17 SNEKTPON3ONAUNOHHbIE MATEPUATbI

DNEeKTPOU3O0AALMOHHbIE MATepuanbl OKPYXKAKT U OTAENAT Apyr OT
Apyra TOKOBeAyLME YacTU EKTPUYECKUX YCTPOMCTB, SEMEHTbI CXEMbI UK
KOHCTPYKLUMW,  Haxodslwmeca  nod  PasAUYHbIMU  3NEKTPUYECKUMMU
noteHumManamum. Msonauma obKNagoK KOHAEHCATOPOB MO3BOJIAET Noay4yaTb
Tpebyemble 3HaUeHMA 31eKTPUYECKON EMKOCTM.

Ons vM30naUMKM NPUMEHAIOT rasbl, XUAKOCTM M TBEpAble BewecTtsa. Mo
XMMUYECKOMY COCTaBY 3/1€KTPOM30NALMOHHbIE MaTepMasbl NOAPA3AENAOT Ha:
OpraHW4YecKMe, 31eMEeHTOOPraHMYecKMe W HeopraHuMyeckue. TBépaple
maTepuanbl KnaccudUUMpPyoT Ha OCHOBE OCOBEHHOCTEN WX CTPOeHus. ITo
noMMepPbl M 31acToMepbl (KayyyKu), BOJIOKHA (MPOMWUTaHHbIE), Nakn W
KOMNayHAbl, CTEKNa, KPUCTaAAbl M NAEHKM, a TaKXKe KOMNo3uuuu
[OMV3NEKTPUKOB BOJIOKHUCTOTO M KPUCTAN/IMYECKOTO CTPOEHMA C aMopdHbIM
CBA3YHOLLUM.

Mog A4elcTBMEM 3NEKTPUMUECKOrO MOAA  AMINEeKTPUK Nonspusyetcs,
Kpome TOro, 4epe3 Hero npoTekaeT Hebo/blION TOK CKBO3HOWM
nposogumoctu. OT 3TOro TOKa, HO B OCHOBHOM OT MOTEPb 3HEpPruu npwm
3amef/IeHHbIX BWAax MOAAPU3aLUN, ONINEKTPUK HarpeBaeTcsi, YTo MOoXKeT
npueectn K npobot. Mpoboii BO3MOXKEH TaKKe B pe3ysbTaTe yaapHou
UOHU3ALLUN U SNTEKTPOXMMUNYECKOIo CTapeHunA.

ConpoTuBeHNe U30NALMM U 3/1IEKTPONPOBOAHOCTb AN3/IEKTPUKOB

B AOuMaNeKTpuKe pasnnvyaloT TOKM CKBO3HOM NPOBOAMMOCTM M TOKM
CMellleHUA CBA3aHHbIX 3apAaoB (Npy 3ameaneHHbIX BUAAX NOAApPU3aLMUN UX
HasblBalOT TOKamun abcopbuum, oT naT. absorbeo — nornowato). Cymma TOKOB
CKBO3HOM NPOBOAUMOCTU M abcopbLmMM Ha3biBaeTCA TOKOM YTEUKM.

ConpomueneHue uzonayuu R;soonpeaenserca 3akoHom Oma:

R/so = UVBM/ ICKB:

roe Riso — conpoTtusnenune nsonaumum, Om;

Uysm — NOCTOAHHOE HanpsKeHne nsmepenHus, B;

lcke — CKBO3HOM TOK yTeYKM, A.

IneKmponpo8oOHOCMb OU3AEKMPUKA XapPaKTEPU3YEeTCs TONbKO TOKOM
CKBO3HOWM NPOBOAMMOCTU. 1A UCKAOYeHUA TOKOB abcopbunn eé namepstor
NPy NOCTOSSHHOM HanpsiXeHuu 4Yepe3 1 MUHYTY Mocie ero nogayu (3a aTo
Bpems TOKM abcopbLmm cnaaatoT NPakTUYECKU 0 HyAA).



