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MeTox pacueTa HOMHHAJIBHBIX XapaKTEPUCTHK JMOOOr0 TOKOBEIYUIETO JIEMEHTA Kabesis MpH KOpoT-
KOM 3aMBIKAHHH OCHOBBIBAETCS Ha TMPEANOJOXCHUH, YTO TEIDIO COXPAHAETCA BHYTPH TOKOBEAYILETO
9JIEMEHTA B TEUeHHE BPEMEHH KOPOTKOTO 3aMBIKaHMSI (T. €. IMEET MECTO anuabaTHUeCKHil HarpeB). OIHaKo
BO BpeMs KOPOTKOTO 3aMBIKAaHMS MPOMCXOOWT TIEpeiaya TeIvla B COCENHUE MATepHaibl U OTO ClenyeT
VUMTBIBATD.

B HacrosimieM CTaHIapTe MpHBEIEH MPOCTOH METON ydyeTa HeaauabaTHUeCKOro XapakTepa Harpepa
MpH pacyeTe HOMHHAJIBHBIX XapaKTEPHCTHK B YCIOBHIX KOPOTKOTO 3aMBIKAHHS, UYTO O0ECTICUMBAET MOMY-
YeHHE OMMHAKOBBIX 3HAUECHHIT HOMHHAIBHBIX XapaKTEPUCTUK PA3TMIHBIMHU pa3paboTynKaMH. CylIeCTBYIOT
METOIBI pacyeTa ¢ UCHOJB30BaHHEM DBM, HO OHM HEe HAMHOTO TOYHEE M CIMLUKOM CJIOXHBI IUIA CTaH-
JapTU3aluim.

B dbopMynax comepxaTcs 3HAUCHUS, KOTOPBIE 3aBUCST OT BUIIA MCIIOIB3YeMBIX B KaGe/IIX MaTepHaJIoB.
3HaueHHS yKa3aHH B Ta0IMIAX; 3TH 3HAUEHUS JTUOO SIBJISIOTCS CTAHTAPTH30BAHHBIMU (HANpUMeEp, YACTb-
HO€ SIEKTPUUYECKOE COMPOTUBICHUE U KOIDOULUMEHTH TEPMUIECKOTO CONPOTUBIICHUA), TMO0 OOLLETPH-
HATHI B TIPAKTHKE (HATIpUMep, YAEIbHAS TEIIOEMKOCTB).

Jns moyyeHusT CpaBHUMBIX PE3YJABTaTOB DACUETHBIC XapaKTEPUCTHUKH TIPU KOPOTKOM 3aMBIKAHUM
JOJKHBL OBITH ONPEACTACHBI TOCPENCTBOM HACTOAIIETO METONA ¢ UCIOIb30BAHUEM 3HAYCHMI, YKa3aHHBIX
B HacTosMIeM cTaHmapte. OMHAKO MOTYT OBITh MCTIONIB30BaHEI U ApYyTHe, 60Jiee IpHeMIIeMBIC IJTST HEKOTOPBIX
MaTEPUAJIOB MOCTOSHHBIE 3HAUCHMS; IS TAKMX CIy4acB B MPWIOXKEHUHM TPUBEIECHBI COOTBETCTBYIOLLE
HOMHWHAJIbHBIE XapaKTepUCTUKH KaGess Py KOPOTKOM 3aMBIKAHUU M Pa3TUIHBIC TIOCTOSTHHEIC 3HAYCHUS.

B nHacrosuiem craHmapre MPUHATHL HauOojee HEOIATOMPUSTHBIC YCIOBUS KOPOTKOTO 3aMBIKAHUSA,
MO3TOMY OIpPEAEIsieMble HOMUHAIBHBIE XapAKTEPUCTUKU SBISIOTCS MPEACTbHBIMHU.

HeagnaGatuueckuii MeTOA MPUMEHUM IS JIIO00M IIUTETBHOCTH KOPOTKOTO 3aMbikaHus. ITo cpas-
HEHMIO C aIuabaTUIeCKUM METOIOM OH IAeT 3HAYUTEIBHOE YBEIMYECHHE NOMYCTUMBIX TOKOB KOPOTKOTO
3aMBIKAHUS I SKPaHOB, 060JIOUEK M, B HEKOTOPBIX CAyJasxX, XMl ceueHrHeM MeHee 10 Mm2 (0COGEHHO
MPYU HAJTMYUH TIPOBOJIOUHBIX SKPAHOB).

st HauGojiee IMPOKO MCIOIB3YEMBIX XKIJT CUJIOBBIX Kabeneit 5 %— 5T0 MUHUMAIBHOE YBEIUYCHHE
JIOIyCTUMOTO TOKa KOPOTKOTO 3aMBIKaHMS, KOTOPOE MOXKET OBITh UCIIOIB30BAHO HA TIpakTHKe. [1pu a3TomM
IUI COOTHOLUEHUS IJIMTEIBHOCTH KOPOTKOTO 3aMBIKAHUS U IUIOLIANY MTOMIEPEYHOTO CEUCHUS KB MEHee
0,1 ¢/MM2 yBeIMUEHHE TOKA HE3HAUUTEIBHO, M MOXET ObITh MCIIOJB30BAH aqMabaTUYeCKUil METOm. DTo
XapakTepHO IS OOMBIIMHCTBA MPAKTHUECKUX CIIy4acB.

HacTrosumii cTaHaapT ycTaHABIUBAET CIEOYIOIIYI0 METONMKY pacueTa:

a) BBIUMCJICHUE amuadaTHUeCKOTO TOKA KOPOTKOTO 3aMBIKAHMS;

6) BBIYMC/ICHHE TOMPAaBOYHOTO KO3GhGdUILIMEHTa, YIMTHIBAIOLIETO HeannadaTHUeCKuil Xapakrep Ha-
TpeBa;

B) MEPEMHOXEHME 3HAYSHUI 1O . a) ¥ §) U MOIyUYeHHE JOMYCTUMOTO TOKAa KOPOTKOTO 3aMBIKAHMSI.

