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O 3ABHCHMOCTU NPOUHOCTH OT 3KCHO3HULUUH
H CKOPOCTHU FA3PYHUIEHHUSA OT NPOYHOCTH TEJIA

A. A. BOPOLLEB

BeenexHue

[TpeacraBicHde O IPOYHOCTH M YCTOHYHBOCTH TBEPABIX TeJa OOBIYHO
CBSI3AHO C TOHATHEM KAaTaCTPOPHUECKOro npouecca paspylieHds, HAcTy-
NAIOUIErO MPH JIOCTHXKEHHH pa3pyllaioluM (akTopoOM HEKOTOPOH KPHTH-
YeCKOH BEAHUYKHHL.

[MpesncraBieHue 0 KatacTpOPUUECKOM XapaKTepe pa3pylieHus OCHOBAHO
Ha Habawnenuil, uto odpasell, HAXOAAMMICA NOA BO3/AEHCTBHEM HArDY3KH
HUXKE IIPEACAbHOM, AJHTeNLHOe Bpemst He paspymaertcd. [Ipy BU3yaabHOM
HAOMIOAEHUH KaueTcsl, YTO TPH JOCTHXKEHUH HJAH [IPEBbHILIEHHH HaTPYy3KH
BLIIIE TNpPe/eAnHOl, 00pasel cpa3y paspyuwaercd, Taxum oOpa3soM, BOSHUKJH
TeXHHUYECKHEe XapaKTePHCTHKH TeJa: NPOYHOCTL HA PAa3phB, 3JeKTpHUeCKas
MPOUYHOCTh, TEMIEpPaTypa MIABACHHA, HPAKTHYECKH HEOOXOAHWMbIE U YAOB-
JeTBOPHUTENBHO ONUCHIBAIONINE IIOBEAEHHE MATEPHANA NTPH COOTBETCTBYIOLIEH
Harpyske,

Hab6aionaerca anagordss 3aKoHOMEPHOCTEH, OMUCBHIBAIOUWIMX MexaHuue-
CKOe, TeMIIepaTypHOe H 3JCKTPHUECKOE pa3pylle€HHe TBepPJbIX TeJ.

Bpems paspyiexusi 06pasia npu pacTsKeHHH (JOJATOBEUHOCTh) {pasp Pa-
CTeT 3KCHOHCHIHAABLHO HJAH 0o/ee ObICTPO € YMEHbUICHHEM BEAHWYHHBL HA-
IpsAKeHUA M MOHMMeHHeM TeMmmepaTypol. Takas e 3aBHCHMOCTH BPEMEHH
npodosi OT nepeHanpsikenust HaOJl0Jaercs INPH  3JAEKTPHUUECKOM 1poboe
TBePAbLIX JH3/ACKTPHKOB.

[pu saextpuueckoil Gopme npobos 3aeKTpHYeCcKast MPOYHOCTbL PacTeT
C TMOBLIIIEHHEM TeMIepaTypsl TBepAOro JAH3JEKTPHKA. lIpH 3KCmO3unuax
meHblie 10~* cex. MexaHuueckas MPOYHOCTb HA PA3PLIB TAKME pacTeT C I0-
BHIIICHHEM TeMmmepartypbl. B obaactd OOMbHIMX 3KCIO3UUMEA M BHCOKHX
TeMOepaTyp HPOUYHOCTh HA PA3PHIB H NPOYNOCTL AHIJIEKTPHKOB NPH 3/€K-
TPOTEIIOBOM HpoGoe MOHHKAKICA, C IMOBLIIEHHEM TeMIEepaTyphl.

[TpsiMble, MPEACTABATIONIHE 3aBHCHUMOCTh In fpasp == f(9) Tpu pasHbIX
tTemueparypax [ aas o0pasmoB M3 JI@HHOIO BeUIeCTBa, WM INPIMBbIE
In fpusp = f(7T~"), mocTpoenHsie JJad Da3ibiX HalPsKEHHH J, IlepeceraloTcd
B OJIHOH TOUKE.

