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. METOIOHKA BbIBOPA CEYEHHSI TOKONPOBOIAALWIHUX )KHJI
BbiCOKOBOJIbTHbIX THBKHX KABEJIEM

B. C. AMUTPEBCKHH

(IlpencraBieHa HayuHbiM ceMHHapom Kagelper DMKT)

Ceuenne TOKONPOBOASIUMX »KuJ Kabejell BBIOHPAIOT, UCXOJSI U3 TOKA
HarpysKH M JONYCTHMOH INIoTHocTH TOKa [1]. JlaHHBIE mpuHUMO BhiGOpa ce-
YeHHs TOKONPOBOASIIHX KHJ OCHOBAH HA 3aBHCHMOCTH CPOKa CJYXKOBI H30-
Jguuu oT temnepatypbl. OOBIUHO A4 OUEHKU CpoKa CAYKOB H3OJAALUH NPH
pasHHIX TeMIepaTypaxX HCIOJb3yeTcsi ypaBHeHHe AppeHuyca [2], KoTtopoe
NOKAa3bIBaeT, UTO C MOBHIIIEHHEM TeMIlepaTyphl CPOK KH3HH H30JSIUHU YMEHb-
1IaeTrcsl Mo 3KcrnoHeHte. M3 3Toro mpasuja c/efyer, YTO IOHHKEHHEe TeMIle-
paTyphl H30JAs1uuK Kalbessl NMOBLILIAET €ro N0JAroBeYyHOCTh. TaKasi 3aKOHOMep-
HOCTb MNpOCJAEXKHUBACTCA OUEHb XOpOWO 15 -KabeJell cTalHOHApHOH IMpo-
KJaJKH.

B ka6eJsx, mpuMeHsieMbIX 1Js NUTaHUs NOABHIKHBIX morpebureseli, Ha-
npuMep, 3KCKaBaTOPOB, CYHIECTBEHHOEe 3HaueHHe NPHOOPETAIOT BHYTpPEHHHE
MeXaHHYeCKHe HalpsixKeHHs B uaoasiuuH., Ilpu usrube kabesss B H30JSIIHU
NOSIBJAAIOTCA MeXaHHYeCKHe HAalpsiXKeHHs, BEJHUMHA KOTOPBHIX TeM GoJblie,
yeM HHKe TemNeparypa. [Ipu noBbllleHHH MeXaHHYECKHX HaNpSKEeHUH A0JI-
TOBEUHOCTb H30JISAIHH CHH¥KAETCSH.

Takum o6pa3oM, HOBLlLIEHYNe TeMIlepaTyphbl, C OJHOA CTOPOHE!, BLI3bIBAET
YCKOpPEHHLIH OTKa3 H30JSIHH, eCAH OTCYTCTBYET ee aedopManus, a ¢ Apyro#
CTOPOHEI, YyMEHbLIAS MeXaHHUeCKHe HaINpsKeHHs, YBEJIUHBAET ee A0Jro-
BEUHOCTb.

Huzxke onuceiBaercsi MeToanKa BbiGopa CeYeHHs] TOKOMPOBOISINHUX KHJI
BLICOKOBOJBTHRIX THOKuXx KabGesaeil thna KIIBI'M. ITo rta6auumam ponyctu-
MBIX TOKOB BHIGHPAIOT ceueHHe TOKONMPOBOJAIIMX KHUJ Kabessd NpHU YCJIOBUH:
HOMHHAJ/bHBIA TOK YCTAHOBKH paBeH HOMHHaJbHOMY TOKYy KabGeas. OnHoBpe-
MEHHO BHIOHpaIOT ABa OJHKAAIIHNX MEHbUIHX CTAHAAPTHBIX CeYeHHs TOKOIpPO-
BOAAMMX XWiI. Hanpumep, ecau no ycjoBHIO HOMHHAJBHBIH TOK YCTAHOBKHU
paBeH HOMHHANBHOMY TOKY Kabess, npuHsAto ceueHue 50 mm?, TO AONONHHU-
TeJIbHO MO TabAKxLaM BHIOHPAIOT JBA MEHBIUUX ceueHHsI— 35 H 25 mm?.