TpeGoBaHMST HACTOSILLETO CTAHIAPTA SIBASIOTCS PEKOMEHAYEMBIMM.

H3nanve oduumaimHoe TlepeneyaTka BOCHpenieHA

© MH3matensCcTBO CTaHAAPTOB, 1991
© HIIK UspatenscTBo craHmapros, 2004
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1. Ooo3nauenus

TMOCTOSHHBIE, OCHOBAHHBIE HA TEPMHUYECKHMX XapPaKTEPUCTHUKAX OKPYXAIO- .

IUMX WM COCEIHUX MATEPHATIOB . « « o v v v v e et e e e eeee e e (MM2/C)5, MM?/c
MOCTOSTHHBIE, UCTIONIb3YeMbIE B HeanuabaTuueckoi hopmyne s KUl

M TIPOBOJIOK DKPAHOB. « « ¢ v v v o e et e ee et et e ee e e et mM/M, K - M - Mmm?/ITx
IUAMETP BOOOPAKAEMOTO KOAKCHAJBHOTO IWJIMHIPA, BIIMCAHHOTO TIO

BHYTPEHHEH MOBEPXHOCTH BMAAUH TOGPUPOBAHHON OOONOUKH . . . . . MM

— AOUaMeTp BOOﬁpa)KaCMOFO KOaKCHAJIbHOIO HWIMHAPA, OIMUCAHHOIO TIO

HApY>XHOH TOBEPXHOCTHU BBICTYIOB TO)PUPOBAHHOM OOOJOUKH. . ., .. MM
KO3(DGUIIMEHT yyeTa HEMOJHOTO TEIUIOBOTO KOHTAKTA

JTOMYCTUMBII TOK KOPOTKOTO 3aMBIKaHMS (CpeaHee KBaIpaTHUECKOe
3HAYCHUE JUIS JAHHOM IJIUTEABHOCTH) © . v v v v v v e e eeoe e A
TOK KOPOTKOTO 3aMBIKaHMs, BEIUMCIICHHBII HA OCHOBE anuabaTHUECKO-

ro Harpepa (CpeaHee KBaIpaTUUeCKOe 3HAYCHUE VISl JAHHOU IJIUTENb-

(0o 7 ) SO A
HM3BECTHHII MAaKCHMAJIBHBII TOK KOPOTKOIO 3aMBIKaHUS (CpeoHee KBa-
paTUYECKOE 3HAYCHUE ST JAHHOU JJIMTEITBHOCTH). .« o v v o v v v v v o w . A .
TIOCTOSTHHAS, 3aBHCAINAS OT MaTepHajia TOKOIIPOBOMAILETO SJIEMEHTA . . AC]E/MMz
KOI(DGUIIUEHT TETIOBOTO KOHTAKTA &+ v 4 v e v e v e e ve oo ve e en s c?
IUIOIIAE TMONMEPEYHOTO CEYEHUSI TOKOMPOBOASAIIETO JIEMEHTA . . . . . MM
TMIOCTOSTHHBIE, UCTIONIb3yEMBIE B YITPOILEHHOM (opMysIe VIS KWI H pac- .
TIOJIOXEHHBIX HA PACCTOSHUM JPYT OT APYra MPOBOJNIOK KPaHOB . . . . (MM2/c)2, MM2/c
CpemHMil TUaMeTp O0OJIOUKHK, SKpaHa UM OPOHH. . . . . . ... ...... MM

YUCJIO JICHT WU TIPOBOJIOK

JJIUTETBHOCTD KOPOTKOTO 3AMBIKAHHUS . « « v v v v oo oo e e e eeaeennn c

LOVPHHA JIEHTBI. © o o v o v v oo e e oo oo eeaneeoeeeneeenneennnsns MM
BEJIMUMHA, OOpaTHasA TeMMepaTypHOMY KO3 dHUIMEHTY CONPOTHRIIE-

Hstmpu 0°C .. ........... e e e et .. K
TOJIIIMHA OOOJIOUKH, SKpaHa MM OPOHH . . . .. ... .. ........ ... MM
KO3(MHIIMEHT yyeTa TETJIOBBIX MOTEPh B COCETHUE DIICMCHTHI

KOHEUHAST TEMIIEPATYPA « « <« o e v e v e e e e e e e eeneneanennns °C
HCXOMHAST TEMITEPATYPA .« « o« o v e e oo e e e e e et eeeean e °C
VACNIBHOE TEPMHUYECKOE COMPOTHBJICHUE OKPYXAIONINX HJIH COCETHHX
HEMETAJUTMICCKUX MATEPHATIOB. « « . ¢ v v e v v oo e oo eeane e K - m/Br
VACNBHBIE TEPMHUIECKUE COTPOTHBJICHHS CPEIBI C KAXAOH CTOPOHHI

OOOJIOUKH, DKPAHA MM OPOHM . . . . . . . ottt it i i e K - M/BT
VIENBHOE 3JIEKTPUUIECKOE COMPOTHBICHUE TOKOMPOBOMSIIIETO JIEMEHTA

MPH 20 °C . . o e e e e e e e OM-M
yAeNbHasE 00beMHAs TETUIOEMKOCTh TOKOMPOBOSIIIETO lIeMEHTA

IPU 20 °C. o oot e e e Ix/(K M)
yIenbHas 06heMHas TEINIOEMKOCTh OKPYXAIOMIMX HITH COCETHHX HeMe-
TAIUTHYECKHX MATEPHATIOB . . o o v oo v v e e eeevne e e IX/(K M)
yIenpHas 00beMHas TeIDIOEMKOCTh KpaHa, 060IouKy Wi 6ponn . . JIx/(K - M)

yaeAbHasE 00beMHas TEIUIOEMKOCTD CPEABI ¢ KaXIOM CTOPOHBI DKpaHa,
OBOIOUKHM MM OPOHM . . . .\ oot et et et et ie e e Ix/(K - M)
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2. JomycTuMblii TOK KOPOTKOTO 3AMBIKAHHS
JIOTIyCTHMBIiA TOK KOPOTKOTO 3aMBIKaHUSI OTIPEAEIIIOT Mo (opmyrie
I=¢. IAI[ N

rae I — nonmycTUMBII TOK KOPOTKOTO 3aMBIKAHUS, A;
I, — TOK KOPOTKOTO 3aMBIKaHHMS!, BBIYMC/ICHHBI HA OCHOBE aIMa0aTHYECKOrO HArpeBa;
¢ — KO3((PHIHEHT, YUIMTHBAIOLIMIA OTBOJ, TEIUIa B COCEOHHE JIEMEHTHI (CM. pasi. 5 u 6).
Ilns anmaGaTHyeCcKux pacyeTos € = 1.