3aBUCHMOCTD In Zpasp = f(B), rae B-—BesnuuHa nepeHanpsKeHus Ipu
aJeKTPHYECKOM [po00e, CHATHIE [IPH PA3HLIX TEMIIEPATypaX, NepeceKanTed
TaKxKe NPUOAM3UTEABHO B OAHON Todke. C/eNoBaTeNbHO, AL AAHHOTO Ma-
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TEPHANA HMEeTCs TaKas BeJHYHHA fpap U OTBEUAOLLEE €l MEeXaHUYeCKoe
HalIpsKEHHE 6, WJAM 3JEKTPHYECKOe HepeHanpsukenHe B, KoTOpLIe He 3a-
BHCAT OF TeMmieparypbl. [1POYHOCTH TeJa NPH 3TOM OKA3LIBACTCH HE3aBU-
camel orf 3xcno3uuuu. [lpy npoboe KpPHCTAAMOB II€JOYHO-TAJOHIHHIX
coJieil MPOYHOCTbL HE 3aBHCHT OT COCTaBa KPHCTanAla B 004CTH JJIUTENBHO-
ctu 1079 cek. Tlpu skcnosunnu 107% cex. IPOUHOCTH HE 38BUCHT OT TEM-
nepatyps [1].

B cayuae TemnepatypHOTO pa3pylIeHHs (KCIApenHus) TeJa HalJa0aaeTcs
SKCTMOHEHIHAAbHOE BO3pACTAHUE BPEMEHH HCIAPeHUA C NOHHKEHHEM TeM-
neparypsl TeJa.

Caea0BaTeIbHO, MPH MEXAaHUUECKOM, 9JACKTPHUCCKOM H TeMIIepaTy PHOM
pa3pylIeHHH TBEPAOTO Tead BpeMs PaspylleHHs PAcTeT C IOHHMKEHHEM Be-
JUYHHBl pa3pyiualomero Gaxkropa, T. €. HalPsKeHHs, HATPSIMKEHHOCTH 3JIeK-
TPHUYECKOrO 101 MJAH TEMIlePATy Pbl,

Mexanuueckas IIPOYHOCTb TOHKHX HHTefl pacTeT C yMedblIeHHeM II0-
WAAH HOMEPeYHOro CeYyeHMsd HUTH, ICKTPUYECKAsd NPOUHOCTL K BpeMs
npo0ost TOHKHX CJ0SB AHMIIEKTPHKOB PacTyT € YMEHBIIEHHEM TOJIHHBL
npoOHBAEMOro €05, BpeMms A0 paspsiBa TOHKHX HUTEH He H3YUEHO.

Q1uHaKOBHIEl X0/ 3aBUCHMOCTH [POYHOCTH OT TEMNepaTypul U JTHTEIb-
HOCTH HArpy3KH IIpH MeXaHHIECKOM, 3/CKTPHUECKOM M TeMIepaTypPHOM
paspyiienusXx TBEPAbLIX TeJa MO3BOJSIOT B M3BECTHHIX MpejesaX MOAENHPO-
BaThb Kaxof-au0Go M3 MepevucaeHHbX CIoco00B pPaspylleHdd C MOMOILBIO
IPYToro.

JlBa BO3MOKHBIX €10co0a M@XaHHUECKOIrO paspyuWIeHUs TBEPAHX Tel
,KAaTacTpouueckut 1 ¢ TOATOTOBHTENbHBIMH MPOLECCAMH H HECKOJAbKO
BO3MOXKHBIX CI0COO0B Npo6osi, B JUTEPATYpe IIPOTHBONOCTABASIOTCS JAPYT
JPYTY B B3aMMHO HCKAIOHAIOTCHA. MHe e Kaxercsi, 4TO B 3aBUCHMOCTH
OT YyCJIOBUfL paspylIeHusl, BO3MOXHO OCYILECTBUTL PA3PYIIEHHE UAl OJHHM
coco0OM, uaH ApyruM, B CBf3u ¢ 3THM HHTePeCHO pacCMOTPeTb 3daKOHH
paspylenust TBepAOro Teja NpU YCJAOBHH HJAH KATACTPOPUUECKOTO PA3pPY-
HIeHUs, HIH B PE3yJa>TaTe MOArOTOBHTEALHHIX HPOLECCOB.

