HU3BECTHUA

TOMCKOI'O OPJEHA TPYOOBOI'O KPACHOIO 3HAMEHHU
IIOJIMTEXHUYECKOIO MHCTUTYTA wumenn C. M. KHUPOBA

Tom 159 1967 r.

OCOBEHHOCTH H3MEPEHHSA UMNIYJIbCHbBIX XAPAKTEPUCTHUK
PEPPUTOB B CHJIbHBIX MOJAX

P. b. BAKIIT

(TIpencraBiena Hay4YHBIM CEMHHAPOM HAaYUHO-HCCACAOBATENBLCKOTO HHCTHTYTA
BBICOKHX HAaTIpSIzKeHuit)

Ilpu u3MepeHHH MMNYJBCHBIX XaAPAKTEPUCTHK (HEPPHTOB B CHIBHHIX MO-
JIX BO3HUKaIOT TPYAHOCTH, CBA3aHHBIEe ¢ MaJdbiM (nopsanka 10~ 9 cex) Bpe-
MeHeM NepeMarHu4yHBadus B Aranasone nojei 40-+300 3. B nauuo# paGote
OLIEHEHO BJHUAHME COOCTBEHHOH MHAYKTHBHOCTH M3MEDHTEJBHOTO BHTKA
K BIMSIHHE MNOBEPXHOCTHOro sddekra Ha mepeMarHHynBaHue GeppUTOB.
BJOK-cXeMa yCTaHOBKH JJIS1 HCCIeIOBAHUS HMIYJIbCHBIX XapaKTePUCTHK TPH-
BeJeHa Ha puc..l. MMnygbe nepemaranymnBarmouero nodas H,, dopmupoBacs
IpU paspsje JUHUK JI; yepe3 HCKPOBOIl KOMMYTATOP € a30TOM IO/ BBICOKHM
IaBjeHueM H HMesn GPoHT nocje 3aoctpurens 2 0,5 Hcex NPH AJUTETbHO-
ctu 250 ncek. Hccnenyembiii ¢beppuTOBLIH TOp TOMeUiancsl B Kourteinepe 4
Ha KODOTKO3aMKHYTOM KOHLe JHHHH JI,. Hanpsaxenne nepeMarnHYMBaHHS
U(f) ¢ uaMepuTesNbHOrO BUTKA MO JHHUH JI3 MONABAJOCH HENOCPEACTBEHHO
Ha MJIaCTHHBI SIBJAEHUsT ocHuiorpada 6. Bpemss nepeMarHu4uBaHus onpemuc-
Jssoch 1o yposHio 0,1 oT MakcuManbHOH BeqMUHHBL Hanpsaxenus U(¢). Bos-
MOXKHO€ MAaKCHMaJ/JbHOe 3KBHBAJEHTHOE CONpPOTHBJEHHE (eppHTOBOro 3Je-
. menra [1}: '

TmS
l >
rie 7, —IapaMeTp, oupeAe/seMbii CBOHCTBAMH (QeppUTa,
S —nnomans cepledyHUka,
[ — nnvHa cpenHell MAaTHUTHOH JHHUH.

Jlng uccaenyemslx pepputos r,=200-+-300 osx/cs, S=1-+3.10-2 cu?,
l=2-+4 cm. Toraa Ry,,=1-3 om, 4TO MHOIO MEHBLIIE BOJHOBOTO
CONPOTUBIEHUA JUHHU JI, p=T75 omx. Utob6Bl yOGEenUTHCH B TOM, YTO
SKBHBAJIEHTHOE CONPOTUBJEHUE @EeppUTOBOrO 3JEMEHTA He BJIHAET
Ha (QOpPMY IEpPEMATHUYUBAIONIEr0 HMIYJbCcd, HAMH OblJ NPOBEIEH 35K-
CHIEPUMEHT MO cXeMme, H300paxeHHBH Ha pHc. 2. 31ech 1 — renepartop
tuna ['5-12, poirawmui uMnyabesl ¢ amnautyaoid 100 ¢ u dpontom
0,7-10-7 cex, 2 — ocumnnorpad, 3 — KOHTEHHEP C MCCAEAYEMHIM (ep-
putoBhM TOopoM. Ha sxpane ocuuanorpada nabaopancs UMIyabc, ma-
Jawouud Ha QEeppUTOBHIH TOP M CUIrHAJ, OTpaxkeHHHH oT Hero. Kak
MOKa3ajd SKCIEPUMEHT, (PPOHT H AMILIHTYJA OTPAXKEHHOIO HMIYJbCA
HE OTJHYAITCH OT (PPOHTA U AMIIUTYAH TaLaollero.

