Bbicokas CTOMKOCTb K

MPOTOH-3JIEKTPOTEKC

3/1EKTPOTEPMOLIMKIIMPOBAHNIO
Hu3Kune cTaTuyeckmne n AMHaMUYeCcKne notepu

PaspaboTaH 4515 NPOMBbILLIEHHOrO NPUMEHEHWS

HuskouyacToTHbIM

Tupucrop

Tun T153-1600-8

MakcrManbHO A0NYCTUMbIA CPeaHNA TOK B OTKPbITOM I 1600 A
COCTOSIHUM
MoBTOpsItOLLEECS MMMNYSIBCHOE HAaMNPsSKEHWE B 3aKPbITOM Unen
COCTOSIHUM 100...800 B
MoBTOpsitoLeecs MMNynbCHOe obpaTHOe HanpshXeHue Urrm
BpemMs BbIKIOYEHUS tq 160, 200, 250, 320, 400, 500 Mkc
Uprm, Urew, B 100 200 300 400 500 600 700 800
Knacc no HanpshkeHuto 1 2 3 4 5 6 7 8
T;, °C -60...4+140
NPEJAEJBHO JOIIYCTUMBIE 3HAYEHUS IAPAMETPOB
O603Ha4yeHne 1 HaMMeHOBaHWe napaMeTpa VIEBLI:";. 3HauyeHue YcnoBus nsmepeHus
MapameTpbl B npoBoASiLLIEM COCTOSIHUN
. . 1600 T.=102 °C; nByXCTOPOHHEE OXNAXKAEHNE;
Itay MakcumanbHo AoMyCTUMbIN CpeaHNY A 2106 T.=85 °C; ABYXCTOpPOHHEee OXnaxKaeHue;
TOK B OTKPbITOM COCTOSIHUM
180 an. rpaa. cuHyc; 50 'y
JleCTBYIOLLMIA TOK B OTKPLITOM Tc=102 °C; ABYXCTOPOHHEE OXNXKAEHNE;
Itrms A 2512
COCTOSIHUM 180 an. rpag. cuHyc; 50 'y
180 3. rpaa. cuHyc;
t,=10 MC; eANHNYHBII
39.0 T=Tjmax | IMAYNbLC; Up=Ur=0 B;
45.0 T;=25 °C | VIMnynbc ynpaeneHus:
Ic=2 A; ter=50 MKc;
. dig/dt=>1 A/MkcC
Ltsm YaapHbI TOK B OTKPbITOM COCTOSIHUMU KA 180 5. rpan. CRYG;
t,=8.3 MC; eanHNYHBbIN
41.0 T=Tijmax | UMAYNbC; Up=Ur=0 B;
47.0 T,;=25 °C | VIMnynbC ynpasnexns:
Ic=2 A; tep=50 MKC;
dig/dt=1 A/MKC
180 an. rpag. cuHyc;
t,=10 MC; eaMHUYHbI
7600 Ti=Tijmex | UMNYNbC; Up=Ur=0 B;
10100 T,=25 °C NMnynbc ynpaBneHus:
Is=2 A; tep=50 MKc;
I’t 3alMTHbIN NoKa3aTesNb Ac10’ dic/dt=1 Ajwke
180 3n1. rpaa. cuHyc;
t,=8.3 MC; eanHNYHbIN
6900 T=Tijma | WMNYNbC; Up=Ur=0 B;
9100 T,=25 °C UMnynbC ynpaenexus:
I=2 A; te=50 MKc;
dig/dt=>1 A/MkcC
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Bnokuvpyroume napameTpsl