[lpakTHueckn umeeTcs OOJAbWE BO3MOKHOCTEH Jyuule peryaupoBaTh
NpOLECC 2/MEKIPHYECKOrO Ppas3pylIeHus TBePAOro Teda Npu ero mnpodoe.
BoaMomHble (usiueckue NpoLecch npu npotoe Takxke paspaboraHb gocra-
TOYHO JeTaapHO. MHOrouucjacHHee GU3HTCCKHE TEOPUH 3JIEKTPHYECKOTO
npo6os pasgesisioTCs Ha JBe I'DYIIB: OJHH TCOPHH ONHCHLIBAIOT Npofoit xak
KaracTporuyecKoe sIRJACHUE, HACTYNAIOLIee HIPH JOCTHKEHUH B AHIEKTPHKE
HANPAKEHHOCTH 1015, PABHOH €ro 3JeKTPHYeCKOH NMpouHOCTH E,, Jpyrue
TEOPUH HCXOIAT H3 MDPENOJNO0NKEHNs, YTO NPH AOCTHXEeHHH £, B Andjek-
TPHKE PA3BHBAIOTCH IPOLECCH, HALIPHMEP, HOHH3ANHA ¥APOM, NPUBOAAIIME
K ero paspylueHHIO.

Karacrpoduueckoe paspylLi€HHe BO3MOXKHO TOJBKO MpH KpaTKOBpe-
MEHHOH Harpyske, NJHTENbHOCTb KOTOPOH AOMKHA ObITh MEHLINE IPOJOJ-
KHTEALHOCTH 3JeMEeHTaPHEIX aKTOB, MOATOTORASIONIMX pa3pylleHue, T. €.
B npejeJe MeHblle JIHTeJIbHOCTH IIPOLECCOB B BO3OYXK/IEHHBIX MOJIEKY/aX.
B apyrom cayuae, pa3pylI€HUI0 HPELUIECTBYIOT NOACOTOBUTE/bHbIE [DO-
flecChl, HanpHMep: [pPH MEeXaHHUYeCKOM pa3pylueHuu (andoysnonsnie, Ju-
CJOKAIMOHHbIC), HJAH APYTHE MpollecChl (I0A3Y4eCTb), 4 NpH 3JICKTPHILCKOM
npo6oe-—HOHH3AUUWHOHHbIE TOATOTOBHTEALHBLIE NPOUECCH.

PaccmMoTpuM Ha npuMepe HOHHHX Kpucramios [l1, 2, 3] BupaseHnda
JJA NPOUYHOCTH, MOJyYalomUecs IpPU €€ BBIYHCICHHH B KAMXKAOM PaccMo-
TPEHHOM C/1yuYae paspylleHHs.
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BeluucaeHne TeOPETHUECKOH MPOYHOCTH TBEPJbIX Tea MPH MX
MeXaHHYECKOM HMJH 3JEKTPHYECKOM pa3pyuleHHH

Cnia B3aUMOJEHCTBHS MEXAY ABYMsI MOHAMH U3MEHSETCs [0 U3BeCTHON
KPHBOH, mpejcrasiena uHa puc. 1, Pacuer TeopeTHuecKoil NPOUHOCTH MOKHO
IIPOBECTH NIPH PasAMYHbLIX OPHONMMKEHHBIX BBIPAKEHHAX I 3TOH KPHUBOILL.
KpHBas Ha MHTEpeCYIOLEeM HAC YYacTKe, BKAKUAIOEeM MAKCHMAALHYIO CHAY
NPUTSKEHNA Fuage, KOTOPYIO [A51 PA3PYLIEHAS Tejad HYMKHO MPEOJO/IEeTh,
NpUOHKEHHO MOXeT GuiTh 1IPEACTABJNEHA yHAaCTKOM CHHYCOMHJB € VKa3aH-
HEIMH nlapamerpamu [4, 5].

Puc. 1,

PHGOTa, 3arpaucHHasd IIPpH pPa3pymeHHd M pacCY4ruTaAHHad Ha CeIUHHLLY
NJOWA/ M, COOTBETCTBYET 3aUlTPHXOBAHHON Momaan (puc. 1) u npubanau-
TeABHO BHPAXAeTCH

22 .
. 2mr A
5 FM::H(C Sm—)—di’ = :Fmaxc = QUS’ (])

ro .