JNEeKTPOoNpPoOBOAHOCTb AMI/MEKTPUKOB BO3pacTaeT MNpU Harpeese MU
NOBbILWEHMUW BNAXKHOCTU. Y TBEPAbIX MATEPUanNoB Pas3INYaloT 06bEMHYIO M
NOBEPXHOCTHYIO 3/1EKTPONPOBOAHOCTb. 1A YMCNEHHOM OLEHKN KayecTBa
M30NALUMOHHBIX MaTepuasioB MOMHO WCMNO/b30BaTb 3HayYeHWUs ero
YyAEeNbHOW 3/1eKTPUYECKOl NPoBOANMOCTM — 06BEMHOM Ty, CM/M (CMMeEHC,
OEeNEHHbI Ha MeTp), U MOBEPXHOCTHOM s, CM.

Ha npakTMke 4alwe wWcnonb3ytloT obpaTHble Be/NYUHbI — YAesbHble
06BEMHOE py M NOBEPXHOCTHOE Ps 3/IEKTPUYECKUE COMPOTUBEHUA.

Y0enoHoe o06vémHOe anekmpuyeckoe conpomusesaeHue py Om-m (om,
YMHOEHHbI Ha MEeTP), YUCIEHHO PaBHO COMPOTMBIEHUIO Kyba ¢ pebpom B 1 m,
MbIC/IEHHO BblAENEHHOro U3 MUCCNedyemMoro matepuana, ecim TOK NpPoxoauT
OT O4HOW rPaHM 3TOro Kyba K NPOTUBOMOOXKHON.

Y 371eKMpoU30AAYUOHHbIX MaTeEPUNAN0B py > 108 Om-M, OHU NpaKTUYECKMU
He NPoBOAAT 3NEKTPUUECKUI TOK.

YO0enoHoe nosepxHOCMHOe 3nekmpuveckoe cornpomusneHue ps, Om,
YMCNEHHO PABHO COMPOTUB/IEHMIO KBaApaTa /obbiX pPa3sMepoB, MbIC/IEHHO
BblAEe/NEeHHOro Ha NOBEPXHOCTU MaTepuana, eciiv TOK NpoxoauT OT OAHOW
CTOPOHbI 3TOrO KBaZpaTa K NPOTUBOMNONONKHOMN.

Monapusauma ANINEKTPUKOB U AUINIEKTPUYECKME NnoTepu

Monapusaunelrt BelLecTBa HA3bIBAOT CMELLEHWEe CBA3aHHbIX 3apAaos.
CnocobHOCTb  AM3NMEeKTPUKA NONAPUM30BATLCA B 3NEKTPUYECKOM nose
XapakTepusyetca 3HaYyeHnem omHocumesnbHol duanekmpuyeckoli
npoHuyaemocmu €

e=C/ Co,

roe C — EMKOCTb KOHZEHCcaTopa, 3aN0/IHEHHOTO AN3NEKTPUKOM;
Co— EMKOCTb KOHAEHCcaTopa TOro e pa3mepa B BaKyyme.
Cxema  3amMmelleHUs  OUMINEKTPUKA  C 7 'R
notepsmM npepcraBndaeTr coboi uaeanbHbIN
KOHAEHCATop C TOKOM MoAApMU3aLmMm  pPaBHbIM
U-wC (HanpsaxeHne U, yMHOXeHHOe Ha
€MKOCTHYI0 npoBogmMmocTb wWC, Ha BEKTOPHOM
auarpamme onepexkaeTt no ¢dase HanpsxeHue
Ha 90°). MMapannenbHo emy NOAKAIOYEH
pesuctop c Tokom notepb U / R (HanpsxeHue
U, penéHHoe Ha conpotuBneHve R, no d¢ase
coBnagaet c HanpaxeHnem). Cymma | TOKOB nonspusaumm M noTtepb
onepexaet no ¢ase HanpsxeHue U Ha yron ¢ 6amskmii k 90°. Yron 9§,
gononHaowmin yron ¢ ao 90° HasbiBaeTca yesoM rnomepe. TaHreHc yrna

®



notepb tgd ABNAETCA BAXKHEWLIEN XapaKTepuCTUKOW AnanekTpuka. OH
MOKa3blBaeT, Kakas 4acTb OT 3Hepruu, 3arnacaemoi B AMINEKTPUKE NpU ero
nonspusaummn, TepseTtca (pacxodyetca Ha ero Harpes). HarpeB MoxeT
NPVBECTU K TEMJIOBOMY PaspyLUeHnto — Npoboto AN3NeKTpuKa.

