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U3MEHEHHME 3JIEKTPOITPOBOJHOCTH I'OPIOYUX CJIAHIIEB
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Hcrmonb30Banre TBEPABIX TOIUIMB B KadyeCTBE
SHEPreTUYeCKOT0  CHIphS  BIeYeT 32  c00oit
HEONAarompuATHEIE HKOJIOTHYECKHE IOCIECICTBUS B
CBSI3U C yTHIIM3AINell OOJBIIOTO KOJMYECTBO IIJIAKa,
CTPOMTEIILCTBOM INAXT M KaphepOB, UTOTOM YEro
CTaHOBSITCS BBICOKHE 3aTpaThl Ha ocBocHHE. OIHAKO

BCIEJCTBHE  CBOMX  OlPOMHBIX  3allacCOB  H
pacpoCTPaHEHHOCTH TBEpJble TOIUIMBA BEChMa
MepCIeKTUBHEL  Juist  nepepaborku.  [lomydenue
KHIKUX W ra3000pa3HbIX HSHEProOHOCUTENEH W3

TBEPAOTO 3HEPTETHUYECKOTO CHIPBS ITO3BOJIUT CHU3UTH
HETaTHBHOE 3KOJIOTHYECKOE BIMSHHUE M PACXOMbl Ha
pa3paboTrky. OCOOEHHO BBITOJHO B 3ITOM CBETE
BEINVIIAAT TOPIOYHME CIIAHIBI, PaclpOCTPAHEHHOCTh U
3amackl  KOTOpbIX  Beduku. JloOblda  criaHIeB
TPaIUIMOHHBIMH  CHOCO0AaMHM  MNPAaKTUYECKH  He
BEETCS 10 MPUYMHE MX BBICOKON 30JBHOCTH U Kak

creicTBue  HepeHtabenmpHocTH. K TOMy ke
COOTHOILLIEHUE  OpPraHUYEeCKOW U  MUHEPAILHOU
KOMIIOHCHT u (I)I/ISI/IKO-XI/IMI/I‘ICCKI/IG CBOMCTBA

TOPIOYHMX CJIaHIIEB CYIIECTBEHHO OTJIMYAIOTCS OT
MECTOPOXKICHHUS K MecTopoxkaeHuto. [loatomy st
3¢ peKTHBHOI NepepabOTKH ClIaHIIEB HEOOXOANMO HX
BCECTOPOHHEE HCCIEeJOBaHHUE. B OCHOBE
CYIIECTBYIOIIMX CIIOCOOOB  KOHBEPCHH  TBEPIBIX
HCKOMACMBIX TOIUIMB B JKUAKHE U ra3000pasHbie
9HEPrOHOCHUTEIH JIeXKAT JBa sIBICHuA: upoin3 [1,2,3]
U TOMIOXMUMHUYECKOE TIpeobpa3zoBanue [4,5].

Ilocnegnee ocymiecTBisieTcs MoAadyed IyThs U
YaCTUYHBIM OKHCJICHHEM OPTaHWYECKOH KOMIIOHEHTHI
TBEPIBIX TOIUIMB. B pe3ynbTaTe MpOMCXOAUT MOTEPS
YaCTH SHEPrHH, a TaK )K€ YBEIHYNBACTCS COJCpIKaHUe
0aJUTacTHOTO ra3a B KOHEYHOM Ipoxaykre. Takum
o0pa3oM, MHUPOJIM30M MOXHO TOJNydYaTb OoJee
sHeproeMkue npoaykTsl. OCHOBHas 3aaada, KOTOPYIO
HE00X0ANMO pemmTh UL peanuzanuu
MTUPOJIUTHYECKON KOHBEPCHHM — HarpeB TBEPAOTO
CBIPBSI IO TeMIepaTypsl TepMoaecTpykiuu. OauH u3
Hambosee >(PQPEKTUBHBIX M BBICOKOTEXHOJOTHIHBIX
croco0oB Harpesa - JDKOYJIEBO TEIuIo
HEMOCPEICTBEHHO B 00beMe TBEpIbIX TOIUIMB, HO B
CBSI3H c ux BBICOKUM ANEKTPUYCCKUM
conporuBierneM (10°+10'° Om-cm) [6] mporexanue
TOKa 4epe3 Mopo.ly HEBO3MOXKHO.

