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K BONNPOCY OBb O3JEKTPONPOBOJAHOCTH
H ¢OTONPOBOAUMOCTHU NOJUMEPOB 9-BK

C. A. BAMIMAH, H. 4. ®HUJHUIIOB, O. U. CBUPAKHH, B. II. JIOIIATHHCKHUH,
E. E. CHPOTHHHA, B. H. BEP3HH

(IlpencTaBiieHa Hay4YHbIM CEeMHHapOM Hay4yHO-HCCJEN0BaTEJIbCKOTO
UHCTHTYTa SJEKTPOHHOH HHTPOCKOMHUH)

C uenblo U3yyeHust QU3HIECKUX CBONCTB MOJHMEPOB NOJHBHHUJIKApOa-
30/1a TPOBEJEHO MCCJAENOBaHMe HX 3JEKTPONPOBOAHOCTH ¥  (POTOMPOBOAH-
MOCTH.

Has uccnenoBaHus OblIM B3siTHl BellleCTBa, IOJYYEHHBIe TeJOoMepH3a-
uueit 9 — punnnkap6asona /9=BK/ B pasauuHbIX pacTBOPHUTENSAX H B NPH-
CYTCTBHU PA3JUUHLIX HHUIUMATOPOB. B 3aBHCUMOCTH OT YCJOBHH MOJIy4eHHSN
TeJloMephl UMEIOT pas3JjuyHble KOHLEeBble TPYINbLl ¥ PA3JHUHYIO CTeNeHb IOo-
JauMepu3anuy (n), KOTopasi BBIYUC/SETCS MO KOHIEBBIM TPyNmaM.

CTpykTypHble (OPMYJBl HCCAEAYEMBIX TEJOMEPOB HpUBeLeHbl B TabJI. 1.

Tad6auia 1
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Uccnenyemple 06pasiibi H3rOTABAUBANUCh B BHIE MPECCOBAHHBIX CTOJ-
GUKOB C HaHECEHHBIMH HA TOPLBl METAJTHYCCKHUMH 3JEKTPOJaMHU.

M3MepeHHe 3J1eKTPONPOBOAHOCTH TPOBOMIJIOCH HA MOCTOSHHOM TOKe IpH
aTMochepHOM IaBJeHHH. B 3aBHCHMOCTH OT CTPYKTYDHl KOHIEBOH I'PYHIHI
M3MEeHSIeTCsl COMPOTHBJIEHHne 00paslOoB, NOJyYeHHBIX U3 TeJOMEePOB B IIPH-
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CYTCTBHH YeThIpexxjopucroro yraeponaa. Kak BuaHo u3 puc. 1, MakcumaJb-
HOHM TeMHOBOH IIPOBOAMMOCTbIO OOjamaloT o6pasupl crpykrypsl III u Ha-
umeHblei — cTpyktypol 1l. [IpoBoauMocTb moOJHMMepOB 3aBUCHT Takxke OT
nepegatuynka uenu. Tak, HanmpuUMep, MOJUMEPHI C XJOPCOAEpKAlLUMH KOH-
LeBBIMH TPYNNAMH 1O CPaBHeHHIO ¢ Opomcoiep:awuMmu (cTpykrypa IV)
o6JajaioT Jyulled NPOBOJUMOCTHIO.
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Puc. 1. BoJabr-aMIiepHbie XaPaKTE€PHCTHKH
15 9-BK ¢ pa3iHMyYHBIMH KOHIEBBIMH IPYI-
HaMH.

ViameHeHHe 3JEKTPONMPOBONMMOCTH C TeMIepaTypod MJsi HCC/IeLOBaH-
HBIX 06DPAa3lOB HOCHT 3KCHOHEHIHAJbHBIA XapakTep H MOLYHHACTCH VpaB-
Hennio Appennyca [1]
€y __AE
KT OkT

o = g4e = g,€ ,
rie ¢ — yAeabHas 3JEeKTPONPOBOAHOCTb, oMt CM™;

€0 — JHEepPrusi aKTUBaLUU NIPOBONUMOCTH, 3B,

AE — wMpuHa 3anpelieHHOH 30HBI B COOCTBEHHOM  INIOJYNPOBOJHHKE,

3B;

K —IocTosiHHasi bosblumana;

T — aGcomorHas Temnepatypa, K°.