3. Pacuer auadaTHIECKOr0 TOKA KOPOTKOr0 3AMBbIKAHHS

dopmyna amuabaTHUECKOro NMPOLIECcCa HarpeBa MpH 000 HCXOIHOM TeMIIepaType UMEET CeAYIoLIMii
oOLIHiT BH:

2 k2o 0[O B
Iy t=K?-8 ln(@.~+B)’

rie [y — TOK KOPOTKOTO 3aMBIKaHMsl (CpeliHee KBAaIpAaTHYECKOE 3HAYCHME TPH JAHHOM JUIMTEILHOCTH),
BBIUMCIEHHBIA HAa OCHOBE aiMabaTHYECKOro Mmpoliecca, A;

! — JUIMTETHHOCTh KOPOTKOTO 3aMBIKaHM, C; .

K — mocTostHHAas, 3aBUCALIAS OT MATepHaia TOKOMPOBOMALIETO 3IEMEHTA (ACE/N[M2), cM. Taon. 1;
G (B+20)- 1012
K=\ ———;
P20
S — IUIOLWANb TIONEPEYHOTO CEUEHMSI TOKOMPOBOIAILETO IEMEHTa, MM, Uil XMW, YKA3aHHBIX B
TOCT 22483, MOXHO MCNIONB30BATh HOMUHAJIBHOE CEUCHME;
©; — KOHeYHasi TeMIIepaTypa, °C;
©, — HMcxomHasa Temreparypa, “C,
B — BenmuuHA, 0OpaTHAs TEMNEPATYPHOMY KOS(DMHUIMEHTY CONPOTUBICHHUS TOKONPOBOISILIETO DIe-
MenTa mpu 0 °C (K), cMm. Tabn. 1;

In—log, ;
O,— yAenbHast OOBEMHAs TEIUIOEMKOCTh TOKomposoxdawero saemeHra npu 20 °C, Ix/(K M),
CM. Tabm. 1;
P20— YACTBHOE 3JEKTPUYECKOE COMPOTUBJIEHUE TOKOMpoBomguiero siaeMeHTa nmpu 20 °C, OM - M
(cM. Tabm. 1).
Ta6numa 1
kY, 3
Marepuan . B, K 2) G, P20> R
A ant? T/ (K - 0) O
ToxonpoBoasias xuna:
- Meab 226 2345 3,45 % 108 1,7241 x 108
- aTIOMUHMIT 148 228 2,5x 109 2,8264 x 108
0O0600YKY, 5KpaH, OpOHS:
- CBUIHEI WJIH €TO CILIaB 41 230 1,45 % 106 21,4 x 108
- cTanmb 78 202 3,9 x 106 13,8 x 10—8
- 6poHsa 180 313 3,4 x 108 3,5x10-8
- amIoOMUHU# 148 228 2,5x 106 2,84 x 10~8

D 3nauenus MOJTy4eHbl 1Mo dopMyse pasm. 3.
2 3navenus u3 [y6mkamm MOK 287 (tabm. 1).
3 3nauenus u3 xypHama «Electrar, Ne 24, oxs16ps 1972, ¢. 91.
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4. Pacuer TemMnepaTypsl npu KOPOTKOM 3aMbIKAHHH

B HekOTOpBIX caydasx (Hampumep, LIS CUCTEM C 3a36MJICHHOM HEUTpaJIblO Yepe3 CONPOTHRICHHE)
MpH U3BECTHOM MAaKCHUMAJBHOM TOKE KOPOTKOTO 3aMBIKAHHS TEMIIEPATYpPy XKWJIBI B KOHLIE KOPOTKOTO
3aMBIKaHUSI MOXHO OTPEIEUTD CICAYIOIINM 00pa3oM:

I, I3t
Ian= 3 9f=(9i+|3)eXD[—KfW]—ﬁ,

rae Iyc— M3BECTHBIH MAaKCUMAJIBHBIA TOK KOPOTKOIO 3aMBIKAHHA (CPEeIHEE KBaAPATHIECKOE 3HAUYCHHUE IS
JNAHHOUN JUIMTETLHOCTH).

5. Pacuer HeaqmadaTnyeckoro Ko3puimenTa /i TOKONPOBONAIMX KU H PACHONO0KEHHBIX
HA PACCTOSHMH JPYT OT APYra NPOBOJIOK IKPAHOB

5.1. O0mme NOIOKEHUs
OO61Mii BUO SMIUPUYECKOTO YPABHEHMS I HEAAMA0ATHIECKOTO KO (DHIIHEHTA:

s—\/1+F-A JZ +F2.B(l),
s S

rae F— Ko3(pOUIIHEHT ydyeTa HEMOJHOrO TEIJIOBOrO KOHTAKTa MEXAY XKWIOH WM TpPOBOJIOKAMM H
OKPYXXAIOIIUMHU WM COCCOHHUMH HEMETAUTMUECKUMHM MaTepHaJIaMH, PEKOMEHIyeMOoe 3Haue-
"ue 0,7 (1,0 — mns MacIOHANMOMHEHHBIX Kabenei);

