MPOTOH-3JIEKTPOTEKC

Bbicokasa CTOMKOCTb K
3NEKTPOTEPMOLIMK/IMPOBAHMIO

Hun3Kkune ctatnyeckme n agMHaMmmn4yeckue noTepu

PaspaboTaH 4515 NPOMBILLIEHHOIO NPUMEHEHMS

HuskouacTroTHBIN
Tupucrop
Tun T123-200-16

CpeaHuit NpsiMOit TOK Lrav 200 A

MoBTOpSitOLLIEECS UMMNYSILCHOE HaMpsXKEHWE B 3aKPbITOM U

coCTOSHMK > 400...1600 B

MoBTOpstOWEECs MMNYNbCHOE 06paTHOE HanpsHKeHue Urrm

BpeMs BbIKTIOYEHUS tq 125, 160, 200, 250, 320, 400, 500 Mkc
Uorm, Urrm, B 400 | 500 | 600 | 700 | 800 | 900 | 1000 | 1100 | 1200 | 1300 | 1400 | 1500 | 1600
Knacc no Hanps»xeHuo 4 5 6 7 8 9 10 11 12 13 14 15 16
T;, °C —60...+125

IMPEAEJBHO JOITYCTUMBIE 3HAYEHUSA TAPAMETPOB

0O603Ha4eHne U HauMEHOBaHWE NapaMeTpa

En.

U3M.

3HayeHne

YcnoBusl nsmepenus

MapameTpbl B NPOBOASALLEM COCTOSIHUMU

MakcvMasnbHO A0MYCTUMbIN CPeaHUI

Lrav
TOK B OTKPbITOM COCTOAHUU

200
322

T.=104 °C; OBYXCTOPOHHEE OXNaXxaeHue;
T.=85 °C; OBYXCTOpPOHHEE OXNaXAEHME;
180 an. rpag. cuHyc; 50 'y

[eACTBYIOLLMNIA TOK B OTKPbITOM

I
TRMS COCTOSIHUM

314

T.=104 °C; OBYXCTOPOHHeE oxNaxaeHue;
180 an. rpag. cuHyc; 50 'y

Ltsm YaapHbI TOK B OTKPbITOM COCTOSIHUM

4.0
4.5

Tj=Tj max
Tj:25 °C

180 an. rpag. cuHyc;
t,=10 MC; eanHNYHbI
nMnynbc; Up=Ur=0 B;
MMnynbc ynpaBneHus:
Ic=2 A; ter=50 MKc;
dig/dt=1 A/MkcC

4.0
4.5

Tj=Tj max
Tj=25 °C

180 3n. rpaa. cuHyc;
t,=8.3 MC; eaAnHNYHbIN
nmnynec; Up=Ur=0 B;
NMnynbc ynpaBneHus:
Ic=2 A; tep=50 MKC;
dig/dt>1 A/Mkc

It 3alUUTHbINA NoKasaTesnb

80
100

Tj=Tj max
T,=25 °C

180 3n. rpag. cuHyc;
t,=10 MC; eANHNYHBII
umnynec; Up=Ur=0 B;
Umnynbc ynpaBneHus:
Ic=2 A; tep=50 MKc;
dig/dt>1 A/mMKc

Ac10®

60
80

Tj=Tj max
Tj=25 °C

180 3n. rpaa. cvHyc;
t,=8.3 MC; eanHNYHBIi
nmnynbc; Up=Ur=0 B;
NUMnynbc ynpasnexHus:
Ic=2 A; tep=50 MKc;
dig/dt>1 A/MkcC
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Bnokuvpyroume napameTpsl