ITo mereoposornueckuM IaHHBIM CTPOSIT FOJOBOI rpaduk Temmeparyp
OKpyzKalomeH cpeinl 3a rof. Ha 3toMm xe rpaduxe HaHOCAT KPHBYIO TOKOBOI
HArpy3KH YCTAaHOBKH 3a O], NI0JIb3ysIChb MeTOLAaMH, U3/oXkeHHEIMH B [1, 3].
[Ipn kKax10M TOKe M TeMIepaType OKDY:KaIOINeH Cpelbl OnpesensioT TeMIe-
parypy usonsuun [4]:
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T,— Temnepatypa OKpyxXaluleH cpe/bl,

I — Tok Harpyskuy;

1 — YHUCJIO TOKONPOBOASIINX XKHJI;

R, — conpoTuBaenue 1 cm IJIHHBL ToxonpOBolmmen JKUJIBI;

S — TemJIoBOe CONMPOTHBJIEHHE 3J1€MEHTOB Kabessl OT XHJBl K OKpy#kKa-
I0IIeMY BO3LYXY, TeIJI. OM CM.
TensoBoe cONpOTHBJEHHE NOACYHTHBAIOT

0,150 Gy, 3,2 @)

S,=
n D.B

B 31OM BBIpaxKeHHH

(G, — reoMeTpuueckul pakTop;

S;p — yHeabHOE TENJOBOE COMPOTHBJICHHE PE3HHBl H OMJIeTKH, Gepercs
paBHEIM 650 Ternu. om-mm;

D, — nuamerp Kabensi, MM,

B — kosppuunenT Temsmooraaud ot Kabess B BO3AYX, IPHHHMAETCA NPH

D, 6onpime 44,5 un 1 L 5 unpu D, Menbme 44,5 mm, nOx-
1200 Tenx. om-cm”

CUHTHIBAETCA MO (opmyJie

1 1
12,6 D,+650  Temn. o -mmE

TeoMeTpHYecKHil pakTop BHGHpaeTed no puc. .

[IpoBenenHble pacyeTsl MO3BOJSIOT NMOCTPOHTL I'OAOBONH TpadHK TeMmIe-
paTyp H30JSAIUK NIC NPOAOJIKHUTEALHOCTH A/ TPeX BHIOpAHHBIX CEYeHHH Ka-
Gessi. Ha ocHoBe rpaguka TemMnepaTyp N0 NPOMOJNKHTENbHOCTH HOMACYHTHI-
BalOT 3KBHBAJIEHTHYIO TeMnepatypy [4]:
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Hammu SKCHNEPHUMEHTHl [I0Ka3aJ/ii, 4YTO B H3OTHYTOM KabeJjie MeXaHHUeCKoe
HanpsiKenwe B H30JMIUHY 3aBHCHT OT TeMIepaTypbl 10 3aKOHY

T,=

a==y,3e . (4)

¥

DKBHUBaJEHTHYIO BeJHUHHY p0 HafigeM [4]:
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Jlas pacyeTa 3KBHBAJIEHTHOH HANPSKEHHOCTH ITOJIST HeOGXOAMMO HaHTH
HaNpPSXKEHHOCTb M0/ NPH MepeHanpsAXeHHAX, KOTOpas BBIYHCHAAETCA 10 H3-

BEeCTHOH (popMmy.ie:
: U
J
E;— ) (7)
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HurerpajpHylo KpUBYIO pachpele/fieHHA BePOSTHOCTEH aMIVIATYA MepeHan-
psixKeHHil pa3OuBalOT Ha HHTepBaabl. U; COOTBETCTBYET CpeJiHeMy 3HAUeHHIO
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Puc. 1. Teomerpuueckuit gakrop G, aas xabenefi: §,; — TOMUMHE
H30JUHH, O — TOMIEMHA O0C0JIOUKH, dy OAHAMETp TOKONPOBOAALLEH
K HJIBI

j-ro nutepsana. U, paBHOo paboueMy HanpsixeHuto. Bpemst medcTBHs Hanps-
xenusa U,; HaxonuM _
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B 3TuX BhIpaxeHuax o603HavYeHo:



T, — sKBHBa/l€HTHAsl TeMIeparypa H3OJSLHN;
k — nocrosiHHas BoabuMaHa:
D — sneprus anccounanuy csisu C—C B Kayuyke;

T; — temnepaTtypa i-ro uHTepBajia rpaduka TeMIIePaTyp Mo IPOMAOJIKH-
TeJLHOCTH; .
T; — BpeMmda aeuctsus T ;

T—ICPHUON HU3MEHEHHst TeMmleparyp H30JAUHH TOpHHHMaeTcs 3,16-
<107 cex;

0 — BHYTPeHHCe MEXaHHYeCKOe HaMpsKeHHe B H30ASLHI H3OTHYTOTO Ka-
beng;

Y — CTPYKTYPHO-UYBCTBHTE/IbHBIA KO3DDHIUHEHT,

Yo, 0o — GepyTcs mpu Temmepatype aGCOMOTHOTO HYJIS;

g — BEPOSAITHOCTb paboThl Kabesnss B H30THYTOM COCTOSIHUU;

b, — nocTosiHHBI KO3 PULHUENT;

(o) s — 5KBHBaJIeHTHAst BEJIHYHHA B M3OJIALMH H3OTHYTOTO KaGess:

(vo); — 3HaueHHe yo npu temneparype T;

1L — YHCJIO HHTEPBAJIOB TeMIIepaTyp; :

A, b — nocrosiuble, 3aBUCAILHE OT CTPYKTYPHI MOJHMEDA HJH PE3HHbI;

p — K03 PHUMENT KOHUEHTPALHH JOKAJbHOH HANpSKEHHOCTH HOJS B
AHU3/ICKTPUKE 3aBHCHT OT XaPaKTEPHCTHK HEOJHODPOIHOCTH H Pa3MEPOB H30-
JISIHUH,

[ — KO3 HUHEHT HEOAHOPOAHOCTH 1J51 KaGeabHON H3OJAUHH paBeH

R—r
R )
rin——
r

R — BHemHui paguyc H30A5IHY;

r — BHYTPEHHHUH PagHyC H30JSILHY;

1 — YHCJIO HHTEPBAJIOB, Ha KOTOPble pa3s0HBaeTCs HHTErpaibHas KpuBas
pacmpeneseHHst aMIUIMTYX NlepeHalnpsiKeHHit;

N — 4ucno nepenanpskenuii 3a rox;

®(Uj), (U, ) —BepOIATHOCTH TNOABICHHA AMIVIHTY nepeHanpsixe-
HHEl, COOTBETCTBYIOLIHE NPABLIM H JIEBBIM IDAHMIAM [-I'O HHTEpBaJa;

Tn — CPEIHAS JNJHHaA BOJIHBL OJHOTrO IlepeHanpsikeHusi. [Jo 3KBHBaJeHT-
HBIM 3HAYeHHsM Ts (yo), u E, onpefelsiior mJis KaXIOro BapHaHTa ceue-
WHA TOKONPOBOASIIIEH XHJBI CPeAHHH CPOK CAYKOGB H30JALMH No GopMyJie

Y ) 2 De
D— 28 fE. )2 (vo).2 | i
I N e rid 7 vz
I o kT ’
0 3

rae To-— BpPeMst pesJakcaluH cBsi3ell npuHumawT 10-13 cex.

M3 sananubix BapHAaHTOB CeYeHHS! TOKONPOBOASIEH KHMJIB BEIGHPAIOT
TOT, NP KOTOPOM CPOK CJYKObI H30JSIIIUHH MaKCHMaJAeH.