A, B — 3MITMPUYECKHE MIOCTOSTHHBIE, OCHOBAHHBIE HA TEPMHYECKHMX XaPAKTEPHCTHKAX OKPYXAIOIUX WIH
COCEIHMX HEMETAUIMYECKHX MATEPHAJIOB:

. 1
4=5 \/g (MM2/c)2, Te € = 2464 Mm/m;

G i

p= < [%) /<), e Gy = 1,22 K - /]I

O, — ylenbHas 06beMHas TEMIOEMKOCTb TOKOMPOBOAANIETO dieMeHTa, JIx/(K - M3);
0; — YACNbHAd 00bEeMHAA TEIIOEMKOCTh OKPYXAIOUIMX MJIM COCEIHHX HEMETAUIMYECCKMX MATEPHAJIOB,

Jox/(K - M);

p; — YAEIBHOE TEPMUYECKOE CONMPOTHUBJICHHE OKPYXAIOUMIMX MJIM COCEHMX HEMETAIMYECKHX MaTe-
puanos, K - m/Br.

(IpemnaraeMble 3HAaYEHUS TOCTOSIHHBIX UISI 5TUX MATEPUAJIOB MPUBEACHBI B Ta0M. 2).

Ta6numuma 2
TemioBbie NMOCTOSHHBIE MATEPHAJIOB

VYiensHOE TEPMUYECKOE YnenvHasa oobeMHast
Marepuan COTPOTHRIICHHE P, TEIUIOEMKOCTD 0'2),
K - mM/Br Jix/(K - M%)

N3onsaumonHbie MATEPHABI
I[IponuranHass Oymara B Kabemsx ¢ OyMaxHON

TIPOTIUTAHHOI HU30MALNCH 6,0 2,0x 10°
[IponutaHHas GyMara B MacJIOHATIOTHEHHBIX Kabemsix 5,0 2,0 106
Macno 7.0 1,7 x 10
3 C) 3,5 2,4 % 10°
Cwrsiit 19 3,5 2,4 x 10°
IIBX B xabenmsx:
- 10 3 kB Bxiiou. 5,0 1,7 x 108
-cB. 3 kB 6,0 1,7 x 10°
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IIpodonsxcenue maoa. 2

VYnenvHOE TepMHYECKOe YamenvHas oGbeMHast
Marepuan COMPOTHBIECHUE (p)”, TEILIOEMKOCTD (0)2),
K - M/Br Ix/(K - M%)

DTUICHIIPONUJICHOBBIN KayJuyK B Kabessix:
- 10 3 B BKmOY. 3,5 2,0 x 106
-cB. 3 xB 5,0 2,0 x 10
Byrunkayuayk 5,0 2,0 % 10°
Kayuyk (HaTypaJbHbIT) 5,0 2,0 % 10°
3amuTHbIE MOKPHLITHS
JIXyTOBBIC ¥ BOJJOKHUCTBIC MaTCpPHAIbI 6,0 2,0 x 10°
Pe3nHOBOE CTOMCTOE TOKPHITHE 6,0 2,0 % 10°
TTonuxmoporieH 5,5 2,0 % 10°
TIBX B kabemsix:
- 10 35 KB BKIOU. 5 1,7x 10°
-cB. 35xB 6,0 1,7 x 10°
MBX/6utyMm Ha TOGOPUPOBAHHBIX  ATIOMUHUCBEIX

060JI0YKax 6,0 1,7 x 10°
ik} 3,5 2,4 % 106
JIpyrne KOMIIOHEHTDI
Tonynpososumit cummTeit 11D u 193 2,5 2,4 % 10°
TTonynpoBoasinmii STUICHNIPONUICHOBBIM KayuyK 3,5 2,1 10°

) 3nauenus us Ily6mukanyu MDK 287

(Tabn. 4).

2) 3xavyenns m3 kypHana «Electra», Ne 24, oxtsa6ps 1972, c. 91.
3) 3nauennsa us orueta EPRI Ne EL—3014.

5.2. TokonpoBosImMe OXHONPOBOJIOYHbIE WIH MHOIONPOBOJOYHBIC KHJIbI
Jna oOBIYHBIX KOMOMHAIIMIT MaTepuaioB oOuias ¢opmyna MOXET OBITH YIPOUICHA CACAYIOLUUM

o0Opasom:

€

=\/1 +X\/%+ Y(%)

rie X1 Y — mOCTOSIHHBIE, BKJIIOUAKOIIME B ceOd Kod(dduuueHT TemioBoro KoHTakra 0,7 (1,0 — mia
MACJIOHANOJIHEHHBIX Kaleneit), yKa3aHbl B Ta0I. 3.

Taonuua 3

Tocrosmmnie, HCNO/b3yeMble B YNPoIeHHBIX (GOPMYIax pacuera Jis KHJI H NPOBOJIOYHBIX SKPAHOB

IMocTosiHHas AN MCITH IocToaHHas Anda anlOMHUHUA
H3onsauus ) )
X, (v%/c)? Y, mv%/c X, (Mm2/c)2 Y, mv’/c
IIBX: 0,29 0,06 0,40 0,08
<3 kB 0,27 0,05 0,37 0,07
>3 kB 0,41 0,12 0,57 0,16
Cumrrorit 119
DTHJICHIIPONTUJICHOBBIN Kay4yK:
<3 kB 0,38 0,10 0,52 0,14
>3 kB 0,32 0,07 0,44 0,10
BbymMara:
- MaCJIOHATIOTHEHHAS 0,45 0,14 0,62 0,20
- apyrasi 0,29 0,06 0,40 0,08

IIpumeuanue KoabduimeHt TemioBoro Koutakra 0,7, s MacIOHAMOMHCHHBIX Kabemnei 1,0.
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5.3. H30nMpoBaHHALIE JAPYT OT APYra MPOBOJOKH 3KPAHA