TaX Kak NP paspyluenny 3ta paboTa 3aTpaunBaeTcs Ha 00pasoBaHuHe Ho-
BEPXHOCTeH 1 MPOABJISAETCS KAK TIOBEPXHOCTHAS 3HEPrHs ABYX HOBBIX II0-
BepxHocreft, paeHas 20U, rae U,;- nosepxHoctHas sHeprus. Beauuu-
Ha Fluaxe — MAKCHMaJ/bHas CHJId, KOTOPYIO BhIAEPKHBAET paccmaTpHBaeMast
CUCTEMA NIPH €€ pacCTAKEHHH

2=

Fuare = )— Us‘ (2)

3akon ['yka nas cHUCTeMbl HMEET BH/L

y
F=FE—, (3)

Fy
rge £ — Moay/b yOpyrocri, ro — PaBHOBECHOE PACCTOSIHHE MEXAY HOHAMH,
Koria pe3y./1bTI’IPYIOU_IHQ CUJIBI MPUTANXKCHUA H OTTAJKHBAHUSA PaBHBI HYJ'[!O.

13 (3) u puc. 1 nmeem
dF_E_n

<

dr r, h

Besnuuna teopernueckoil MeXaHMUECKOR NPOUHOCTH MpPH YUPYIroMm pa-
CTSMKEHHH H XPYIKOM Pa3pyLUCHHH ONPEACJHTCH YCJAOBHEM

FMaKc == (EU‘ ) ﬂ‘g.

to

(4)

Ecau paspyurenne npoucxoiuT Takxe 6€3 mOArOTOBHTENLHLIX NpOmEC-
COB, CHJIAMH 3JEKTPHYECKOrO noas £, ReACTBYIOMIET0 Ha 3apsaibl, TO
TEOPEeTHYECKAds: MPOUYHOCTb ONPELENHTCS] H3 YCJAOBHA

FMﬂlcC = eErlp,
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rae Eyp — 31eKTpHYECKas NMPOYHOCTE
—1 , -
Enp _ 6“1 FMEIKC = 8_1 (f‘o E US.)]”')‘ (b)

pacTer ¢ yMCHbUIEHHEM @HapaMeTpa pelleTkH ro‘l”, YBEJAHYEHHEM MOAYAA
ynpyrocts £, MeXaHWUecKofl NPOYHOCTH HA pacrsikenne Fyue U TmoBepx-
HOCTHOR sneprun teqna U,

A. A. Bopodeer n E. K. 3aBagzosckaa [6] npeaoxuan KpHTepHuit
NpoGOs KPUCTAJIOB NPH YCJAOBHH, UTO Pa3pyIIEHHE HacTynaer TOrAa, KOTLa
SHEprad, HepejaBaeMas 3JeKTPOHOM pelleTKe, NOCTHraeT BeJHYHHbE SHep-
[HH pCLIETKH, a NMPH BO3MOXHOCTH ITOC/J€LOBATEILHOIO HAKOMJAEHHS 3HED-
MM HaCTHUAMHU B OpolecCe ee BO3OYXKAEHHS NOJAU STOH BEJHYHHLL.

JHEPrHsl, HAKAIMBAEMAsA 3MEKTPOHOM 32 €IMHULY BpeMeHH B noae E,
cocrapager :

AW = eFE- v, (6)

rle ¢ — ero rpynmoBas CKOPOCTh,
[ToABHKHOCTL & 31€KTPOHOB B 30HE MPOBOAUMOCTH ONpEIENseTcs
[
b=t (N

m

rae [, m w ¢ — cOOTBeTCTBEHHO 3apaj], Macca I BPeMs CBOGOAHOIO JBH-
MEeHHs 3MeKTPOHA. TaKk Kak BePOATHOCThL CTOJKHOBEHHSA JAEKTPOHA COCTA-
BIsIeT 7!, TO CKOPOCTh CHOCA 3JEKTPOHOB B mose £ onpepenutcs

v=>bFE=2X t.F (8)

n
[IpupocT 3Hepruu 34eKTpPOHOM B TNoae

etF?
1. (9)
m
DHEeprusl, HAKONJIEHHAA MEKTPOHOM 3a Bpems f, paBHseTcH

(e-E-8)?
—..