MoBTOpSIOLLEECS UMNYNBCHOE T T <Tos
obpaTHoe HanpsxeHne 1 s T ame _
Uprm, Urrm MOBTOPSIOLLIEECS! UMY IbCHOE B 400...1600 | 180 an. rpaa. cuHyc; 50 u;
HanpsHKeHWe B 3aKPbITOM COCTOSIHWM YMPABNEHNE PasOMKHYTO
Ubsm, Ursm HETOBTOPSIOLLEECS! UMY ICHOE B 500...1700 | 180 3n. r.pan. CVHYC; €OMHWYHBIN
HarnpsiXeHWe B 3aKPbITOM COCTOSIHUM VIMITYJIbC; YNPaBNIEHNE PasOMKHYTO
Us. U MocTosiHHOe 0bpaTHOE M MOCTOSIHHOE B 0.6'Uprm Ti=T; max;
or =R MpAMOE HanpshkeHne 0.6Ursm | ynpaBneHme pasoMKHYTO
MapamMeTpbl yripaBneHus
MaKcuMarnbHbIA NPSAMON TOK
Tram A 5
ynpasneHus T=T
MakcuManbHoe obpaTHoe e
Urem B 5
HanpskeHne ynpaB/ieHns
P MakcuManbHas paccevBaemMas BT 3 T;=T; max AN NOCTOSAHHOrO TOKA
¢ MOLLHOCTb MO YNpPaBeHMIO yrnpaBsfieHust
MapameTpbl nepexsiroueHns
Kputnueckasi CKOpoCTb HapacTaHus Ti=Tjmax; Up=0.67"Uprm; Irm=640 A;
(dir/dt)crie TOKa B OTKPbITOM COCTOSIHUU A/MKC 800 Wmnynec ynpaenenns: Io=2 A;
(f=1 Hz) ter=50 MKC; dig/dt>2 A/MKC
Tennosble napamMeTpbl
Tstg TeMnepaTypa XpaHeHus °C —60...+50
T; TeMnepaTypa p-n nepexoaa °C —60...+125
MexaHuuyeckue napaMeTpbl
F MoHTaXKHoe ycunue KH 5.0...7.0
a YckopeHue M/c? 50 B 3axaToM COCTOSIHUM
XAPAKTEPUCTUKHA
O603HaYeHNe N HaMMEHOBAHME XapaKTEPUCTUKM ME;:,; 3HaueHue YcnoBusi MaMepeHus
XapaKTepucTukKu B NPOBOASALLEM COCTOSIHUM
Unn MiMny/ibCHoe Hanpsbkere 8 B 1.60 | T;=25 °C; Ini=628 A
OTKPbITOM COCTOSIHUW, MaKC
Ur(ro) Moporosoe HanpsixeHue, Makc B 1.034 T=T .
j= Tjmax,
r [VHaMmnyeckoe ConpoTMBIIEHNE B MOM 0.937 0.5 7 Iy < I+ < 1.5 7 Tray
OTKPbITOM COCTOSIHUW, MaKC
T;=25 °C; Up=12 B;
I ToK BKNHOYEHUS, MaKC MA 500 Umnynbc ynpasnexus: Ig=2 A;
tep=50 MKc; dig/dt>1 A/MKC
T;=25 °C;
Ly ToK yaepxaHusi, Makc MA 250 Us=12 B; yrpaBieHme pasoMKHTO
Bnokupyrome XxapakTepucTukm
MoBTOPSIOLMINCS MMNY bCHBIN
Lor I 06paTHbIV TOK M NMOBTOPSOLLMICS VA 50 T5=T; maxs
DRMy ZRRI MMMYNbCHBIA TOK B 3aKPbITOM Up=Uorm; Ur=Urn
COCTOSIHUM, MaKC
Kputnuyeckasi CKOpoCTb HapacTaHus 200, 320,
(dup/dt)er | HaNpsYKEHUS B 3aKPLITOM B/Mkc 200, 1000, | Tj=T; max;
1 1600, 2000, | Up=0.67"Upry; yNpaBneHue pasoMKHyTO
COCTOSIHUM, MUH 2500
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XapaKTepucTUKM ynpaB/ieHus