5.3.1. TIOJIHOCTBIO YIUIOTHEHHBIC

®opMyna mpUMEeHNMMA K MPOBOJIOKAM 2KpaHa, PacmoNOXeHHBIM Ha PAacCTOSTHUH HE MEHEE OIHOTO
JAaMeTpa MpPOBOJOKM APYr OT IApPyra M IOJHOCTBIO OKPYXCHHBIM HEMETAJUIMUCCKUMH MaTepHAIaMHU.
Bausinne TOHKHX CIMPAIbHO HAIOXEHHBIX BHIPABHUBAIOUIMX JICHT HE YUMTHIBAIOT. JIs OOBIYHBIX COYeTa-
HUM MAaTePHAJIOB MOXHO MCHOJNB30BaTh YIPOUICHHYIO (opMyITy, PUBEACHHYIO B M. 5.2; B MHBIX CIIy4asx
clenyeT NpUMEHITh o01Iylo (dopMyiny, npuBeneHHyio B 1. 5.1, npu F=0,7. ToK BBIYUCASIOT IS OOHOM
TIPOBOJIOKH H 3aT€M YMHOXAIOT Ha YMCJIO TMIPOBOJIOK #, B PE3YJIBTATE YETO TOMYYalOT TIONHOE 3HAYCHHUE TOKA
KOPOTKOrO 3aMbIKaHMsA. Takum 00pa3oM, BO Bcex (hOpMyJIax MCIOAB3YIOT IUIOIIATE MOMEPEYHOTO CEUYeHHS
OINHOWM MPOBOJIOKM.

5.3.2. He noJHOCTHIO YIUIOTHEHHBIE

BTOT MeTOom Takke NMPUMEHHMM K TIPOBOJIOKAM 3KPaHa, PacIoJIOKEHHBIM TOJ SKCTPYIUPOBAHHOM
TPYOKOif; TIPHYEM MEXIY MPOBOJOKAMH MMEETCS BO3MYIIHOE MPOCTPAHCTBO. BIMsAHIE TOHKHUX CITUPATBHO
HAJIOXXEHHBIX BBIPABHUBAIOWIMX JICHT HE yuuThiBaloT. Mcnons3ylor oOuryio (opmymy, TpUBEICHHYIO B
m. 5.1, nmpu F=0,5. Ecaim npoBOJIOKK PaCMOJIOXEHBI MEXIY JBYMS Pa3MYHBIMU MAaT€pUATIAMM, CJIEIyeT
HCTOB30BaTh CpeaHee apruMETHUCCKOE 3HAYCHHE YACTHHBIX TEPMHUECCKUX COMPOTHBIICHUIN H YAEAbHBIX
00BEMHBIX TEITIOEMKOCTEM JIBYX MaTepHasioB. TOK ONPENENsIoT JUISL OMHOM TMPOBOJIOKH M 3aTEM YMHOXAIOT
Ha YHMCJIO MPOBOJIOK, B PE3YJIETATE YErO MOMYYAIOT TOJMHOE 3HAYEHHE TOKA KOPOTKOTO 3aMbIKaHuA. Takum
00pa3oM, BO Bcex (OPMYIax MCTOIB3YIOT TUIOIAAb TTOMEPEYHOTO CEUCHHUS OMHOM TPOBOJIOKH.

6. Pacuer HeammadaTmueckoro koxdpdummenta 1is 000109€K, IKPAHOB H NMPOBOJOK OPOHH
IIpuMeuaHue BaxHo nmpaBUIBLHO ONpPEACNTUTh UCHONL3yeMOe B amuabaTuueckoil ¢opMyse 3HAYCHHE

TUIOLIAOY TIOTICPEYHOIO CCUCHUA 000JIOYKM WK SKpaHa.

6.1. O0mue noa0KeHHS
KoadduiineHT € mis1 060m04eK, S5KpaHOB M OPOHHU ONMPEACIISIOT MO (HopMYyJie

e=1+0,61 MVt —0,069 (MY 1)+ 0,0043 (M 1)3.
1
Koadduuuenr M, ¢ 2, onpenenstior no gopmyie

wLE VS

26,8-103 7

[I€ G,, 03 — YACAbHAs OObEMHAs TEIUVIOEMKOCTb CPEIbl ¢ KaXIOH CTOPOHBI 9KpaHa, 000MOYKH WK GPOHH,
K/(K - M3);
P2, P3 — YACIABHOE TEPMHYECKOE CONPOTHBICHME Cpelbl C KaXIOH CTOPOHBI KpaHa, 00O0NI0YKH WM
o6ponu, K - M/BT;
G| — YAcHbHAsE 00BbEMHAs TEIIOEMKOCTb 9KpaHa, 0000uku uiu oponu, JIx/(K - M);
§ — TOJIIMHA 3KpaHa, O0OJOYKH WIH OPOHH, MM.

IIpenyiaraeMele TETUIOBBIEC TIOCTOSTHHBIC TSI PAa3/IMYHBIX MATEPHAJIOB YKAa3aHBI B Ta0j. 2. PexomenmyeTcs
HUCIOJNB30BaTh 3HauYeHue F=(,7, 3a UCKIIOUEHHUEM Cy4yaeB, KOrJa METAUTHYECKHMIT 3JIEMEHT MOJIHOCTBIO
COCIMHEH OIHOM CTOPOHOM C COCEMHEH CPEIoM; B 3TOM CIIyyae MOXHO MCIOJIB30BaTh 3HaueHue F = (),9.

3HayeHHe £ MOXHO TAKXKE ONMPEACHUTH MO YepTeXy Mocie TOro, Kak MmoaydeHo MY f.

6.2. TpyouaTnie 000M0UKH

Inowans MONEpeyHOro CeYEHMUs, UCMOJIb3YEMYIO B anMabaTHYeCKoi (opMyie, ONpENessIoT Cleay-
OIMM 06pa3om:

S=ndj,
rae d — cpenHuil AuaMeTp O00JOUKH, MM.

Dy+ Dy .