AW =

W = (AW = (10)

[Ipn npoGoe sHepris, HaKOIIeHHAs MEKTPOHOM HA JJHHE CBOGOJHOTO
NyTH 3a BpeMa £, nepejaeTcs pelleTke H 3aTPauYUBAETCSl HA Pa3pHB CBA3el
MEXKIYy YAaCTAUAMH, KOTOPBII HACTYMHT, KOIJA 3HEpTHs, liepejaBaeMas
3JEKTPOHAMU y3/1aM pewieTkH OyJMeT paBHATbCA 3HEPLHH [EHIeTKH, T. e.
W ~ U. [1pu BO3MOXKHOCTH HAKOIIEHHUS BO30YXK/eHUH pemeTKu OT OTHeJb-
HBbIX B3dUMOLCHCTBHE 3J€KTPOHAMH CJACAYET HAIHMCATH COOTHOILIEHHE npo-
IIOPLUHOHAABHOCTH, T, e,

W =cU, (11)

rAe ¢ = const BeJnuuHa, 3aBUCALAS OT YHCJAA AKTOB B3aUMOEHCTBUIL 3A€K-
TPOHOB MPOBOJMMOCTH € y3/MaMH pEIUeTKH, MOC/Ae KOTOPHIX NPOH3OHAET ee
paspywenue. M3 ycaosus (10) u (11) noayuum

. - 2
) — (Lm0 (12)
. m
OTKy,ZLa caenyer, 494To
Enp = (c-m- U)t. (ef)~! (13)

3/IEKTPHYECKAA NPOUHOCTL TBEPABX AUSAEKTPHUKOB DACTET ¢ yBeJAHYCHHEM
SHEPrHHM DPeIleTKH NPOMOpPUHOHAIbHO U's W yMEHBIIEHHIO BpeMEeHH CBO-
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GozHoro npobGera ! 24eKTPOHOB, T. €. BpPEMEHH pa3BUTHA NPoGOd Iup.
M3 (13) caeayer, uTO
Enp = const . (14).

SKCIepuMEeHTAMbHO II0Ka3aHO, YTO 3JCeKTPHYEeCKas HNPOYHOCTb KpH-
CTAJJIOB pPaCcTeT C yBE€JAHYEHUEeM MeXaHH4eCKOH IIPOYHOCTH [OBEPXHOCTHOH
SHEePrHM, IHEPrHH peIeTKH H YMEHbLIEHWEeM [apamerpa penietku [6],
T. €. (13) noaTsepxAaeTCa.

B kpucrassax mesoyHo-ragoMAHBIX COJEH NPH HANPSAKEHHOCTH IO,
PaBHOH 3/JeKTPUYeCKON NMPOYHOCTH, BO3HHKAIOT BHYTPEHHHE MEeXaHHUEeCKHE
HAnpsKeHus, AOCTHTAIOUME TeXHHUYECKOH HpOUHOCTH Audnexrtpuxa [7].

Taxum oOpa3oM, U3 yC/JAOBHA Pa3pHBa pelleTKH CHJAAMH 3JE€KTPOCTa-
THUECKOr0 MoJfA, UJd Dpa3pyLIeHUs pelleTKd 3J€KTPOHAMH TIPU YlapHOH
HOHH3AaUHH, a TaKXKe paspylIeHUs pPelleTKH IOHIEePOMOTOPHEIME CHAaMH
B 3JEKTPUUECKOM IIOJIE TNOJAYY3IOTCH CONVIACHBIE PE3YJbLTAaTEl O TEOpeTHYe- -
CKOH NPOYHOCTH TBEPABIX NU3INEKTPUKOB IIPH 3IJIEKTPHUECKOM Ipoboe H 3a-
BHCHMOCTH 3JeKTPHUECKOH NPOUHOCTH KPUCTAMJIOB OT HX COCTaBa M CTPYK--

TYPHL.

O 3aBHCHMOCTH TEOPETHYECKOH 2JIEKTPHYECKOH HJIH MeXaHHYECKOH
NPOYHOCTU TEJ OT IKCMOZULUHU

M3 onucanusg npobof, KaK C/ACACTBHA NePeNaud 3HePruyd IBHKYILHMHUCA
3JeKTPOHAMHU, CaAeAyeT runepfoauyeckas 3aBHCHUMOCTb MEN(LY BeJIHUHHOMH
971eKTprdecKofl npouHoctd £np n BpemeneMm nposos gy . Takas 3aBuCH-
MOCTb J/isl KDHACTAMIOB WIEAOUHO-TATOUIHBIX Cconefl Habai0/1aeTcs 3KCIepH-
MeHTa/lbLHO a0 BpemeHn npctos 1079 cex [8]|. Ilpn Bpemenu mpobos no-
psiaKa HAHOCEKYHI 3/AEKTPHYECKAd HPOYHOCTh OKA3LIBAETCA OLMHAKOBOH
JAA WENOYHO-TAMOHIHBX KPHCTAMIOB Pa3iiiHOr0 XHMHUECKOTO COCTaBa.

