mbl pa3pylIeHUs] IPOBOJHUKOB C TPELUIUHOMN
ajeKTpoMarHuTHeIM 1ojieM / B.M. MBanos, A.B. JlanoBas, A.A. Jlozenkos, T.H
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