MPOTOH-3JIEKTPOTEKC

N Hu3kouyacTOTHBIN
Bbicokas CTOMKOCTb K
3/1EKTPOTEPMOLIMKITMPOBAHUIO Tupucrop
Hu3kue cTtatnyeckne n guHaMmyeckme notepu Tun T123-400-10
Pa3pa60TaH ANA NPOMbILLTIEHHOIO NPpUMEHEHNA
CpeaHuit NpsiMOit TOK Lrav 400 A
MoBTOpSOLLEECS UMMYNIbCHOE HaMPsHKEHWE B 3aKPbITOM U
COCTOAHUU DRM 1000 B
MoBTOpstOWEECs MMNYNbCHOE 06paTHOE HanpsHKeHue Urrm
BpeMs BbIKTIOYEHUS tq 125, 160, 200, 250, 320, 400, 500 Mkc
UDRm, Uka, B 1000
Knacc no Hanps»xeHuo 10
T;, °C —-60...+150

IMPEAEJBHO JOITYCTUMBIE 3HAYEHUSA TAPAMETPOB

En.

VoM 3HaueHune YcnoBus usMepeHus

0O603Ha4eHne U HauMEHOBaHWE NapaMeTpa

MapameTpbl B NPOBOASALLEM COCTOSIHUMU

400 T.=105 °C; ABYXCTOPOHHEE oxNaxaeHue;
A 515 T.=85 °C; OBYXCTOpPOHHEE OXNaXAEHME;
180 an. rpag. cuHyc; 50 'y

MakcvMasnbHO A0MYCTUMbIN CPeaHUI

Lrav
TOK B OTKPbITOM COCTOAHUU

J1efCTBYIOLWMI TOK B OTKPbITOM A 628 Tc=105 °C; ABYXCTOPOHHEE OXNKAEHNE;

s COCTOSIHWM 180 3n. rpaa. cuHyc; 50 Iy

180 an. rpag. cuHyc;
t,=10 MC; eanHNYHbI
6.0 Ti=Tijmex | UMOYNbC; Up=Ur=0 B;
7.0 T,;=25 °C | VIMnynbC ynpaBneHus:
Ic=2 A; ter=50 MKc;
dig/dt=1 A/MkcC

I YaapHbIA TOK B OTKPbITOM COCTOSIHUM KA
T hap P 180 311. rpaf. CUHYC;

t,=8.3 MC; eaAnHNYHbIN
6.5 Ti=T; max nmnynec; Up=Ur=0 B;
7.5 T,;=25 °C | VMnynbC ynpaBneHus:
Ic=2 A; tep=50 MKC;
dig/dt>1 A/Mkc

180 3n. rpag. cuHyc;
t,=10 MC; eANHNYHBII
180 T=Tjmax | IMAYNLC; Up=Ur=0 B;
240 T;=25 °C | IMnynkC ynpaenexus:
Ic=2 A; tep=50 MKc;
dig/dt>1 A/mMKc

It 3aWmTHbIA NnokasaTesnb Ac10®
- 180 3n. rpaa. cvHyc;

t,=8.3 MC; eanHNYHBIi
170 T=Timax | WMNyNbC; Up=Ur=0 B;
230 T;=25 °C NUMnynbc ynpasnexHus:
Ic=2 A; tep=50 MKc;
dig/dt>1 A/MkcC
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Bnokuvpyroume napameTpsl