V3 ycaosus (14) caeayer, uTo e€can NpoOOH pasBUBAETCS B LHIJIEK-
TPUKE B NPOIOAKEHHE BPEMEHH fpasp M Ha €ro sapepiienue rpedyercs 3a-
TPATUTH KAKOE-TO NOCTOAHHOE 15 JAHHOTO AUJIEKTPHKA KOJAMYECTBO IHEP-
THH, TO BBIIOJAHSETCH THIlEePOOIHUECKAs 3aBHCHMOCTD MEKIY 1eKTPHUYECKOH
npounocTbio Eyp M BpeMeHeM mpoGos fpasp (14).

3asHcuMOCTh (14) BHITEKAET TAKXKE U3 CACAVIOIHX OOIIHX (PH3HYECKHX
coobpakenuil. C yBeaHyeHHeM 3JIEKTPHYECKOH NPOYHOCTH JHINEKTDPH-
KOB Fup, B 60J1€e CHILHLIX NPeAnpoOHBHLIX IOAAX, 3IEKTPOHB OYAYT ABU-
raTbcsl OblCTpee W HAKAIINBATH HCOOXOAHUMYIO A/ Pas3pylUeHHsd CTPYKTYPH
3HEePruio 3a 60/1ee KOPOTKOe NPeAnpoOMBHOE BPeMA fpup . [To3TOMY B 1pO-
cTefimeM caydae MOKHO Hamucarh yciaosune (14) uam 00aee  CIOXKHYIO
GYHKUMIO fpasp = f(E£71).

Ecan paspyuledne INPOUCXOJHUT HOCJAE NMACTHUECKOf AeQOpMauuH, TO
TIOABHXKHOCTL JMCAOKANKA € yBEJAHUEHHEM MEXAHHUYeCKOTO HalpsKeHHs
IAsL Tea BBICOKOH mpousoctd OpicTpo pacrer [11]. B rTakom cayuae Bpems
Ha IOJrOTOBHrebHbIe MPOLEeCCH pa3pylieHus cokpalaercs. Bospacranue
BeJIMUHHB DPOUHOCTH Te/Aa HA PaspblB H €ro 3JIEKTPHYECKOH IPOYHOCTH
C yMEHbIICHHEM 3KCHO3HIIMK CJELYeT M3 YyCJAOBUSL 3aTpPaTthl NOCTOSHHOH
BEJMUYHHBLL SHEPIHH HAa €ro paspylieHne. ¥ MeHbUICHHE 3KCIU3HUHH AOJNKHO
CONMPOBOMKAATHCST NOBHIIEHHEM MOIIHOCTH H aMIVIATY/IBl pa3pyuliaiiei
Harpyskua [12].

Bean4uun MeXaHHUeCcKOH NPOYHOCTH, omnpejae]seMoil ycaosunem (2),
H 3JcKTPHUECKOH nmpouHocTH (5) AJS cayudaeB paspyuleHusl Teja 0es3 moj-
TOTOBHTE/AbHBIX (DH3UUECKUX NPONECCOB OT BPEMEHH HE 3aBHCAT.

[Tpu XpynKoM paspylieHHH TeAa, WM €ro npoboe BC/AeNCTBHE Pa3phiBa
B 2JEKTPUUECKOM MOJIe, BDEMsI pa3pyLIeHHus He BXOAHT B Gopmyanl (2) u (5).
Dt GopMyabl OMHCHBAIOT Paspylienue 6e3 NpeaBapuTeJbHON INOATOTOBKH
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CO CKOPOCThIO PacNpOCTpaHeHus YIPYrod BOJHHL B TeJe, KOTOPas sBJAAETCS
XapaKTePUCTHKON Tesa, 4@ He YCJOBHHA ero Harpy:KeHwus.