NDpumevanwne. Jas roppupoBaHHBIX 00004CK d = o) ;

8 — TOMIMHA ODOIOYKH, MM.
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Heanuabarnueckuii ko3dduument € A1 000/109€K, IKPAHOB M GPOHM

£
4,0
7
30
A
7
7
/.
/
2,0
/
//
]
7,0
a,01 0,1 1,0 MV 10,0

Tam, roe mpenmosiaraeTcs HEMOCPEACTBEHHBIH TEIUIOBOM KOHTAKT, KOS(h(MHUIMEHT TEIIOBOIO KOH-
TakTa (F) MOXHO IPHHATD 332 CIUHMILY.

6.3. JlenTn

6.3.1. TIpoooiBHO HATOXEHHKIE

Inomank, UCTIONB3yeMas B anuadaTHUECKOM (hOpMYIIe, SIBISETCSA MONMEPEYHBIM CEYEHHEM JIEHTH TIPH
YCJIOBUHM, YTO MEPEKPBITHE COCTaBIsAET He Gojiee 10 % ee mmpuHEL.

S=wb,

rIe w — UIMpUHA JICHTHI, MM;
O — TOMNIIMHA JICHTBI, MM.
6.3.2. CrmpajbHO HATOXEHHBIE
TpynHO OMpeneNuTh CTENEHb KOHTAKTa MEXIYy BUTKAMHM M BHYTPH BUTKOB JIEHT, OCOOCHHO MOCIE
OMPEAETCHHOTO MEPUOAA SKCIUTyaTallMM, TIOSTOMY TMPEIoaraeTcs, YTO TOK MPOTEKaeT MO CIUPATH H,
TakuM 00pa3oM, OOILYIO IDIOIIANh MOTIEPEYHOTO CEUCHUS JICHT ONPEEIAIOT o hopMysie

S= nwj,

TI€ # — YHUCTIO JICHT;
W — LIHPUHA JEHTHI, MM;
& — TONIIWHA JIEHTHI, MM.
6.4. Kacaionmecs Apyr apyra npoBOJIOKH
B amuabaruueckoi GopMysie MCTIONB3YIOT OOIIYIO TIIONIAAhL MOMEPEYHOTO CeUeHUs MpoBoioK. ua-
METP OTHENBHOMN MPOBOJIOKH MPUHUMAIOT 33 .
6.5. IIpoBonoynas omieTKa
Ipennonaraercs, YTO MPOBOJIOYHAS OIDIETKA UMEET TUIOIIAAb TIOTMIEPEYHOTO CEYCHMs, PABHYIO YUCITY
MPOBOJIOK B OIUIETKE, YMHOXEHHOMY Ha IUIOLIANL MOMEPEYHOTO CEUSHMS OTASNBbHOIN POBOJIOKU. & paBHA
VABOCHHOMY THAMETPY OTHOI MPOBOIOKHU.
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ITPHJIOXEHHE A
Cnpaeounoe

INMOACHEHMA K PEKOMEHAYEMBIM METOJAM YYETA HEATMABATHYECKOI'O HATPEBA
ITPHA PACYETE JOIIYCTHMBIX TOKOB KOPOTKOTI'O 3AMBIKAHHUA

JlomnylneHne O TEIUTOBBIX MOTEPSAX B M3OMSILMU MOXET ObITb BHIDAXCHO B BHIE KO3(dULNeHTa, N3MCHSIONMETO
0O 3aTpaThl SHEPTMH ITPH KOPOTKOM 3aMbIKAHUH, NGO MAaKCHMAJTBHYIO AOIYCTUMYIO TeMIepaTypy. BriopaH nepBbiit
BapWaHT, T. K. OH INO3BOJISIET COXPAHATH MOCTOSHHBIN Npeaes TeMIEpaTypsl sl MAaTepHaia U HE U3MCHSITh €r0 B
3aBUCHMOCTH OT TEIUIOBBIX NOTeph B M3omsauuu. KoshduuueHT ompenenseTcs COOTHOLIEHHEM 3arpaT SHepTruH B
annadaTHYecKOM M HeaguabaTHYeCcKOM peXMMax M, TaKMM O0pasoM, HEMOCPEACTBEHHO BAMSET Ha 3HAYCHHE TOKA B
TIPOBOIHUKE, TTOCKOJIBLKY JUTUTCIBHOCTh B O0OMX CIIyvasix OMMHAKOBa.

B HEKOTOpBIX KOHKPETHBIX ClydasXx (HamnmpyvMep, CUCTeMa C 3a3eMJIEHHOH HelTpaibio) MaKCMMaIbHBIA TOK
KOPOTKOTO 3aMBbIKAHVS M3BECTCH, M PEKOMEHIYEMBII METON MOXET OBITh NMPeoOPa30oBaH AJiA ONPEACICHUA MAKCUMAb-
HOH TeMIepaTypbl IPH KOPOTKOM 3aMBIKAHWH.

A) Toxouposoasumme Kuum

ITpoBeaEHO 3HAYNTENBHOE KOJIMYECTBO TEOPETHUECKHX Y SKCITEPUMEHTATLHBIX HCCIIeMOBaHMIt B 001acTH Kabeneit
C METHBIMHM TOKONPOBOASIWIMMY Xunamu 1 noymBuHwxtopugHoit (ITBX) usonsaumeit, B To BpeMs Kak o KadesnsaM ¢
MEIHBIMY TOKONPOBOASLINMY XWIaMH M OYMaXHOW M30JsIUell HMeeTcsl HeGOMbLIOe KOMNYECTBO JaHHLIX. PekoMeH-
JYCMBIi B HACTOSIIIEM CTaHIAPTE METON ObLT OCHOBaH Ha AAHHBIX MO Ka0e M ¢ METHBIMH TOKOIPOBOIAILIMMH XHJIaMH
u [IBX usonsumeit u 3aTeM SKCTPanoAupoOBaH Ha Kabenu apyroro Thmna. Takas 3KCTpanoiaauusa Obula MOATBEpXKIEeHA
HMEIOIINMHCS Pe3YIbTATAMHM HECKOJIbKUX UCTIBITAHUHA Kabenel ¢ OyMaxXHOMH M30JAUei.