MoBTOpSitOLLEECS UMMYSILCHOE T T <Tomos
obpaTHoe HanpsxeHne 1 s T ame _
Uprm, Urrm MOBTOPSIOLLIEECS! UMY IbCHOE B 1000 180 an. rpaa. cuHyc; 50 'y;
HanpsiXeHWe B 3aKPbITOM COCTOSIHUM YMPABNEHNE PasOMKHYTO
Ubsm, Ursm HETOBTOPSIOLLEECS! UMY ICHOE B 1100 180 an. r.pan. CVHYC; €OMHWYHBIN
HanpsiXXeHWe B 3aKPbITOM COCTOSIHUM VIMITYJIbC; YNPaBNIEHNE PasOMKHYTO
Us. U MocTosiHHOe obpaTHOEe 1 NOCTOSIHHOE B 0.6'Uprm T5=Tjmax;
or =R MpAMOE HanpshkeHne 0.6Ursm | ynpaBneHme pasoMKHYTO
MapamMeTpbl yripaBneHus
MaKcuMarnbHbIA NPSAMON TOK
Tram A 5
yrpaBfieHust T=T.
MakcuManbHoe obpaTHoe e
Urem B 5
HanpsihXeHWe yrnpaBneHus
P MakcuManbHas paccevBaeMast BT 3 T;=T; max AN NOCTOSAHHOrO TOKA
¢ MOLLHOCTb MO YrpaBieHnto ynpaBneHusi
MapameTpbl nepexsiroueHns
Kputnueckasi CKOpoCTb HapacTaHus T;=T;max; Uo=0.67"Uprm; Irm=1000 A;
(dir/dt)crie TOKa B OTKPbITOM COCTOSIHUU A/MKC 800 Wmnynec ynpaenenns: Io=2 A;
(f=1 Hz) tee=50 MKC; dic/dt>2 A/MKC
Tennosble napamMeTpbl
Tstg TeMnepaTypa XpaHeHus °C —60...+50
T; Temnepatypa p-n nepexoga °C —60...+150
MexaHuuyeckue napaMeTpbl
F MoHTaXKHoe ycunue KH 5.0...7.0
a YckopeHue M/c? 50 B 3axaToM COCTOSIHUM
XAPAKTEPUCTUKHA
O603Ha4YeHne 1 HauMeHOBaHVE XapaKTEpPUCTVIKU ME;:/; 3HayeHue Ycnosusl usmepenns
XapaKTepucTukKu B NPOBOASALLEM COCTOSIHUM
Unn MiMny/ibCHoe Hanpsbkere 8 B 1.65 | T;=25 °C; Ini=1256 A
OTKPbITOM COCTOSIHWUW, MaKC
Ur(ro) Moporosoe HanpsixeHue, Makc B 0.896 T=T .
j= Tjmax,
r [VHaMmnyeckoe ConpoTMBIIEHNE B MOM 0.719 0.5 7 Iy < I+ < 1.5 7 Tray
OTKPbITOM COCTOSIHWUW, 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;
I ToK yAepxahns, Makc MA 250 Up=12 B; ynpaBneHne pasoMKHYTO
Bnokupyrowme xapakTepucTukm
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)ec | HANPsYKEHMS B 3aKPbITOM B/Mkc 200, 1000, | Tj=T; max;
« D 1600, 2000, | Up=0.67"Uprm; YNpaBneH1e pasoMKHyTO
COCTOSIHUM®, MUH 2500

2024-Anp-17 v1
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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 200 1= Ty Cﬁs;gﬂ::;r e
IGT MA 300 Tj= 25 °C
ynpaBneHusi, MaKc
150 Tj= Tj max
Uso HeoTnupatoLee NocTosiHHoe B 0.55 T=T) moxt
HanpskeHne yrnpasfeHusl, MUH
HeoTnmpatoLLmit NOCTOSIHHBIN TOK Up=0.67Uow;
Leo YDABEHMS, MUH MA 45.00 MOCTOSIHHBIV TOK YNpaBrieHus
AvHaMunueckme XxapaKTepucTukm
ta BpeMs 3aaepXXKu BKIIIOHYEHUS, MaKC MKC 0.80 T;=25 °C; Up=600 B; Liu=Iray;
di/dt=200 A/Mkc;
tyt Bpems BkntoveHUs, Makc MKC 3.00 Mmnynbc ynpasnenns: Ic=2 A; Us=20 B;
tep=50 Mkc; dig/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=0.67Use:
500 D—V. DRM/
Qn 3apsag obpaTHOro BOCCTaHOBMEHMS], KK 750
MaKC
Bpems 06paTHOr0 BOCCTAHOBNEHUS Ti=Timaq [m=400 A;
t P P r] mke 17 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
Rthjc—K 0.126 OxnaxxaeHue co
CTOpOHbI KaToaa
Rinck Tennosoe conpoTuBenne kopryc- °C/Bt 0.010 MOCTOSIHHBIN 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

T 123 400 10 A2 E2  YX12 1 KpuTunyeckas CKopoCTb HapacTaHWs HaNps>KeHWs B
1 2 3 4 5 6 7

3aKpbITOM COCTOAHUMN

1. HM3KO4aCTOTHbIN TUPUCTOP
2. KOHCTPYKTMBHOE MCMONHEHME
3. CpeﬂHmﬁ TOK B OTKPbITOM COCTOSIHUM, A (dUD/dt)crit, B/Mkc 200 320 500 | 1000 | 1600 | 2000 | 2500
4. Knacc no Hanpsi»KeHuto