M3 npuBeieHHOro Takme caeayer H obpatHuil BhBOA. Ilpu Rannuuu
3aBHCHMOCTH BPEMEHH Pa3pyLIeHHS OT BEJHUYHHBEI NPOYHOCTH PA3PylIA€MOro
TeJd ero paspylUeHHIO NPeAIleCTBYIOT HEKOTOPLIE NOATOTOBHTEAbHLIC T1PO-
neccol. [Ipy agexTpHuecKOM NPpoOOe TBEPABIX AM3NEKTPHKOB IPAKTHUECKH
BO3MOMKHO OCYINECTBUTb 06a ONHCAHHBIX BHJAA paspyuieHus. o sxcnosu-
uui 10~% pa6moganoch yBeaHueHHE 3JeKTPHUYECKOR MNPOUHOCTH € YMEHb-
lIeHHeM BpPeMeHH npobod.

3akawueHne

M3 ¢opmya teopuil, OMKCHBAIOMMUX pa3pylieHHe Kak KaTacTpobuue-
CKO€ sIBJEHHEe, HACTYNAIolee NP JTOCTHMKEHUH paspyluanluM (akTopoM
BCJAHYMHBL, PAaBHOH I[POYHOCTH Teja, He CJeIyeT 3aBUCHMOCTH IPOYHOCTH
OT 3KCMIO3HIHKM M CKOPOCTH pa3pylleHHs OT NPOUYHOCTH Tea. Ilpu yuere
KHHeTHKH Pa3BUTHsl Ipolecca paspyilleHus B GopMyaax TEOPHH NOSBIAETCH
runepboauueckass HJM IKCIOHEHIHMA/IbHAs 3aBHCHMOCTb MEXAY BpeMeHeM
paspyLIeHns H BEIHYHHOH paspyluaiomero @akrtopa. ¥ MEHBIIEHHE CTOHKO-
CTH TeJ C YBEJHUEHHEM BDeMEHH J0 paspylieHuss HalJI01aeTcsd IKCUepH-
MEHTAaJbHO MPH MeXaHHYECKOM, 3JeKTpHueckoM (npoboi) M TemuepaTryp-
HOM (WCnapeHue) pa3pylUI€HHH TBEPALIX TeJ.

dTa 3aKOHOMEPHOCThH SIBJAAETCH CJe/ICTBHEM HeOGXOJUMOCTH 3aTPATH
Ha paspylueHyde MOCTOSHHON Be/JWYUHBI 3HEPTHH, KOTOPAS AJS HOHHBIX
COeJMHenuii paBHa sHepruu penierxn [13].

[1pu snHepreTHuecKkoM ONHCAHWH PA3pylUEHHA TBEPAOTO TeJa MOKHO
VCJAOBHO BHILEJHTB TPH CTaguu: QOPMHpPOBaHHE pa3pylleHHsi, ero Ipore-
KaHue U 3aBepuieHWe paspyuledusd. POpMHPOBaHHE NPOHCXOAUT HA BO3-
pacraioies YacTd HMIYJabCa HATPY3KH, B npolecce AHHAMHYECKOTO pas-
DYUIEHHST CKOPOCTh I0JBOj@ 3HEPTHH DABHSETCS HW/IH NPEBbIIIAET CKOPOCTh
ee roraomnlenus. Ecau paspylieHHe HaduHAeTCd HA nepeaneMm (pPOHTE UM-
MyJAbca, TO OHO TPOHCXOAHUT B VCJAOBHSIX, KOTJAA MOJBOAMMAas MOIIHOCTb
NPeBLIIAeT MOIIHOCTh MOTpebaeHus.

Bo BTOopo# crapmy paspylieHHe MOXKET NPOTeKaTh TAK¥Ee B YCJAOBHSAX,
KOTJa [OJBOJAMMAs MOHIHOCTb paBHAETCA pacxoayemoii. B TakoMm cayudae
paspyliieHne MPOHUCXOIUT NPH HEH3MEHHO BeJHuHHe pa3pylnamluero Qax-
TOpa, HANpHMEp, 3JIEKTPUUECKOTG HampsikeHusa. [Ipu ycaoBuu, 4TO Tpe-
Ooyemasi [js pa3pylieHuss norpebasieMas MOIIHOCTH NPEBHIIAET MOUIHOCTH
HCTOUHHKA, TOTJA pa3pylueHue NPOTEKAeT B HECTALIMOHADHBIX YCJIOBHAX
IpH yMeHbINAUeACs BeJAHINHEe aMIVIMTYyAB. B 3aBepmamowieics cTaguu
pacxoayercsi Goabliasi yacTh 3HEPrHH, HEOOXOAMMON IS pas3pylleHHs.