Kak yxe ykasblBa/ioCh BHIIllE, H3MEHEHHE BEKTOpPa HaMAaTrHHUCHHOCTH
Ha0JMI0Aa0Ch HAMH MO OOLIYHOH CXeMe C ITOMOLIbI0 H3MEeDHTEJIbHOH TeTIH:
OY€BH/(HO, UTO COGCTBeHHASI MHIYKTHBHOCTb H3MepHTeJabHOH netun L, Gyxer

! Rmax =

57



WCKaxaTb BuA curHana U(f). DTu uckaxeHuss OyAYT OTCYTCTBOBATb, €CJH
NOCTOSIHHAST M3MEPHUTENbHON lenu 7 MHOT'O MeHbIlle BpeMeHH HepeManHu4uBa-
Hug T. B [2] A5 HHAYKTHBHOCTH KOJbIa JaHO CJAefylolles BbipatkeHHe:

n=pomn(8§—z), (1)

rie R— pajHyc Koublla,

a— paAHyC CEeYEeHMsi IPOBOAA.

Hns wamero caydas R =0,25-10"% %, a=0,35-10-* m» u L, =5-
-10~Y 21, UTO BAaeT MOCTOSHHYIO 3aTYXaHHS H3MEPHTEIbHOH uerm

L,

g

T = = 10~10 cex.

T. 0. nocTosAHHaAA 3aTyXaHnug HSMepHTEJIbHOﬁ liend Ha NopsaAAoK MeHnblle
MHHHMAaJABHOH IJHTEJNbHOCTH H3MepsaeMblX CHUTHaJ/J0B, Te€M He MeHee BBUAY
HpHHH‘HHHaJIbHOﬁ BAaXHOCTH BOHOpoca O BJAUAHHH HHAYKTHBHOCTH H3MEDH--
TeJbHOH NEeTIH Ha OOBEKTHBHOCTH U3MeEpeHHd BPeMEHH NEPpEMarHuyHBaHuiA
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Puc. 1. ’ ’Puc. 2.
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deppuTa HaMH B6BLT NPOJENaH ONHCAHHBIH HU2Ke KOHTPOJbHBIH 3KCIEPHMEHT.

TlocnenoBaTe/IbHO ¢ H3MEPHTEJIbHLIM BHTKOM OBLJIO BK/IIOUEHO CONPOTHUBJIC--
nue R =310 om, 61arosaps ueMmy NOCTOSHHAA 3aTYXaHHS H3MEPHUTEJbHOH
ilend Obljia yMeHbLIEHa B 6 pa3, 4TO AOJXKHO ObJIO HOBECTH K COOTBETCTBEH-
HOMY YMEHbIIEHHIO JJIMTENBHOCTH U3MEPEHHOr0 CHrHaJja B TOM cjiyyae, eC/d
€T0 JJIMTENBbHOCTD OflpefiesdaeTcd HHAYKTHBHOCTBbIO L,. Kak cuenyer us.
puc. 3, IJHTENbHOCTH CUIHAJA NPAKTHYECKH He H3MEHHJIaCh NPH YMEHbIICHHH
NOCTOSIHHOM 3aTyXaHUsI..

[1pu B3yueHUH MarHHTHO-BA3KHX CBOUCTB MaTepHaJa 'HeoGXOAHMO Yuil--
THIBATh BJIHSIHHE NOBEPXHOCTHOrO 3 dexta. Hasnume nocsiennero Moxer npu-
BECTH K 3aTSTMBAHMIO W H3MeHeHHIO GOpMBI Npolecca epeMarHHuWHBaHHUsA.
Js npelBapHTeNbHON ONEHKH BJHANHA [OBEPXHOCTHOrO 3¢¢exkra HaMH
Oblla NPYMEHEeHa MeTOAMKa, INpeljoxkeHHast ButkoswiM [3]. Hamenenue
MACHHTHOTO COCTOSIHHSI MOBEPXFOCTHHIX CJI0eB ¢eppoMarseTHka MOXKeT OBITh
BLIPAXKEHO Uepe3 MMIYJAbC NepeMarHM4YMBaIoOLlero MarHHTHOrO HOJs:

zzj(Hz—Ho)Vt: ' (2
vB ’ B2°

e 5) -
B— Bsth( Q-—@) 4)

3aech Bs— HHAYKIHS Hacblll€HUS,
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r, U H,—3KcuepHMeHTalbHO OUpeleaseMbie NapaMeTps, XapaKTepH-
3ylouMe AHHAMHUECKHE. MaTHUTHbIE CBOMCTBA CEpPLEYHMKA,

c‘s:arth&.