O 300 Tj= Tj min
Usr TNvpatoLlee NOCTOSHHOE B 250 T=25 °C
HanpsXeHue ynpaBfieHns, Makc 150 ToT Up=12 B; =3 A;
: i= ymax o
OTNMpaloLLmMi NOCTOSIHHBIN TOK 400 1= Ty Cﬁs;gﬂ::;r e
Ier MA 250 Tj= 25 °C
ynpaBneHusi, MaKc
150 Tj= Tj max
Uso HeoTnupatoLee NocTosiHHoe B 0.70 T=T) moxt
HanpskeHne yrnpasfeHusl, MUH
HeoTnmpatoLLmit NOCTOSIHHBIN TOK Up=0.67Uow;
Leo YDaBNEHNs:, MUH MA 65.00 MOCTOSIHHBIM TOK yNpaBneHusl
AvHaMunueckme XxapaKTepucTukm
tga BpeMs 3aep>XKku BKITIOYEHUS, MaKC MKC 1.10 T;=25 °C; Up=1000 B; Iw=Itay;
di/dt=200 A/mkc;
tyt Bpems BkntoveHUs, Makc MKC 3.00 Mmnynbc ynpasnenns: Ic=2 A; Us=20 B;
ter=50 Mkc; dic/dt=2 A/MKC
;(2)3’ ;gg’ dUD/dt=50 B/MKC; Tj=Tj maxy ITM=ITAv;
t BpeMsi BbIKNoYeHMs?, Makc MKC ! " | dir/dt=-10 A/mkc; Ur=100 B;
320, 400, Us=0.67Una:
500 D—V. DRM,
Qn 3apsag obpaTHOro BOCCTaHOBMEHMS], KK 200
MaKC
Bpems 06paTHOr0 BOCCTAHOBNEHUS Ti=Timag [m=200 A;
tr P P ©| Mke 16 dir/dt=-10 A/MKC;
MaKC
¥ UR=100 B
Ob6paTHbI TOK BOCCTAHOB/IEHUS,
L. A 88
MaKC
TennoBble XapaKTEepUCTUKHN
Re 0.070 [ByXCTOpOHHee
e ' oxnaxaeHme
R Tennosoe conpoTUB/EHNE p-n °C/BT 0.154 MoCTOSAHHBIN OxnaxaeHue co
nepexoa-Koprnyc, Makc TOK CTOpOHbI aHoAa
R 0.126 OxnaxaeHue co
CTOpOHbI KaToaa
Rinck Tennosoe conpoTuBenne kopryc- °C/Bt 0.010 MOCTOSAHHbBIN TOK
oxflaanTenb, Makc
MexaHnuyeckne xapaKTepucTuKu
m Macca, Makc r 65
D [nvHa nyTn TOoKa yTeykun no MM 7.94
s NOBEPXHOCTK (ponm)|  (0.313)
MM 5.00
DN [nvHa nyTn TOKa yTeYKW No BO3AYyXY (atoiim) (0.197)
MAPKWUPOBKA NMPUMEYMAHMUE

ST 123 200 16 A2 E2 VX2
1 213 4| 5 6 7

1. HM3KOYaCTOTHbIN TUPUCTOP

2. KOHCTPYKTMBHOE UCMONMHEHME

3. CpeaHuit ToK B OTKPbITOM COCTOSIHUK, A

4. Knacc no HanpsiKeHuto

5. KpuTuyeckasi CkopocTb HapacTaHus HanpshkeHusl B
3aKpbITOM COCTOSIHMM, B/MKC

6. 'pynna no BpemeHu BoiktoveHuns (dup/dt=50 B/MKC)

7. Knumatuyeckoe mncnonHeHue no NOCT 15150: YX/12, T2

1 KpuTunyeckas CKopoCTb HapacTaHWs HaNps>KeHWs B
3aKPbITOM COCTOSIHUM

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

2 BpeMms BblknoueHns (dup/dt=50 B/Mkc

tq, MKC 125 | 160 | 200 | 250 | 320 | 400 | 500




FTABAPUTHbLIE PASMEPbI

Tun kopnyca: T.A1

max 942 (1,653) OIA

141 (0,551)

419 (0, 745) DIA.
N
-
: ] @%\
N
\‘_ _|_ —
g "
< N
5 2
= 435 (0138) DIA. E_

both sides e
419 (0, 746’) DIA.

01,3 (0051) DU, 7 (0276

28(0.11)

y .
255" |
918 (0.071)o4.