Mpo6oii nzonauUM n aneKTpUYecKaa NPOUYHOCTb ANINEKTPUKA

Haxoasicb B aNeKTpUYECKOM NoJie, AU3/IEKTPUK MOKET NoTepaTb CBOMCTBA
W30/IALUMOHHOIO MaTepuana, ecan HanpsKEHHOCTb NOAA NPEBbLICUT HEKOTOpOE
KpUTUUYECKOoe 3HayeHue. ABneHue obpasoBaHMA NPOBOAALLEro KaHana noj
OEeNCTBMEM 3/1EKTPUYECKOrO MOASA HasbiBaloT npoboem. Ecnu npousowén
npoboii rasoBol Msonaunm, To 61arogaps BbICOKOW MOABUMKHOCTM MOEKY
NPOBUTLINA YYaCTOK MOCAe CHATUA HanpsaXKeHMA BOCCTaHaBAMBaeTca. HMuakuni
OV3NEKTPUK TaKKe MOMKET BOCCTAHOBUTb CBOW M30JIALMOHHbIE CBOMCTBA, HO
YaCTMYHO, TaK KaK 3arpsisHAeTcAa M3-3a pacnaga 4Yactu monekyn. Npobol
TBEPAbIX AMU3IEKTPUKOB NPUBOAUT K HEOBPAaTUMOMY PaspyLUEHWUIO U30AALMUN.

3HayeHWe HanpAXKeHus, NPUBOAALEro K Npobot M30aALMM, HA3bIBAOT
npobusHeim HanpaxeHuem Upp. 3HayeHMe NpPoOOMBHOrO HanpAXKeHus
3aBMCUT OT TOALMHbI AnMdnekTpuKa h n dbopmbl nsonaumoHHon aetann, a
TaKXe KOHOMrypauuMmM 31EeKTPOAOB M MAPamMeTpPoB  MPUIONKEHHOTO
HaNpAXeHns — MNOAAPHOCTWU, 4YacToTbl, amnauTyabl. [lo3TOMy OHO
XapaKTepusyeT He CTO/bKO CBOWMCTBA MaTepuana, CKOJIbKO CMocobHOCTb
KOHKPETHOIo  M30/IALMOHHOIO  U34eAMA  MNPOTMBOCTOATb  BO3AEMUCTBUIO
KOHKPETHOTO 3/1IeKTPUYECKOrO NOAS.

XapaKTepUCTUKON CaMMX MaTepuanos, yaobHON ANnA WX CpaBHEHUsA,
ABNAETCA  3/1eKTpUYeckaa MNpPOYHOCTb. IsaeKmpuveckoli  MPOYHOCMbIO
Ha3bIBalOT  HaMpPAMEHHOCTb  Enp,  COOTBETCTBYIOLYHD  NPOBGMBHOMY
HanpaxeHnto Upp B 00HOPOOHOM 3NEKTPUUYECKOM Noe.

dneKTpuyeckan NPoYHOCTb Enp M3MEpPAETCA B BONbTaX, A€NEHHbIX HA METP

Enp=Upp / h,

roe Upp — npobuBHoe Hanps»keHue, B;
h — paccroaHne mexay anektpogamu, m.
Ha npakTuKe MCnob3yioT eAnHULY U3mepeHusa KB / mm = MB / m.