Jl/g paspyuieHds Tesa HeOoOXOAMMO 3aTPATHThL ITOCTOSHHYIO BEJAHUUHY
sHeprud U, paBHYW TNPOH3BEAEHMIO SKCIMOBULHH fpasp HA MOHIHOCTH W,
BeleAseMYl0 B pazpywmaeMoM obbeme U = Wiy . C yMeHblneHueM 3KC-
MO3UIHHK Ipasp BO3pacTaeT BeAuuuHa MoliHocTH W, koTopas mpomopuuo-
HaJbHA KBaApaTy aMIVIUTYAbl paspywawoulero gaxropa A?

U= W tpasp =~ A%fpasp = const. (15)
OTkysna BeauuHHA aMIJMTYIH paspyllalomero Gaxtopa H 3KCIO3RIL MK
OKasbIBAIOTCSl CBSA3aHH YCJIOBHEM
A~ 105
~ tpasp-
CrnenoBare/ibHO, M3 OOLIHX IHEPreTHYCCKHX COOOpa)MeHud Takxe cJae-
JyeT, 4TO C yMeHbIIeHHeM BpeMeHH A0 pa3pyuleHHs fpssp BEJAHUHHA UM-

OyJLCHOH MeXAaHHUeCKOH, 3AEKTPHUECKOH MM IPH TeMIOepaTypHOH mnpou-
HOCTH DAaspyLIeHHH (MCHAPEHHH) LOJKHH PaCTH.
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Be/nvuuHa snepruu, HEOGXOAMMOH JJs1 Pa3pyLIeHHs Teaa H €ro npod-
HOCTh DPACTYT C YBEJHYCHHEM 3HEDIHH CBA3H MEXIy YdCTHIAMH TeJa.
[losToMy KpHBblE, ONHCHBaeMble ypaBHeHnuem (14), aas Teq PasHOro XH-
MHYECKOTO cOCTaBa He OyAyT coBmaaartb. M3 ycaoBust nocroancts B (2)
HOJMyH4aeTcsd, 4TO ¢ YBEJIHUYEHHeM [POYHOCTH Tesa BpeMs A0 ero paspylie-
HEA fpasp YMEHBIIAETCHA, @ CKOPOCTb [POLECCA PAa3PYLISHUA pacTer.

Yenosus (14) u (15) hopManbHO OUHCHBAIOT H KATACTPODUUECKOE pas-
pymenne ten. B 3TOM Caydae CKOPOCTh paspylleHMss ONpeRessercss pac-
NpOCTPaHeHHEM YIPYTHX BOJIH B TeJje, KOTOpasd fABJAAETCH BEJHUYHHOH, I10-
CTOSHHON 1/ jaHuoro teqa. Oua pacTeT ¢ yBeJHUYEHHEM NPOUYHOCTH CBA3HM
MEXAY 4YacCTHLAMH TeJa.

Hapacrauue paspymaromero ¢axropa ¥ paspynieHne TeJda MOXKET 3a-
KAHYMBATHCH [IPH €r0 BEJHYHUHE, 3HAUUTEJBHO [IPEBHILAICINEH HCTHHHYIO
IPOYHOCTDL Tesd. Be/HYnHA SHePruH CBA3M MEM(AY YACTHUAMHA TeJa U 3Hep-
THH €T0 paspyilesus fABAAIOTCA TOCTOAHHHIMHU. Paccmarpusaembil sddext
YBEIHUCHHUS] H3MEPAEMOH HMIyJbCHOH HPOYHOCTH CJA€IyeT pacCMaTPUBATDH
KaK ,NPHOOPHBIA 9QPEKT”, CBASAHHBIN C YCHOBUSIMHU ONbITA, A HE CYTHIO
SABICHHST PA3PYUIEHH B paccMarpuBaeMoM cayuae [14].
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