N

[lepeMarii4ydBaHHe BHYTPEHHHUX CJIOEB CBA3AHO C MMIYJbCOM
BHEWHero 1oJad chaoxunee. Muunuupyemble 1pu HepeMarHHUUBaHHU

o

~ S~

Puc. 3. OcumsnorpaMMbl MMIYJALCOB TepeMaTHHyHBaHUA: a — 6e3 106a-

BOYHOrO COUPOTHBJAEHHA (uyepe3 ocnabutesb 15 06): 6 — BKAOUEHO [0-

6asounoe comporHejenye 300 oxu. Yactora rpalyHpoBouHbix KoseGanHi
500 meey.

NJACTHHB BHUXPEBHE TOKH CO31aI0T AONOJHHUTENbHLIH HMOYJIbC A8
BHYTPEHHHX cJoeB Q, 1 Q = Q. + Q,.

[lonpaBka mepBOro mpHOJAHKEHHS COCTOHT H3 IONPABKH, 3aBUCS-
el OT NMPOBOAUMOCTH (eppHTa,

1 ,
Q =— ("~ x)=(B+B) (4a)
M NONPABKH, 3aBHCHIIEH OT NU3JEKTPHUUYECKON NPOHHUAEMOCTH,
2
Q——Lr— e, (12BN 11— 1), )
N 2 B%

B Buipaxenusax (4a) u (S)b_TOJlmuHa cepleyHuKa (B HalIeM cayyae
D — . y
b=——§—, rie D — BHewHHuidl, a d— BHYTPEHHHI JAHAMETpP CEepLeu-

HHKa), ¥ — pPacCTOsAHHE NepeMar{dyHBaloLerocs ¢Josi OT cpeiHed ocH
cepaeunuka. I'. A. Tatyp |4] npu pacueTe BpeMEHH nepeMarHHYHBaHUSA
¢ y4eToM BA3KOCTH M nosepxHoctHoro sddexra na 2L{BM noxasana,
YTO BJHAHHE AMBJEKTPHYECKOH I1POHHIIAEMOCTH HA IPOLECCH Tepe-
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MAarHM4YMBAaHUA HAYHHAET CKasLIBaThCA JHIWL npH ¢ > 10-2. Opnako,
10 [JAHHBIM [O], AMBJEKTPUUYECKAs IPOHHMILAEMOCTH BCeX (EpPpPHTOB
TpU BBICOKHX . yacToTax maxaet jao 10. CjienoBaresnbHO, HONpaBKOMH
Ha TOKU CMEIIEHHA MOXHO HpeHedpeub.

HauGosbasi BeuuMHa DONpPaBKH, CBS3AHHOW C 3KPAHHPYIOLIHM BJIHS-
HHEM BHXPEBBIX TOKOB, a CJIeJOBATENbHO, H HauG0JIblIee BO3MOKHOE HCKAXKe-
HHe (pOPMBI MMIyJibCa OTHOCATCS K CPENHEMY CJIOI0 MepeMarHHYHBAEMOro
cepeunnka. HanGospwasi Besuunna NONpaBKH [JIsl CEPHAEYHHKA MAapKH
0,16BT (10X7,5)X2) 0=0,2.10 =6 ky.s/cu. Beinunna UMmyJbca mepeMariu-
YHBAIOLIETO NOJIA A 3TOro Qgepputa paBHa 1 mx xya/cm. CaenoBarennHo,
nonpaBka Ha BHXpEBblE TOKH CPaBHMMa C BEJIHYHHOH HMIYJbCa MEePEeMarHu-
YHBAIOILETO MNOJSt JUIB NMpu ¢ == 10~ Tom™!cm= 1. [Ing ucciaeayeMbix HaMH
(¢eppuToB yaeabHAA NMPOBOAMUMOCTH o= 10—1+10~%om —'cm— ', Onmuaxo
€CTb OCHOBaHHS Npeliosarath [5], YTo MPOBOAUMOCTh PE3KO yBeJHUUBAETCS
€ BO3pacTaHUEM aMIUIUTYIbl [IePEMAaTHHYHBAIOIIEro NOJIs B pe3ysbTaTe pocTa
- IOJIH BBICOKOYACTOTHBIX COCTABJANIIHX, BOSHUKAIOIKX NPH HAHOCEKYHIHBIX
BpeMeHax mnepeMarHuunBaHuf ¢eppura. OKOHUATEJBHBIH OTBET Ha BOMPOC
O BJHMSIHHH Yj€/]bHOH NPOBOAMMOCTH Ha HMNYJ/bCHBIE XapaKTepHCTHKH dep-
PUTOB B CHJIBHBIX MOJAX MOXKHO OyAeT AaTh JHUIIb NPH H3YUEHHH 3THX Xa-
.PaKTepHUCTHK B IIUDOKOM HHTEpBaJIe TEMOEPATYDP.
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