MoBTOpSIOLLEECS UMNYNBCHOE Timin< Ty <Tmoc
Uprm, Urrm Cn)gg_arggse}ozaeg:”;?:ﬁ:CHoe B 100...800 | 180 3n. rpaa. cuHyc; 50 lu;
HanpsHKeHWe B 3aKPbITOM COCTOSIHWM YMPABNEHNE PasOMKHYTO
u
Ubsm, Ursm HETIOBTODSIOLLEECS! UMY ICHOE B 200...900 | 180 3n. rpaa. CMHYC; €ANHUYHbIN
HarnpsiXeHWe B 3aKPbITOM COCTOSIHUM VIMITYJIbC; YNPABNIEHNE PasOMKHYTO
Us, Us MocTosiHHoe obpaTHOe M NMOCTOSIHHOE B 0.6'Uprm Ti=T; max;
! npsiMoe HanpskeHue 0.6Urrv | ynpaBfieHMe pasoMKHYTO
MapamMeTtpbl ynipaBieHusi
MaKcuMarnbHbIA NPSAMON TOK
Tram A 8
yrpaBfieHust T=T.
MakcuManbHoe obpaTHoe e
Urem B 5
HanpshKeHWe ynpaBeHust
P MakcuManbHas paccevBaemas BT 4 T;=T; max AN NOCTOSIHHOMO TOKA
MOLLHOCTb MO YNpPaBeHMIO yrnpaBsfieHust
MapameTpbl nepexsiroueHns
Kputnyeckasi CKOpoCTb HapacTaHus Ti=T;max; Uo=0.67"Uprm; Irm= 3200 A;
(dir/dt)crit TOKa B OTKPbITOM COCTOSIHUM A/MKC 1000 Wmnynbc ynpaenenns: Io=2 A;
(f=1 Hz) ter=50 MKC; dig/dt>2 A/MKC
Tennosble napamMeTpbl
Tstg TemnepaTypa XpaHeHns °C —60...+50
T; Temnepatypa p-n nepexoaa °C —-60...+140
MexaHuuyeckue napaMeTpbl
F MoHTaXkHoe ycunue KH 24.0...28.0
a YckopeHue M/c? 50 B 3axaToM COCTOSIHUM
XAPAKTEPUCTUKHA
O603HaYeHne 1 HaMMEeHOBAHUE XapaKTEPUCTUKK ME;;. 3HayeHune YcnoBusi M3mMepeHus
XapaKTepucTukKu B NPOBOASALLEM COCTOSIHUM
U MIMnyNIbCHO® Hanpsbierme B B 150 | T;=25 °C; Ini=5024A
OTKPbITOM COCTOSIHUM, MaKC
Ur(ro) Moporosoe HanpsixeHue, Makc B 0.857 T=T, o
r [MHaMnyeckoe COnpoTUBIIEHME B MOM 0.115 0.5 7 Iy < I+ < 1.5 7 Iray
OTKPbITOM COCTOSIHUM, MaKC
T;=25 °C; Up=12 B;
I Tok BKOYEHUS, MaKC MA 1500 Umnynbc ynpaBnenus: Ig=2 A;
tep=50 MKc; dig/dt>1 A/MKC
T;=25 °C;
Ly Tok yaepxaHus, Makc MA 300 U]D=12 B; ypaBnieHme pasoMKHYTO
Bnokupyrowme XxapakTepucTuku
MoBTOPSIOLMINCS UMMNYTbCHBIN
Lo, T 06paTHbIN TOK 1 NOBTOPSIOLLMICS VA 150 T5=T; max;
! UMMY/IbCHbIM TOK B 3aKPbITOM Up=Ubrm; Ur=Urrm
COCTOSIHUM, MaKC
Kputnuyeckast CKOpoCTb HapacTaHus 520000’ 1302000’ T=T -
(duo/dt)ere Hanpﬂ)KeHT)ﬂ B 3aKPLITOM B/mike 1606, 2006, UJD=(J).mGaX7"UDRM; ynpasfieHne pa3oMKHYTO
cocTostHum®, MuH 2500
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XapaKTepucTMKM ynpaBsieHus