[Ipensnaraemas Metonvka BeI6Opa ceyeHHs: TOKONPOBOAALLIHX KU MO3BO-
JISIET IOCTATOYHO MOJHO YUeCTb YCJIOBHA 3KCIIyaTaluu kabend. [IpaBuiibHbli
BbIOOp ceueHHs TOKONPOBOASILMX XKHJ I[O3BOJHT CYLIECTBEHHO MOBBICHTD
CpOK c/1yKObl Kabess (CM. npUIoKeHHe).,

HPUJJTOXEHHE
Ilpumep BbIGOpa ceuyeHUs] TOKONpoOBoAsiedl Kuiabl Kabenas KIIBIM—
6 K8
Hcxonubie nannpe: 1) HOMHHAMbHBI TOK 3KckaBaTtopa 102 a, 2) uame-
HeHHe ToKa 3a paGoynil MUKJ NOKa3aHO Ha puc. 2, 3) sKckaBatop paboTaer
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o TPEXCMEHHOMY IpauKy B TeueHHe rofa, 4) rolloBoil rpaduk Temuepartyp
MoKas3aH Ha puc. 3, 5) BepOSITHOCTb MOABJEHHUs aMIIUTY[ TepeHanpsiKeHni
NOJYUHAETCS HOPMAJIBHOMY 3aKOHY C mapaMeTpaMH: MaTreMaTHYeCKOe OXKH-
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Puc. 3. Tonosoit rpaduk Temnepartyp: OKpYXaiolleil cpeinl;

—_— e H30JIAUHH Kabenst IpH CeYeHHH TOKOMPOBOAAIIEH KHAbL 25 mu2

name U=4,25 Ugzwu cpeasekBagpaTuuHoe OTKJIOHeHHe s=—1,08 Uy,
6) uncio nepenanpsxenust B rox N=2000, 7) cpeass AMHHA BOJHHI Iepe-
nanpskeHui pasHa 0,004 cex, 8) kaGeab MOCTOAHHO paGoOTaeT B H30THYTOM
coctostHul (§=1), 9) xXapaKTepHCTUKH H30JSIHH, ONpeJe/JeHHble M0 KCIIe-
puMeHTaM, npuBoasaTca B Tabu. [1-1.
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Ta6auma II-1

D A 8 T0° s b,
e 08 1 dnc 1 B
ce c8 °K 8 K
5,51-10—19 0,4-10—26 0,00351 5,28.10—18 0,0172 3.5

ITo HOMHHAJILHOMY TOKY 3KCKaBaTopa BhIOHpaeM ceueHHe TOKOIPOBOAS-
el Kuaol 25 um? u ponosHutensho 16 u 10 mm? ITlo rpaduky nsmenenus
TOKa 3a pabouuil MK 3KCKaBaTopa HAaXOJAHM 3KBHBAJEHTHLIH TOK, BbI3bIBa-

IouiHi Harpes kKabedas,
1 g
a:]/ —L [ Ax, TF1
T
P
rje

Tp — NPOAOKHTEAbHOCTL pabOUero HHUKIIA;

I, — ToK B k-ii uHTEpBaJ paboyero LHKIa;

At -— BpeMmsd ero JeHCTBHS.

dopmyna (I1-1) mocratouHo TouHa B cJaydae, ecJH IOCTOSIHHAs Bpe-
MeHH Harpepa kKaGess MHOTO OoJblie Tp.

ITo rpaduky puc. 1 u dpopmyse (I1-1) nonyueno 7,=0,57T ,, . Tak xax
paBoTa 3KCKaBaTopa IPOHCXOAHT HEHNPEDLIBHO B TeUYEHHE BCero roja; To
MOXKHO NMPUOJIHAKEHHO CYHUTATh, UTO T 4 ABAAETCH MOCTOSHHBIM.

[Toncrasasas B ¢opmyay (1) [, noacuHTEIBAeM TeMIlepaTypy H30JSIIHU
kabesg B pasiuunble MOMeHTH BpeMmenn. Ha pHc. 3 HaHeceHa KpHUBas TeM-
nepaTypbl M30AAUME MAst Kabess ceueHHeM 25 mmZ AHaJOTHYHBIM 06pasoM

. BBIYHCJISIEM TeMIePAaTypy H30JASUUH /s CeYeHHH TOKONPOBOAAIINX XU 16 u
10 mm2. Haa pacuera paszbubaem rpaduk TeMIEpPaTyp H30JAUHH HA HHTep-
BaJibl Tak, 4TOOBI B KAXK/OM HHTEDBaJe OTK/IOHEHHE TEMIEPATyphl OT CpejHe-
ro 3HaueHusi He npesbunajo -5°. B taba. [1-2 paworcs 3Hauenus cpeJHHX
TEMIIEPATYP HHTEPBAJIOB C YKa3aHHEM OTHOCHTEJIbHOH NPOJOJIKHTEIbHOCTH
HHTepBaJa.