CornacHo wuccinenoBanusM Arpockuna A.A. [6]
IIPY HarpeBaHMH HEKOTODPBIX BUIOB TBEPIBIX TOIUIUB
1o 900°C mpowmcxomuT oOOOTameHHE HCXOMIHOTO
MaTepHana yriepoJoM, B CBSI3H C YeM COIPOTHBIICHUE
TOPOJIBI TTalaeT Ha 7+8 mopsaKoB 10 10%+10% Om-cm

W OCTaeTCsl IPAKTUYECKH HEU3MEHHBIM IIOCIE
OXJIaX ICHUSL.

B pesympTare OSKCHEpUMEHTOB IO HAarpeBy
TOPIOYUX CJIaHIIEB u OypBIX yriei
3EeKTPOMarHUTHBIM BO37CHCTBHEM ObUIH

OoOHApy>XEHBI JIIEKTPOpPA3psAHBIC SBICHHUS B OSTHX
BHJAX TOIUINB, TIO3BOJIAIONINE CYIIECTBEHHO CHU3UTH
QJIEKTPUYECKOE COMPOTHBIICHHE MaTepuana 0e3
HCIONB30BaHUSl  BHEIIHUX  Harpesarenei. Iloxm
neiicTBieM HeBbICOKoi (~10? B/cM) HANPSKEHHOCTH
B MOpOJIe MHUIMUPYIOTCS YacTH4yHble paspsast (UP),
Npe/CTaBISIONMe CO0OI JIOKaJbHBIE pPa3psiibl 110
MOBEPXHOCTH, JJIEKTPUYECKHH IMpoOOH HWHOPOIHBIX
BKJIFOYEHHH W MHKPO- M  MakKpOCKOIHMYECKHX
nop [7, 8]. Ilpu mmutenpHOM cymiecTBoBaHuu YP B
CIaHIaX ® YIJSAX TPOUCXOAWT TPHHHT, T.€. POCT
JIPEBOBUIHBIX Ppa3psIIHBIX CTPYKTYpP, Ha3BIBAEMBIX
neupputamu [7, 8, 9]. PesymnsTaTom TPUHHTA
SBIISICTCS 3aBEPIICHHBIN Pa3psAd B MEXKIIEKTPOIHOM
MMPOMEXYTKE M OOpa3oBaHME IDIA3MEHHOTO KaHaua.
Iox neiicrBuem twiasmel YP mpu TpuuHre ¥ 1Ipo0ost
HaOmofaeTcss KapOOHHU3aluWsi, TO €CTh HACBIIICHHE
MOPOJBI YTIIepoIoM. B pesyibpTraTe MUpOIUTHYECKOTO
Ppa3noXKeHNs KeporeHa (opranuueckoit
COCTaBIISAONIECH TOPO/IbI), COCTOSIIIETO
npeumymiecteenno w3 [10] yrimepoma, Bomopoma u
KHCJIOPO/Ia, TIPOUCXOASAT MHOTOKPATHBIE XHMHUICCKHE
MPEBpAaIleHAs, YacTh YTIIEpoAa HE pearupyeT M ero
KOHIICHTPAIMS YBEJIMYUBACTCA. OTO MPHUBOAUT K
TTOSIBIICHUIO O0JIACTH HU3KOTO COIIPOTHBIICHUS BOKPYT
JICHIAPUTOB U pa3psaHoro kanama (puc.16). Takum
o0pa3oM, B MOMEHT TMpo0OS COMPOTHBICHHE
MEXXIJIEKTPOJHOTO NPOMEXKYTKa Pe3KO CHHKACTCS Ha
7+10 mopsinkoB. Ilocne kapOOHU3AIMKU HEKOTOPOTO
o0beMa TOpPONBI JaNbHEHIIAs TEPMOAECTPYKIHS
MPOMCXOINT 3a CYET JDKOYJeBa TEIla CO3/1aBaeMOro
MPOTEKAIOIIUM B 3TOM 00bEME TOKOM.