3.00 Tj= Tj min
U OTtnupatoLlee NocTosiHHoE B 2.50 T.=25 °C
or HanpsHKeHWe ynpaBsrieHusl, Makc 1'50 T] T Up=12 B: Ip=3 A:
. j= ljmax ! o !
) ] 400 T= Ty MOCTOAHHBIN TOK
I OTNMparoLLMiA NOCTOSAHHBINA TOK VA 250 T.= 25 oC ynpasneHns
o yrpaBieHunsi, MaKc !
150 Tj= Tj max
U HeoTnupatoLiee nocrosiHHoe B 0.50 T=T. -
ep HaNpsXKEHUE YNpaBieHUsl, MUH ' UJ —6";;-u _
HeoTnupatoLwmii NOCTOSHHBIN TOK SRR
Leo yDaBNEHNs:, MUH MA 55.00 MoCTOSIHHBIVM TOK yrNpaBneHus
[AnHaMnueckue xapaKTepucTuKm
ta BpeMsi 3aaep>XKn BKITIOYEHUS, MaKC MKC 0.85 T;=25 °C; Up=600 B; Iin=Irav;
di/dt=200 A/MKc;
tyt Bpems Bknto4eHUSs, MaKC MKC 5.00 Nmnynec ynpasnenns: I=2 A; Us=20 B;

tep=50 Mkc; dig/dt=2 A/MKC

160, 200, | dup/dt=50 B/MKC; T;j=T;max; Im=Irav;

t BpeMs BbiKNtoUeHMs?, Makc MKC 250, 320, | dir/dt=-10 A/mkc; Ur=100 B;
400, 500 Up=0.67"Uprm;
O 3aa[|3<2n 06paTHOro BOCCTaHOB/EHMS, iin 1750
BpeMmsi 06paTHOrO BOCCTaHOBNEHUS T5=T; maxj Inu=1600 A;
to P P ! MKC 18 dir/dt=-10 A/MKc;
MaKc
O6paTHbIi TOK BOCCTaHOB/EHMS Ur=100 B
I, P ccTa ‘ A 140
MaKC
TennoBble XapaKTEPUCTUKN
Rinic 0.0180 HBYXCTOpOHHee
oxnaxaeHvie
Rier Tennosoe CONpOTUBAEHME P-N °C/Br 0.0396 MocTosiHHBIN | OxnaxaeHue co
nepexoa-Koprnyc, Makc TOK CTOpOHbI aHOAA
Rine-k 0.0324 Oxnaxaenne co
CTOpOHbI KaToAa
Rihck Ternnosoe conpoTuBeHne Kopryc- °C/BT | 0.0040 | MOCTOSIHHbBIN TOK

OoXlagnTeENb, MaKC

MexaHWYeCcKne XapaKTepucTUKH

m Macca, mMakc r 320
D [nvHa nyTn ToKa yTeukun no MM 7.51
° MOBEPXHOCTM (monm)|  (0.295)
D [nvHa NyTn Toka yTeYKkn no Bo3ayx MM 5.60
: T 4 VXY (aovim)| (0.220)

MAPKWUPOBKA NMPUMEYAHME

T 153 1600 8 A2 E2 YXM2 Y KpuTuyeckas ckopoCTb HapacTaHUsi HanpsKeHns B
1 2 3 4 5 6 7

3aKpbITOM COCTOAHUU

1. HM3Ko4acTOTHbIN TUPUCTOP

2. KOHCTpYKTMBHOE MCMOSHEHME

3. CpeaHuit TOK B OTKPbITOM COCTOSIHUM, A

4. Knacc no Hanps»KeHuio

5. Kputnueckas CKOpoCTb HapacTaHMs HanpshkKeHus B
3aKPbITOM COCTOSIHMM, B/MKC

6. M'pynna no BpeMeHu BbikoYeHns (dup/dt=50 B/MKC)

7. KnumaTtuyeckoe mncnonHeHue ro NOCT 15150: YXJ12, T2

(dup/dt)ei, B/Mkc | 200 | 320 | 500 | 1000 | 1600 | 2000 | 2500

2 BpeMmst BbIktoYeHns (dup/dt=50 B/Mkc

tg, MKC 160 200 250 320 400 500




FTABAPUTHbLIE PASMEPbI

Tun kopnyca: T.D1

62541 (3.248)
mox 875 (2.953) OA.
_
2 a51 (2.008) D
=
B
i 3
S
- ¥
<
S #35 (0.138) DA G
N hoth sides =
)
451 (2008) D,
Fin,l
=
S| 16
)
m‘r/
o413 (0.051) D, :
o
i55 :
(750.187)
630248