TTony4eHO TOCTaTOMHOE COOTBETCTBUE MEXIY PE3YJbTATAMU BbIMMCACHUH NP MOMOLUM YEThIpeX HE3aBUCHMBIX
TEOPETHYSCKMX MCTOINOB, METO/IA PACUETa IICPEXOMHBIX XapaKTepUCTHK npy toMoinu DBM (3101 Metoa npuHaTt CIGRE
IJ11 pacyeTa HOMHHAILHBIX XAPAKTEPHUCTHK B TIEPEXOTHOM peXuMe!) M TaHHBIMM SKCIIEPUMEHTANBHbIX HCCICTOBAHMIA.

dopMyia IMeeT CIeAYIONINIl BH;
_ t t
€= \/1 +A4 \/—S + B[_SJ'

TMonyyeHHass SMIMPHISCKUM IyTeM (PopMysa 3TOro BHIA COOTBETCTBOBAIA pacCUYMTaHHOM npu momown DBM
kpuBoit misa [IBX. DMmupHuyecKre MOCTOSTHHEIE A 1 B BKTIoUan B ce€0s1 yaeabHble TEIIOEMKOCTH Kbl M M30JSLIUH,
a TaKKe YACTbHOE TePMHUYECKOE COIPOTHBIICHNE M30MSLIKM.

IIyteM MOTMGUKAIIMY STHX ITOCTOSHHBIX (MCIIONB3Ys 3HAYCHHSA, ONMYOMNMKOBaHHbIE B XKypHase «Electra», Ne 24,
OoKTsI0pb 1972, ¢. 90, 91) O6bUIM TTOMYyYSHBI KPUBBIC AJIS1 IPYTUX KOMOMHALMI MaTepHaioB XXWIbl M U30JALUH.

Ha mpaxktike mMmeeT MecTo OONMBLION pa3bpoc pe3yibTaTOB SKCIEPUMEHTATIbHBIX MCCEROBaHMIl, KOTOPHIif
OOBACHSACTCS TETUIOBBIM KOHTAaKTOM MEXIY XWioi m m3onsuueit. B dopmyny Obul BBemeH Koadduuumenrt F B
COOTBETCTBUY C TEOPETUICCKVMHY HCCIeAOBAHUAMY. 3HaueHne F'= 0,7 COOTBETCTBOBAJIO BCEM MMEIOILMMCS SKCIICPH-
MCHTaTbHBIM HaHHBIM 1151 [IBX, m 3aTeM MCMOMBb30BAIOCH IS BCEX KOMOMHALIMYM MaTepHaIoB XKWl M U30/ALNH (3a
HCKITIOUCHNEM MACJIOHATIONMHEHHBIX Kabemell, ISl KOTOPBIX BCAGICTBHE XOPOLIETO TEIIOBOTO KOHTaKTa MOXHO
HCTIOIb30BaTh KoadduimeHTt 1,0). Bo3MOXHBIE MOTPEUIHOCTH pacueTa, TakKuM OOGpa3oM, YYMTHIBAIOTCS B CTOPOHY
TIOBBIIICHUS HAICKHOCTH Kabene.

KoadduimeHT € B HOKOTOPOI CTeTICH! 3aBUCUT OT TEMIIEPATYPhl, HO B IUATIA30HE TEMIIEpaTyP, KOTOPbIE OOBIYHO
HMEIOT MECTO Ha TIPAKTHKE, STy 3aBUCHMOCTh MOXHO HE YUMTHIBATh (OHa yuTeHa B koadbduuuente 0,7).

PaGouaa rpymmna momarana, 9to 5 % — MHUHUMAJIbHOE YBEIHYCHUE MOMYCTUMOTO TOKa KOPOTKOTO 3aMBIKaHMSI,
KOTOPOE MOXET OBITh PEATM30BAHO HA MpakTHKe. IIpu ¢ /5 < 0,1 ¢/MM? yBe/IMueHIE TOKA B XKIJIe HE3HAUNTETLHOE, I
HeannabaTHIeCKUM METON HEe PEKOMEHAYETCS IIPUMEHSIThb TPH TAaKOM COOTHOLIEHWHM, KOTOpOoe Haubosee 4acTo
BCTpeUaeTCs TMPH SKCIUTYaTaIlH.

B) Dkpannl M 000M09KH

DKpaHbl M 000JIOUKH SBISIOTCA JICMEHTAMY KOHCTPYKIIMH Kabesel, B HAaMOObIIeH CTEIICHH ONPEIeISIOIINMHU
3HAYCHMS TOMYCTIMOTO TOKa KOPOTKOTO 3aMBIKaHUA B YCJIOBUAX HeaanabaTUYeCKOTO HarpeBa.

Pabouas rpyImma pacnoiaraja HECKOJILKMMH METOTAMH pacyeTa: aHAIMTHICCKUMMY ¥ ¢ MCIIOb3oBaHneM DBM.
Brin BHIGpaH METOM ¢ BBEACHUEM YITPOLIEHHUM TEOPETUIESCKY Hanboee TOUHOTO MeTona?), KOTOpbIil HeOCPEICTBEHHO
VIUTBIBACT UBMCHCHUC TTIOTEPD B 3aBUCUMOCTH OT TCMIICPaTyphI.