Jns  vHULMAUMU  3JIEKTPOpaspsAHBIX  SBICHUH
HCTIOJTH30BAJICS BBICOKOBOJIBTHBIN HCTOYHHK
HampspkeHuss 10 10 kB. DiekTpoMarHuTHOE TIOJie
BBOJWJIOCH B 00pa3zer IOCPEICTBOM  CTalbHBIX
CTCp)KHEBBIX  JJIEKTPOHOB  auamerpoM 10 MM
(puc. la). Tlocme oOpa3zoBaHHA [OeHAPUTAMH B
MEXINEKTPOIHOM MIPOMEXKYTKE YCTOWYHBOTO
NPOBOJAIIEr0 KaHana B oOpasel BBOAWICA TOK
~40 A u moamepKUBaIach IOCTOSHHAs MOIIHOCTh
~1 kBr.

C LEJIBIO OTpeieNeHus yIIeINBHOTO
CONPOTHUBJICHHUS] KapOOHU3UPOBAHHOTO OOBEMa U3
Tpex oOpa3loB TOPIOYUX CIAHIEB XYaJdaHBCKOTO
mecropoxnenust (KHP, mnposunmust — L3unums),
MMOBEPTIIAXCS ~ BO3ACUCTBUIO  IDIa3MBl,  OBLIH
OTHCNCHBl  OOyTIHMBINHECS  (parMeHTHl  MMOPOJBI
Omm3koil Kk KyOmdeckoii (opMBI ¢ XapaKTepHBIM
pasmepom ~20mMMm. [Ing  uU3MEpeHHs  KaKIblId
(dparMeHT 3aXuUMalCcs MEXKAYy JOBYX  MEIHbBIX
IUTACTUHYATBIX 3JEKTPOJOB, C IENBI0 CHIKCHHUS
BIIASTHUS KOHTaKTHOTO COIIPOTHBIICHUS
UCIIONIb30BANaCh  TOKOINPOBOAAIIAs  rpaduToBas
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cmaska. [lo pesynbpratam H3MEpPCHHM, MPOBEICHHBIX
Ha Tpex oOpa3nax, yAeJIbHOE COIPOTHUBIICHUEC
KapOOHU3UPOBAHHOTO obnema COCTaBHJIO
10+100 Om-cMm.

Pucynox 1. a — ¢parMeHT MOpPOABI TOPIOYUX
CTaHIIEB TIepex OKCHepUMEHTOM, O — (parMeHT
MOpPOABl TOPIOYMX CIAHIEB MOCJIE BO3ACHCTBUS
IUTa3MBl, JIHHUCH BBIACTCH KapOOHW3UPOBAHHEII
o0beM.

Takum oOpazom, YP BO3HHMKalOT B TOPIOYMX
ClaHUAX IpU HEBBICOKON HampsbkeHHocTu. [lon
jgeucteueM UYP mpu TpuMHre M 3aBEPIICHHOIO
paspsaa DPOUCXOAUT TEPMOAECTPYKLHS KEeporeHa u
HaOmonaeTcs kapOonuzanus. KapOoHW3MpOBaHHBIH
00BeM HMEeT BecbMa HH3KOE 3JIEKTPHUYECKOE
CONPOTHBJICHNE W MOXET OBITh HCIIONB30BaH B

KauecTBe PE3UCTUBHOTO HarpeBaTes
HHTETPUPOBAHHOTO B 00BEM TOPOABI. DTOT IPPEKT
MOYHO HCIIOJIB30BATh Ut MOA3EMHOM

MUPOJINTUYECKON KOHBEPCHH CIIAHILIEBBIX IIACTOB B
TOPIOYMI Ta3 U CHUHTETHYECKYI0 He()Th, B TOM 4HUCIE
HETIOCPEICTBEHHO Ha MECTE 3aJleTaHus
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