Bce pasMmepbl B MUIMMETpax (ArovMax)

Coaepxaluasicss 3aecb MHhopMaLus SBNSETCS KOHMMAEHLMANBHON U HAXOAMTCS MOJ 3aLLMTONM aBTOPCKMX Mpas.
B MHTepecax ynyylleHus kauyectBa npoaykumu, AO «MpOTOH-DNEeKTPOTEKC» OCTaB/SET 3a CO60M NPaBo M3MEHSATb UH(OPMALIMOHHbIE INCTLI 6e3
YBELOMIEHMS.
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HanpsikeHne B OTKPbITOM COCTOSIHMM - Utm, B

Puc. 1 — lNpeaenbHaga BONbT — aMNepHas XapaKTepucruka

aMMNEepHOW XapaKTEPUCTUKM:

AHanuTndeckast GyHKUNA npeaenbHON BOSbT

A+ Beip + CoIniyp + 1)+ D[,
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MU BOJIbT — amnepHoﬁ XAPaKTEPUCTUKH

v

Mopaenb npeaenbLHO




IT-—-

100,0000
0.00009575
0.0002248
0.0001182
0.0002687
0.0001119
0.0002554
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10,0000

0.0003396
0.001638
0.001535
0.002468
0.001516
0.002421

1g/y "z — auHaLramM1oduod a0a0uLaL doHToxada|

1,0000
0.001054
0.07734
0.001018
0.03732
0.0001252
0.01407

0,1000

Bpema —t, c
0.05344

0.001231
0.002733
0.006055
0.05591
0.006949

0,0100
WHdopMaLmoHHbliA JiucT T153-1600-8

0.006037
0.04967
0.009281
1.028
0.009325
1.065

0,0010

0.009241
0.9673
0.01318
9.745
0.02041
9.752

Puc. 2 — 3aBMCUMOCTb NEPEXOAHOro TENJI0BOro CONPOTUBAEHUSA Ziwic OT BpeMeHM t
AHanuTnyeckas 3aBUCUMOCTb MEPEXOAHOro TEMIOBOr0 CONPOTUBEHMS Nepexo — KOpnyc:
Mopesnb nepexofHoro TenJI0OBoro ConpoTuBieHns nepexop - kopnyc (cm. Puc. 2)

pacCyETHbIE KO3d)dJMLI,MeHTbI, npmBeaeHHbIE B Tabnuue.

t= NpoAO/DKUTENBHOCTb MMMY/IbCHOIO Harpeea B CEKyHAAX.

Zwic = Tennosoe conpoTueneHune 3a Bpems t.

R;, Ti

2024-Mai-16 v1.3 © Proton-Electrotex

R, K/W

Tiy S

R, K/W

Tiy S

R, K/W

Tiy S

Foe i = 1to n, n— 4nCNO CyMMUPYIOLLMXCS 3/IEMEHTOB.

MOCTOSIHHBIN TOK, OX/IAXKAEHME CO CTOPOHbI aHoAa
MOCTOSIHHbIN TOK, OX/IAXKAEHWE CO CTOPOHbI KaToAa

MOCTOSIHHbIN TOK, ABYCTOPOHHEE OX/IaXXAEHUE
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CropocTe cnaga Toka - difdt, Afmke

Puc. 3 — 3aBMCMMOCTb MaKCMMaJIbHOIO MHTErpasibHOIo 3apsifaa 06paTHOr0 BOCCTAaHOBJIEHUSA Q.. OT
CKOpOCTM cnaga Toka diz/dt B OTKpbITOM COCTOSSHUMN

10000 ;
|Ty=140°C
Irw = 1600 A

e bommeeees foemees A

T153-1600, 02-OKT-2019

1000

3apaa ofpaTHoro BOCCTAHOENEHMA - Qrr, Me{n

100
1 10 100

CrkopocTe cniaga Toka - difdt, Afmrc

Puc. 4 — 3aBUCMMOCTb MAaKCUMMaJIbHOIO 3apsifa 06paTHOro BOCCTAHOBJIEHUS Q.. OT CKOPOCTU cnaga
Toka diz/dt (no NOCT 24461, xopaa 25%) B OTKPbITOM COCTOSIHUMU
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100