OCHOBHO¥M TIPOOIEMOM OBUTO HETOCTATOYHOE KOJMYECTBO PE3YIbTATOB SKCIEPUMEHTATBLHBIX HCCISTIOBAHUM,
HEOOXOTMMBIX T CPaBHEHMS C JAHHBIMK PacyeTa IPH MOMOIIH TEOPeTHUECKOro Metona. [1omydeHo ompeneieHHOe

b XKypnan «Electra», No 87, mapt 1983, c. 41.
2) Mildner; R.C., AIEE Trans. Tom 87, c. 749—758, mapt 1968.
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COOTBETCTBUE ¢ HECKOILKMMH HMMEIOWIMMUCA pe3yJbTaTaMH WCTIBITAHUM, OCOOCHHO MpH BBedeHHH Ko3dpullneHTa,
YYMTBIBAIOINETO TEIUIOBOM KOHTAKT (TaK XK€, Kak Juisi Xwibl). KpoMe TOro, pesy/abTaThl MCIBITAHU, MOMYYCHHBIE
METOAOM C MCHONB30BaHHEM DBM (cM. 1. A), TaKke COOTBETCTBOBAIIM TCOPCTUYECKHM TAHHBIM.

KoaddummeHT € 1 B 3TOM Ciiydae B HSKOTOPO# CTCIICHHM 3aBUCHT OT TCMIICPATYPhL, HO B YPAaBHCHHH IPCICTABICH
HauOoJiee HEOMArONPUATHBIN Cyvail, 1 Ha MPAKTHKE 5Ty 3aBUCHMOCTb MOXHO HE YYUTHIBATD.

KosdpduumeHT TernoBoro KOHTakTa BbIOpaH Ui pa3iMIHBIX KOHCTPYKIMH OOOJIOYKHM M IKpaHa C yICTOM
CTETIEHM TEIUIOBOrO KOHTakTa. Hampumep, kabenn ¢ GyMaxHON M30MSIIHCH, CBMHIIOBON ODONOYKON M OMTYMHBIM
CI0EM TIOJ HApyXHOH OOOMOYKONH MMEIOT BeCbMa XOPOLIMI KOHTaKT, a TOQPHPOBAHHLIE ATIOMHHHEBbIE OOOIOUYKH
Kabesel ¢ 6yMaro-MacCHOM M30JSIINCH MMEIOT TUIOXOIl KOHTAKT ¢ HU30JIILME.

Bce momyineHus menanamch B CTOPOHY YBeJMYeHHs HamexXHOCTH KaGeneit. HauGonmee clnoxXHO ONpeaeinTb
COIIPOTUBIEHHUE U IUTOLIAAb TOTIEPEYHOTO CEYCHHU S JICHTOYHBIX S9KPAHOB, HAIOXKEHHBIX € MEPEKPBITHEM, U MHOTOCTION -
HBIX JIEHTOYHBIX 5KpaHOB. CONPOTUBICHUE 3HAYMTEIbHO 3aBHUCUT OT CTETICHW KOHTAKTa MEXAY BUTKAMM JICHTHI,
KOTOPBIN MOXET CIyYallHBIM 00pa30M U3MEHSTLCA B TCYCHHE KOPOTKOTO 3aMbikaHMs. [103TOMY NpUHATO JONylUIeHHE,
o0ecreunBalolee ONPEACICHHBIN 3armac, a MMEHHO: TOK TeUeT BIOJbL JICHThl MO CIIMPAIA BOKPYT Kabess, a MEXIy
BUTKaMH HET NPOBOAMMOCTH. [Ipy 3TOM MCTIIONb3yeTCs THIOUANb ITOTICPEYHOTO CEYCHHUS JICHTHI (MUTH JICHT).

B 3TOM Ciy4yac INOJydalOoT 3aHNKCHHBIC HOMWHAJIbHBIC 3HAUCHN A 1T yCJIOBI/Iﬁ KOPOTKOTO 3aMbIKaHHs, HO OHH
BCE XK€ BBILIE TeX, KOTOPbIC ONPEIe/IeHbl HA OCHOBE aguadaTHYCCKOTO PeXUMa MPH TOM X¢ JAONMYIICHUN OTCYTCTBUS
KOHTaKTa MEXIY BUTKAMH.

AHAJIOTUYHO JOIYCKAeTCsl, UYTO DKpaHbl B BUAC OIUVICTKH M3 IMPOBOJIOK MMEIOT Tpy6uatyio ¢bopMy U He UMEIOT
KOHTaKTa MEeXIY IMpoBoJoKaMHu. [1no1ags monepeuHoro CEYeHUs B 3TOM CIydae ONMPERcnaloT KaK IIolaab nonepe-
YHOTO CEUeHMs OTHOI MPOBONIOKK, YMHOXCHHYIO Ha OO6lIee YNCIO MPOBOJNIOK B OIUIETKE, a 32 TOJMIWHY MPUHUMAIOT
YIBOCHHBIN IMAMETP OTHOM NMPOBOIOKH.
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HNHP®OPMAIIMOHHBIE JTAHHBIE

IOATOTORJIEH 1 BHECEH MuBHCTEPCTBOM JIEKTPOTEXHHYECKOH MPOMBIILICHHOCTH H MPUOOpo-

ctpoenus CCCP

YTBEPXJIEH M BBEJIEH B JJEMCTBHUE ITocranosaennem T'ocynapcrsennoro komurera CCCP no
YOPaBJICHAI0 KAYECTBOM NPOAYKIMH H cTangaptam ot 23.01.91 Ne 34

Cranpapr noAroTosieH METOAOM NPAMOrO NPAMEHEHH MeXayHapoaHoro cranaapra MOK 949—88 «Pac-
9eT TePMHYECKH JOMYCTHMBIX TOKOB KOPOTKOr0 3aMbIKAHHA ¢ YYETOM HEATHAOATHYECKOro HATPeBa» M

TOJIHOCTBIO €My COOTBETCTBYET
BBEJIEH BITEPBBIE

CCBLTIOYHBIE HOPMATUBHO-TEXHUIECKME JOKYMEHTbBI

O603HaYEHHE COOTBETCTBYIOIIETO

Howmep pasnena, mynkra MEX/IYHApOIHOTO CTaHAapTa

0O6Go3HayeHre HT/I, Ha KOTOpHIi JaHA
CChUIKA
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