BennurHa TepmMMuecKoidl SHepPrHH akThBaluu AJs cTpykTypel 1I, ompe-
neJileHHAas M3 yIJla HaKJOHA NpsiMoii Ha puc. 2, pasHa 0,94 3B. Jlo Temmepa-
Typ 40—50° C 3/1eKTPONpPOBOAHOCTb €260 3aBUCHT OT TeMIlepaTypH, uYTO
COOTBETCTBYET T'OPH30HTAJBHOMY Yy4acTKy npsiMod Ha puc. 2. Ilo-Bunumo-
MY, 3TO CBSI32HO C TeM, 4TO 3apOxKIeHHe M TepeMellleHHe HOCHTeJNeH BHYT-
pU MOJHCONPSXKEHHOH 06/acTH MOYTH He TpeOyeT SHEPrUH aKTHBaLWH, a
POCT TOKa C MOBBILIEHHEM TeMmepaTypbl 00si3aH NepPeCKOKOBOMY MeXaHH3-

133



“y

e

in%

s
T
Puc. 2. TemnepaTypHad 3aBHCHMOCTb

syeKTponposoguoct A 9-BK cTpyKTy-
poet 11

My TPOBOAMMOCTH, IPH KOTOPOM MNPHXOIUTCA NPEOAOJeBaThb 3IHepreTHYec-
Kie Oapbepbl MEXKIY MOJUMCONPSKEHHBIMH 00JaCTSMH.

3acayKuBaeT BHHMaHHe TOT (DaKT, 4TO BBICOKOTeMINepaTypHBIE HaKJO-
Hbl TPSIMBIX IJs1 HCCJeLyeMBIX CTPYKTYD COBNAJaiOT B Ipejejax OWHOKH
onbiTa ¥ H3aMmensorcs or 0,85 mo 1,1 3B.

W3nyuyenne 3aBUHCHUMOCTH KoddpdHuueHTa 3eebeka OT TeMmepaTyphl IO-
Ka3aJ0, YTO C POCTOM TeMIlepaTypbl BeJHUHMHA TEPMO3JEKTPOABHXKYIIEH
CHJIbl Majaer. DTO, BEPOSITHO, MOXKHO OODBSCHHTb (DOHOHHBIM MEXaHH3MOM
paccesiHdsi HOCUTeJell B 06JacTH HH3KMX TeMIepaTyp H BO3pacTaHuHeM po-
JH aKyCTHYeCKHX KoJsieGaHHi peldeTKH B 06JacTH BLICOKHX TeMIlepaTyp.

[lpenBapuTenbHble JaHHBIE CBHAETEJbCTBYIOT O TOM, YTO HCCJelyeMble
o0pasubl UMET HPOBOAMMOCTb ABIPOYHOTO THIA.

[Ipu usnyueHun (OTO3EKTPHUECKHX CBOHCTB IOJHMEPOB 9==BHHHJKAP-
6asosa raBHOe BHMMaHHe Obl10 O0OpaumieHo HA oOTHOIIeHHe (OTOTOKA K
TEMHOBOMY TOKy TIpH 3aZaHHBIX OCBELIEHHH X BeJHYHHE IIPHJIOXKEHHOTO
BHEIlIHero HanpsixKeHus. @OTONPOBOAUMOCTb HCC/EeA0BaTach B 00JaCTH BH-
IHMOH dYacTH ClleKTpa.