OBpaTHLIA TOK BOCCTAHOBNEHMA - Irr, A

10
1 10 100
CKOpOCTE cNaga Toka - difdt, AfmKc

Puc. 5 — 3aBMCMMOCTb MaKCMMaJIbHOIr0 06paTHOr0 TOKa BOCCTaHOB/NEeHus I OT CKOpPOCTM cnaja
ToKa dir/dt B OTKpPbITOM COCTOSIHUMU
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T153=-1600, 02-0KT=-2019
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Bpema obpaTHoro BeCCTaHOBNEHMA - T, MiKo

1 10 100
CropocTe cnaga Toka - difdt, Afmkc

Puc. 6 - 3aBUCMMOCTb MAaKCUMaJIbHOIO BpeMeHU 06paTHOro BOCCTaHOBJ/1IeHMs t.. OT CKOpoCTU cnaga
Toka diz/dt (no NOCT 24461, xopaa 25%) B OTKPbITOM COCTOSIHUMU




T153-1600, 02-OkT-2019

| © - yron npoBoANMOCTU TOKa CUHYCOMAAbHOW hOpMbl
T T T

CpeaHas paccemBaeMasi MOLLHOCTb B OTKPbITOM COCTOSIHM — Pray), BT

1000

1500

2000

CpeaHuin TOK B OTKPLITOM COCTOSIHUN — Irav), A

2500

3000

3500

Puc. 7 - 3aBUCMMOCTb NOTEpPb MOLWHOCTU Pray OT CpeAHero Toka B OTKPbITOM COCTOSIHUM Iray
CUHycomaasibHOW (bopMbl NPU pa3NIMYHbIX yraax nposogumoctu (f=50 Ny, AByXCTOpOHHEe oxJia)XkaeHue)
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Puc. 8 — 3aBUCMMOCTb NOTEPb MOLIHOCTU Pray OT CpefHero Toka B OTKPbITOM COCTOSIHUM Iray
NpAMOYrosibHOW (hopMbl NPU pasNUUHbIX yraax nposoguMocTtu (f=50 Ny, ABYXCTOPOHHEE oXJIaXKAEeHue)
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Puc. 9 — 3aBMCUMOCTb CPeAHEr0 TOKa B OTKPbITOM COCTOSIHMM Iray OT TEMMEpaTypbl kopnyca Tc ans
CMHycoupaanbHo/ (hopMbl TOKA NpM pasniMyHbIX yriax nposogumMoctu (f=50 Ny, AByXCTOPOHHee

oxslaxpeHue)
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Temnepatypa kopnyca — T,

°C

Puc. 10 - 3aBMCMMOCTb CpefHero Toka B OTKPbITOM COCTOSiHUM I1ay OT TEMNepaTypbl kopnyca Tc ans
NpPsAAMOYronbHON (hopMbl TOKa NPU pasnuyHbIX yrnax nposogumoctu (f=50 Ny, AoByxcTopoHHee

oxJsIaXAEHUE)
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AnuTenbHOCTL MMNynbca

tp, MC

Puc. 11 — 3aBUCMMOCTb MaKCUMaJIbHOW aMIJIMTYAbl YAAPHOI0 TOKA B OTKPbITOM COCTOSASHUM Irsm M

3awmTHoro c¢akropa I’t ot AnUTENnbHOCTM MMNYybca t,

6T0Z-M0-20 ‘009T-ESTL

| ‘WSLT — MMHBO.LD0D WOLIGAN.LO 8 MOL WIgHdeg

100

10
Konuyectso UMnNynbLcoB — np

Puc. 12 — 3aBMCMMOCTb MaKCMMaJIbHOW aMNIMTYAbl YAAPHOI0 TOKA B OTKPbITOM COCTOSAHUM Irsv OT

KoJinyectBa MMnyJsibCoB N,
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