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

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

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

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




FTABAPUTHbLIE PASMEPbI

Tun kopnyca: T.A1

292y

max 042 (1,653) DA
019 (0,748) DIA
=
3
= —
Loy : Ly
= =4 | s
rJ T
S = H
%‘“ | 57/2@/,\. 5 =
- =
~ 8
= 435 (0138) DA S
both sides —

913 (0051) DA 7 (0276

N
e — = -
S
918 (0,071)0iA,
475 (0187)
1)
6, Lo‘rl

019 (0,748) DIA

00

Bce pasMepbl B MUIMMETpax (AroriMax)

Copepxaluasicss 3aecb MHhopMaLWs SBASETCS KOHMUAEHUMANBHOM 1 HAXOAMTCS MOJ 3aLUMTOM aBTOPCKMX Npas.
B MHTepecax yny4lleHns kauectsa npoaykumu, AO «MpoTOH-DNEKTPOTEKC» OCTaB/SET 3a CO60M NPaBo M3MEHSTb MH(OPMALMOHHbIE ICTbI 6e3

yBEAOMNIEHUA.
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Puc. 1 — lNpeaenbHana BONbT — aMNepHasa XapaKTepucTuka

" BONIbT — aMMnepHON XapaKTEPUCTUKN:

AHanuTndeckas GyHKUMUS npeaenbHO

A+ Beip + CoIniyp + 1)+ D[,
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(cMm. Puc. 1)

MU BOJIbT — amnepl-loﬁ XAPaKTEPUCTUKHN

w

Mopaenb npeaenbLHO




| 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
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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
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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
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--------------------- | S T R i e I = 400 A

T123-400, 30-lMon-201%
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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

1000 T
i — o]
|Ti=150°C |o
HIm=400A |2
A -
_______________________________________________ R T N I "
; ; A S N S R N
2 BERE
& oo ]
] H H H —
= I
I [
[ H H H H
C 0 0 T
m 0 0 T
= [
T e el b e e e e m b m o mm e m e mmmm mm e mmmm e b mmmmmmmmmmmebemmmmmmmdm e m Ao mmmde b dm b o]
o] i i T
= i i T
S A
[ ] H H H H
o i i I
o P
5 P
B N L T T T e L T e S S T S Ll L L L L E T LT P T e T
= P
P A
[ i i i i
2 S
O i i i i
=5
[
£
(3]
M
100
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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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100

OBpaTHLIA TOK BOCCTAHOBNEHMA - Irr, A

10

1 10 100
CKOpOCTE cNaga Toka - difdt, AfmKc

Puc. 5 — 3aBMCMMOCTb MaKCMMaJIbHOIr0 06paTHOr0 TOKa BOCCTaHOBJIeHUA I OT CKOpoCcTM cnaga
ToKa dir/dt B OTKpPbITOM COCTOSIHUMN

100 T h
qTy=150°C |2
HItm = 40048 |5
’ S
13
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o -
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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




1800

1600

1400

T123-400, 30-UNon-2019

1200

1000

600 -|

400

200

CpeaHas paccemBaeMasi MOLLHOCTb B OTKPbITOM COCTOSIHM — Pray), BT

0 100 200 300 400 500 600 700 800
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)

1800

1600

1400
******** - [o=1800]

23-400, 30-Non-2019

T1

5 oz e i i R e E { © - yron npoBOANMOCTW TOKa ﬂpﬂMOYFOﬂbHOI’II CbOprI
T T T T

T
0 100 200 300 400 500 600 700 800 900 1000 1100
CpeaiHuiA TOK B OTKPBITOM COCTOSIHUM — Ir(av), A

CpeaHsia paccenBaemMasi MOLLHOCTb B OTKPbITOM COCTOSIHUM — Prav), BT

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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CpesHuil TOK B OTKPLITOM COCTOSHMM — L, A

100

© - yron NpOBOAMMOCTM TOKa CMHyCOMabHOM popMbl| || © J
T T

25 50 75 100 125 150
TemnepaTypa kopryca — T, °C

Puc. 9 — 3aBUCMMOCTb CpefHero Toka B OTKPbITOM COCTOsiHMM Iy OT TeMnepaTtypbl kopnyca Tc ans
CUHYycouaasibHOW (pOpPMbI TOKA NPU pasiMuHbIX yraax nposoauMmoctu (f=50 Ny, ABYXCTOpOHHee
oxsiaxpeHue)
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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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Puc. 11 — 3aBMCUMOCTb MaKCUMaJIbHOW aMMJIMTYAbl YAAPHOIr0 TOKa B OTKPbITOM COCTOSIHUM Irsm M
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