M3 Bcex cTpykryp Tabsa. 1 Hanbosee UyBCTBUTENbHOH K BHAHMOMH 4acTH
crekTpa oOkasajsach crpykrypa Ttuma II (puc. 3). Has ayumumx o6pasnos
($OTOTOK BO3pAcTas Ha IOJTOpA MNOPSAKA MO CPAaBHEHHIO C TEMHOBBIM.

B ta6a. 2 npencrapjieHbl 3KCIepPHMeHTaJbHblEe pe3VabTaThl, OTpaxalo-
Li1e 3aBHCHMOCTb OTHONIeHHS ()OTOTOKA K TCMHOBOMY TOKY OT CTeNeHH Io-
J¥MepH3aliui, KoTopasi HaXOAHUTCH B INPSAMOM COOTBETCTBHH C IPOLEHTHHIM
COIepXaHHeM XJopa B mojumepe CTPYKTypol Il

ConepxaHue xJjopa B monumepe cTpyKTyphel II perysaupoBanoce nyrem

134



~12

Ji0,a
|
| /
5 —
A
2 f . ’
-Us -0 =200 -10] 0o 00 300 U
/ j-z
!-4
1 '6
j -8
.7~/0.,fa

Puc. 3. 3aBHcHMOCTh TemMHOBoro (1) u ¢ororora (2) or Ha-

npsmerus aia 9-BK crpykrypsr II: 1 — TeMHOBas BOJIBT-

aMIepHas XapaKTEePHCTHKA; 2 — BOJIbT-aMIIepHadg XapaKTepH-
c¢THKa npn @ =200 Jx.

Tao6aumga 2

45

S/M |0l5‘10’15‘20l25|30|35

Copepmanne Cl, % 0 029 0,58 1,0 1,2 1,4 1,7 1,95 2,23

CpepnHasA crTelieHb

MOJIUMepH3al[HH — 189 94 54 45 39 32 28 24
Igp/Ix

mpu U = 200 B, 10 15 18 20 21 23 25 18 12,5
© =200 ax

M3MEHEHHS] KOHIEHTPalluy pPacTBOpPAa UYETHIPEXXJOPHCTOTO  yrjepoaa — S,
cTelleHb INOJHMEDH3alMH — H3MEeHeHHeM YHCjia MOHOMepoB — M.

N3 tabauusl caenyeT, 4YTO CyUIeCTBYyeT ONTHMAaJbHAas CTENEHb IOJHMeE-
pH3alp¥ NpPH KOTOpOH HalOmiofaeTcs MaKCHMaJsbHOe OTHOLIeHHe (OTOTOKA
x teMHoBOMY. [as 3Tol ke cTpykrypnl Il OblrH HCCIE€LOBaHBI KHHETHKA
doToTroka (puc. 4) W JIOKC-aMIepHas XapakTepHCTHKa (pHc. 5).

Kax BHIHO u3 pHC. 4, BpeMsi yCTAaHOBJEHHs CTAallMOHADHOIO 3HAYEHHSA
{oToTOKa TOC/E BKJIOUEHHSI CBeTa H3MeHseTcss B npelenax (25--30) cex,
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YTO CBHUJETEJbCTBYET O GOJIbIIOH HHEPLUMOHHOCTH NOJOOHBIX (OTOCONPOTHB-
JICHHH,

W3 nokc-ammepHOH XapaKTepUCTHKHM (pHC. D) BHIHO, YTO Ha Hayalb-
HOM ydacTKe KPHBOH (OTOTOK HeNHHEHHO 3aBUCHUT OT OCBELlEHHOCTH, a Ja-

Jee JHHEHHO YBEJUYHUBAETCA € POCTOM MOUIHOCTH NMOTOKa maJaaroulero Cpe-
Ta.
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Puc. 4. KuneTHKa ycTaHOBJIeHHA (POTOTOKa
Jis cTpyKTyphr 11
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Puc. 5. JloKc-amnepHasa XapaKTepPUCTHKA
mia IIBK cTpykryper 11
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