175 (0187)
19)
6, 02

2

\\ ’\ 0\\

Bce pasMepbl B MUIMMETpax (AroriMax)

Conepxallasicsi 3aecb MHGOpMaLWs SBSIETCS KOHMDUAEHUMANBHON U HAXOAMTCS NMOA 3aLlUUTON aBTOPCKUX MpPaB.
B MHTepecax yny4lleHns kauectsa npoaykumu, AO «MpoTOH-DNEKTPOTEKC» OCTaB/SET 3a CO60M NPaBo M3MEHSTb MH(OPMALMOHHbIE ICTbI 6e3

YBEAOMJIEHUA.
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HanpsixeHne B OTKPbITOM COCTOSIHUM - Utm, B

Puc. 1 — lNpeaenbHana BONbT — aMNepHasa XapaKTepucTuka

" BONIbT — aMMnepHON XapaKTEPUCTUKN:

AHanuTndeckas GyHKUMUS npeaenbHO

Vy=A+B-ip + C-In(i, + 1)+ D[,
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(cMm. Puc. 1)

MU BOJIbT — amnepl-loﬁ XAPaKTEPUCTUKHN

w

Mopaenb npeaenbLHO




6102-YOIN-4C ‘002-€2TL

| ASC 0.154 K/BT

T
+
Y

T
=4+
44

[l I
rTa
[
o

R
[ -
L 1L

1g/y| Pz — anHaranL1oduod a0g0uLDL S0HToXadaL |

100,0000
0.0006988
0.0002969

0.03694

0.2416

0.02303
0.5476
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10,0000

0.006738
0.002749
0.0006736
0.0002871
0.0006786
0.000289

1,0000
0.002739
0.01499
0.006598
0.00269
0.006637
0.002704

0,1000

Bpema —t, c
0.1478

0.005231
0.002598
0.01311
0.002638
0.01361

MHdopMaLmoHHbIi Jiuet T123-200-16

0,0100

0.02226
0.533
0.02327
0.5669
0.03706
0.2338

0,0010

0.2392
0.08459
2.653
0.05654
2.653

0.03233
, OX/TAXEHME CO CTOPOHbI KaToAa

Puc. 2 — 3aBMCUMOCTb NEPEXOAHOro TENJIOBOro CONPOTUBAEHUSA Ziwic OT BpeMeHM t
AHanuTnyeckas 3aBUCUMOCTb MEPEXOAHOrO TEMIOBOr0 CONPOTUBEHMS Nepexo — Kopnyc:
Mopesnb nepexofHoro TernJI0Boro COnpoTuBIeHUs nepexon - kopnyc (cm. Puc. 2)

0,0001
pacyeTHble KO3(dULMEHTbI, NPpUBEAEHHbIE B Tabnuue.

t= NpoAO/DKUTENBHOCTb MMMYNbCHOIO HarpeBa B CEKyHAaAX.

Zwic = Tennosoe conpoTueneHune 3a Bpems t.

R;, Ti

2024-Anp-12 v1.3 © Proton-Electrotex

R, K/BT
Tiy C
R, K/BT

R;, K/BT
Tiy C

Tiy C

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

MOCTOSIHHBIN TOK, ABYCTOPOHHEE OX/IaXAeHUE
MOCTOSIHHBIN TOK, OX/IAXKAEHME CO CTOPOHbI aHoAa

[MOCTOSIHHBIN TOK




10000

[Ty=1250°C
{Trm =200 A

T123-200, 24-lMon-201%

................................................................................................................................................

1000

MHTerpaneHsid 3apag ofpaTHore BoccTaHoBNEHMA - Qrr-, MriLn

100
1 10 100
CropocTe cnaga Toka - difdt, Afmke

Puc. 3 — 3aBMCMMOCTb MaKCMMaJIbHOIO MHTErpasibHOIo 3apsAa 06paTHOro BOCCTaHOBJIEHUA Qi OT
CKOpOCTM cnaga Toka diz/dt B oTKpbITOM COCTOSSHUMN