Ta6nuna I1-2

0,1667 0,25 0,1667 1,1667 0,25
Ceuenue
HKUABI, Mm?
25 ’ 268 274 285 298 305
16 278 284 295 308 315
10 ' 296 302 313 326 333

Tlonb3ysick 3HauenusiMmu temnepatyp taba. I1-2, xapakrepuctukamy H30J5-
uun ta6a. Il-1 u popmynamu [3, 4, 5], HAXOAUM SKBHBAJCHTHBIE BEJHUMHBI
Tyu (yo)s , KoTophle npuBeeHsbl B Tabq. [1-4.

HHuTerpasbHylo QyHKUHIO pacmpefieseHuss BepOsSTHOCTeH pa3obbeM Ha
paBHble HHTepPBAaJibl, LINPHHY KOTOPHIX IpuMeM paBHOH 2 k8. [To dopmyne (7)
As cpenned Beanyunot U; moacuuteiBaem E; , yuuThiBas, uto R—r=4 mn

o T
A Bcex kabGedieii. Ilo ¢popmyne (8) maxoaum oOTHOIIEHHE —.~ » KoTopoe
i

OCTaeTCsl HEeH3MEHHBIM /sl JI000H TeMnepaTypbl. 3HaueHHUd BEPOSITHOCTEN

12
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FC¢
Gepytest u3 raGauu uurerpaja Jlanmaca [5]. B ta6a. I1-3 paorcs T] H

i
E; . Nannvie ta6a. I1-2 u I1-3 nossoasior paccuntats E, no (6) pis pasHBIX
CeueHHH TOKONPOBOAALINX Kuj kabentsi. B taba. [1-4 patorcs 3uauenus E

Tadonuuwa I1-4

! (1) E CpoK cnyx6b1 H30AAL MK B rOAAX
Cevenne T, %)y 3
TOKOHPOBOML[}E" oK _ O 8 HM3OTHYTHII npaMoit
KHBL, MM c8 M Kabeb kabenn
25 300 3.49-10—20 2,30-10¢ 0.4 8900
16 309 2,92.10-20 2,00-10¢ 1 4000
10 326 '2,05-10—20 1,60-10¢ 4 1000

Bri6npaeM HaMBHITOAHEHINME BapHaHT, [AOLIHI HaubOMbIIYIO  fOJATOBEY-
HOCTb, TO €CTh CeYEHHE TOKONPOBOASLIEH XKHJBI 10J1XKHO paBHATbe 10 mm2.

JIUTEPATYPA

1.JI. H Bantugauos, B. . Tapacos, DNIeKTPOOGOPYAOBaHHE 3JEKTPHUECKHX
CTaHUMA u noxactanuuil, T. I, 1'oc9Hepr0H311a_T, 1960.

2. M Taynymkun, A.E. Caaksay, JI. IT. Illep6axos. Kabeasase PE3HHEI.
«DHeprus», 1966. .

3. B. C. JInBwu1. OCHOBH TeOPHH CYMMHDOBAHUS 3/EKTPHUECKHX Harpysoxk pasHo-
PORHLIX TPOMBILIJICHHBIX 3/€KTPONPHEMHUKOB. M3BecThs BY30B, «DJEKTpOMeXaHHKa», Ne 8,
1970, crp. 900—904.

4. B.C. ImutpeBckuil Pacyer u30Jsiuun BHICOKOBOJNBTHHX Kabeledl, «KabearHas
TE€XHUKa», B I[1e4yaTH.

5. E. C. Bentueas Teopus seposraocredt. «<Hayka», 1964.