B 3aBMcMMOCTM OT MexaHM3Ma MpPOTEeKaHWsA, NPobOM AMINEKTPUKOB
MOET ObITb  UCKAIOYUTENBHO  3/IEKTPUYECKUM,  3/IEKTPOTEMIOBbBIM U
3N1EKTPOXUMUYECKUM.

Mpu 3nekmpuyeckom npoboe KaHan BbICOKOW NPOBOAMMOCTU BO3HWMKAET
33 CYET yZapHOM M GOTOHHOM WMOHM3aumMKu. M3 NepBOHaAYaIbHO HEMHOIMX



cBOBOOAHbIX 3/1EKTPOHOB, 06PA30BaABLUMXCA NPU MNOMOWEHHMMN KBAHTA CBETA
AW PagMOaKTUBHOIO U3/IyYEHMA U PA3TOHAEMbIX 3/IEKTPUYECKUM MOJEM, B
pesysibTaTe UX CTOJIKHOBEHMA C aTOMaMM BellecTBa obpasyeTca faBuHa.

Anekmpomensnosol npoboli NPOUCXOANT 3a CHET pas3orpeBa AMN3IEKTPUKA
nog, AeWCTBUEM NPUNOKEHHOIO HaNPAXKEHUSA BCAEACTBUE ANINEKTPUYECKUX
notepb. Mpu HEM NpobUBHOE HaNpAXKEHWE 3aBUCUT OT YC/IOBUIA OXNaXKAEHMA
N30/15LMN, B TOM YNC/IE MU OT TEMMEPATYPbI OKPYKatoLwen cpeasbl.

OpHako, valwe BCero, MPUYMHOM BbIXOAA M30MAUMM M3 CTPOA ABAAETCS
anekmpoxumu4eckuli npoboli, npoucxoaAwWmnin B pesyabtate eé cTapeHusa —
NMOCTEMNEHHOIO HEobpaTUMOro yXyAleHWs CBOMCTB M3-3a  Pas/INYHbIX
XMMUNYECKUX PEaKLMIN, BbI3BAHHbIX BO3AEMNCTBMEM BbICOKOTO HanpAKeHus.

OcobeHHO oOnacHbl YacTU4YHble pPaspagbl, BO3HMKalOWMe B MecTax
KOHLUEHTPaUUM HanpsKEHHOCTU 3/IEKTPUUYECKOro MoJiA, COBMafatowmx C
Pa3NMYHOro poaa HEPOBHOCTAMM NOBEPXHOCTEN METa/IIMYECKUX NPEeaMETOB.
Mpn YacTUUHbIX pa3pAagax o06pas3yloTCA aKTUMBHbIE rasbl, paspyluakoline
usonaumo. Moa AencTBMEM 3TUX ra3oB, 0COBEHHO 0O30Ha, B MPUCYTCTBUE
BOAbl B TBEPAON W30/1ALUMU Pa3BMBAIOTCA B00AHblIe O0eHOpumsbl (800HbIE
mpuuHeau), npopacTaloline Braybb matepuana M3oaAUUM NOAOHBHO KOPHAM
[EepPEeBbEB, YTO YMEHbLUAET €ro TO/IWMHY U CO BPEMEHEM NPUBOAUT K Npoboto.

MCKyCcCTBO MOHTaXKHMKa BbICOKOBO/IbTHOrO obopyaoBaHuAa — crnaguTb
HEOO4HOPOAHOCTM 3/IEKTPUYECKOro MNoAsA, 4YTOBbl He 6bI1I0 YaCTUYHbIX
pa3pAnoB. ITO AOCTUraeTcAa ONUIMBAHUEM Pa3/IMYHbIX BbICTYMNOB, a TaKKe 3a
CYET  HaHeCeHMs  Ha  MNOBEPXHOCTb  META/I/IMYECKUX  NpeaMeToB
NoaynpoBOAALLMX NOKPLITUN UAU ANINEKTPUYECKMX NNEHOK C NOBbILWEHHON
OM3NEKTPUYECKOM NPOHULLAaEMOCTbIHO.