10000 H
A|Ti=1250°¢C
| Imm = 200 A

—F---1-

T

T123-200, 24-Won-2019

1000

3apaa ofpaTHoro BOCCTAHOENEHMA - Qrr, Me{n

100

1 10 100
CrkopocTe cniaga Toka - difdt, Afmrc

Puc. 4 — 3aBUCMMOCTb MAaKCMMaJ1IbHOIO 3apsifa 06paTHOro BOCCTaHOBJIEHUs Q.. OT CKOPOCTHU cnaga
Toka diz/dt (no NOCT 24461, xopaa 25%) B OTKPbITOM COCTOSSHUU
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Puc. 5 — 3aBMCMMOCTb MaKCMMaJIbHOIr0 06paTHOr0 TOKa BOCCTaHOBJIeHUA I OT CKOpoCcTM cnaga
ToKa dir/dt B OTKpPbITOM COCTOSIHUMN
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CropocTe cnaga Toka - difdt, Afmkc

Puc. 6 - 3aBUCMMOCTb MAaKCUMaJIbHOIO BpeMeHU 06paTHOro BOCCTaHOBJ1eHMs t.. OT CKOpPOCTU cnaga
Toka diz/dt (no NOCT 24461, xopaa 25%) B OTKPbITOM COCTOSSHUU
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T123-200, 24-Nion-2019

900

600

300

5 L R © - yron npoBoAMMOCTM TOKa CMHYCOVI,ElaJ'IbHOl‘/’I d)OprI
T T T

CpeaHas paccemBaeMasi MOLLHOCTb B OTKPbITOM COCTOSIHM — Pray), BT

0 100 200 300 400 500 600
CpeaHuii TOK B OTKPbITOM COCTOSIHUM — Iravy, A

Puc. 7 - 3aBUCMMOCTb NOTEPb MOLLHOCTU Pray OT CpeAHero Toka B OTKPbITOM COCTOSIHUM Iray
CUHycomaanbHOWU (POpMbl NPU pa3NnUYHbIX yraax nposogumoctu (=50 Ny, AByXCTOpOHHEEe oxJiaXaeHne)

& 1500 g
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g 0
0 100 200 300 400 500 600 700 800

CpepH1in TOK B OTKPLITOM COCTOSIHUN — Irav), A

Puc. 8 — 3aBucMMOCTb NoTepb MOLHOCTU Pray OT CpefiHero Toka B OTKPbITOM COCTOSIHUM Itay
NpAMOYrosibHOoW bopMbl NPy pasUUHbIX yraax nposogumoctu (f=50 Ny, ABYXCTOpPOHHEE oXxJia)kaeHue)
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400
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200

CpesHuil TOK B OTKPLITOM COCTOSHMM — L, A

100

T123-200, 24-Uon-2019

25 35 45 55

65

75 85 95

TemnepaTypa kopryca — T, °C

Puc. 9 — 3aBMCUMOCTb CPEAHEro TOKa B OTKPbITOM COCTOSIHUM Iray OT TEMMEpaTypbl kopnyca Tc ans
CHMHYycouAaanbHo (hopMbl TOKA NpU pasniMuHbIX yriax nposogumoctu (f=50 Ny, AByXCTOPOHHee
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Temnepatypa kopryca — T, °C

Puc. 10 - 3aBMCMMOCTb CpeAHero Toka B OTKPbITOM COCTOSIHUM I1ay OT TEeMNepaTypbl kopnyca Tc ans
NPAMOYronbHOi (hopMbl TOKa NP pasnnyHbIX yriax nposognmoctu (f=50 Ny, AoByxcTopoHHee
oxJsiaXAeHue)
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1

T123-200, 24-Won-2019

| Irsu:Um=0.67Urau

wi ST — MMHB0150D WOLI9dL0 8 Mol yiaHdelK

0

1
AnutenbHoCTb uMnynbca — tp, MC

Puc. 11 — 3aBMCUMOCTb MaKCUMaJIbHOW aMMJIMTYAbl YAAPHOIr0 TOKa B OTKPbITOM COCTOSIHUM Irsm M

3awmTHoro cgakropa I’t ot AnUTENbHOCTM MMNYNbCa t,

6T0C-U

W ‘WSLT — MIMHBOLD0D WOLIGAN.LO 8 MOL YiaHdelig

100

10
Konuyectso MNynbLcoB — np

Puc. 12 — 3aBMCMMOCTb MaKCMMaJIbHOW aMN/INTYAbl YAAPHOIr0 TOKa B OTKPbITOM COCTOAHUM Irsv OT

Ko/inyectBa MMnyJsibCoB N,
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