MPOTOH-3JIEKTPOTEKC

HuskouyacToTHbIN
Tupucrop

Tun T233-500-18

Bbicokas CTOMKOCTb K
3NEKTPOTEPMOLIMK/TMPOBAHMIO
Huskne cratuyeckme n AMHaMUYECKne notepu

PaspaboTaH A/15 NPOMBbILLIEHHOrO NPUMEHEHWS

CpeaHuit NpsiMoit TOK Lrav 500 A

MoBTOpSIOLLEECS MMNYNBCHOE HanpsXXeHWe B 3aKPbITOM U

coCTOSHMK > 1000...1800 B

MoBTOpSstOWEECS MMNYNbCHOE 06paTHOE HanpsHKeHue Urrm

BpeMs BbIKTIOYEHMS tq 125, 160, 200, 250, 320, 400, 500 mMkc
Uorm, Urem, B 1000 1100 1200 1300 1400 1500 1600 1800
Knacc no HanpshxeHuio 10 11 12 13 14 15 16 18
T;, °C —60...+125

IMPEAEJBHO JOITYCTUMBIE 3HAYEHUSA TAPAMETPOB

En.

3HayeHune
U3M.

0603HayeHne 1 HauMeHoBaHWE NapaMeTpa YcnoBus usMepeHus

MapameTpbl B NPOBOASLLEM COCTOSIHUMU

T.=93 °C; oBYXCTOPOHHEE OXNaXaeHue;
T.=85 °C; oBYXCTOpPOHHEE OXNaXaeHue;
180 an. rpag. cuHyc; 50 'y

500

MakcumanbHO A0onyCTUMbIN CpefHUN A 592

I
™w TOK B OTKPbITOM COCTOSIHIM

Tc=93 °C; OBYXCTOPOHHEE OXNaXAEHNE;
180 an. rpaa. cuHyc; 50 'y

[eiACTBYIOLLMIA TOK B OTKPbITOM
COCTOSIHUM

A 785

ITRMS

ITSM

YOapHbI TOK B OTKPLITOM COCTOSIHUM

7.0
8.0

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

7.5
8.5

Tj=Tj max
Tj=25 °C

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

I’t

3alUUTHBI NoKasaTesb

240
320

Tj=Tj max
T,=25 °C

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

Ac10®

230
290

Tj=Tj max
Tj=25 °C

180 3n. rpaa. cvHyc;
t,=8.3 MC; eanHNYHBbIV
nmnynesc; Up=Ur=0 B;
NUMnynbC ynpasnexHus:
Ic=2 A; tep=50 MKc;
dig/dt=>1 A/MkcC
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bnokupyrowme napamMeTpbl

MoBTOpSItOLLEECS UMMNYSILCHOE T T <Tos
obpaTHoe HanpshxeHue 1 s e _
Uorm, Urrm NOBTOPSIOLLIEECS UMIY/TbCHOE B 1000...1800 | 180 an. rpaa. cuHyc; 50 y;
HanpsXeHWe B 3aKPbITOM COCTOSIHUM YMPaBNEHNE PasOMKHYTO
Ubsm, Ursm HEMOBTOPSIOLLEECS! UMY ICHOE B | 1100...1900 | 180 an. r.pan. CUHYC; €AVHNYHBIN
HanpsiXeHWe B 3aKPbITOM COCTOSIHUM VIMIYJIbC; YNPABNEHNE PasoMKHYTO
Us. U MocTosiHHoe obpaTHOE N MOCTOSIHHOE B 0.6'Uprm T5=Tj max;
br =R MPAMOE HanpsXKEHNE 0.6Ursv | ynpaBneHne pasoMKHYTO
MapamMeTpbl ynpaBieHus
MaKcuMarbHbIA NPSMOA TOK
IFGM A 6
ynpaBneHus T=T.
MakcumanbHoe obpaTHoe o
Urem B 5
HanpsiXeHWe ynpaBieHus
P MakcuManbHas paccevBaeMast BT 3 T;=T; max ANSA NOCTOAHHOrO TOKA
¢ MOLLHOCTb MO YrpaBieHuto ynpaBneHus
MapaMeTpbl NepeKIoyYeHNns
KpuTnyeckast CKOpoCTb HapacTaHus Ti=T;max; Uo=0.67"Uprm; Itm= 1700 A;
(dir/dt) e TOKa B OTKPbITOM COCTOSIHUU A/MKC 1000 MMnynbc ynpaenenus: Is=2 A;
(f=1 Hz) ter=50 MKC; dic/dt>2 A/MKC
TennosBble NnapaMeTpbl
Tstg TeMnepaTypa XpaHeHus °C —60...+50
T; TeMnepaTypa p-n nepexoaa °C —-60...+125
MexaHunuyeckue napaMeTpbl
F MoHTa)xHoe ycunme KH 9.0...11.0
a YckopeHue M/c? 50 B 3axaTOM COCTOSIHUMK
XAPAKTEPUCTUKHA
O603HaueHne 1 HauMeHOBaHWe XapaKTEPUCTUKN Miﬁ 3HayeHve Ycnosusi Uamepenns
XapaKTepucTMKu B NPOBOAALLEM COCTOSIHUM
U, VIMnynbcHoe HanpsiXeHve B B 1.70 T,=25 °C; Im=1570 A
OTKPbITOM COCTOSIHUM, MaKC
Ur(ro) lNoporoBoe HanpskeHue, Makc B 0.919 T=T -
j= 1j max,
r [vHaMnyeckoe CoONpoTUBIIEHME B MOM 0.529 0.5 7 Iy < I < 1.5 7 Iray
OTKPbITOM COCTOSIHUM, MaKC
T;=25 °C; Up=12 B;
I TOK BKJTIOYEHUS, MaKC MA 700 MmMnynbc ynpaenenus: Is=2 A;
tep=50 MKC; dig/dt>1 A/MKc
Iy TOK yaepxaHusi, MaKkc MA 300 Ti=25 °C;
! Up=12 B; ynpaBsneHne pa3oMKHYTO
Bnokupyrowme xapaKTepucTukm
MoBTOPSAOLWMIACA UMMYTBCHBIN
Lo I 06paTHbIM TOK U MOBTOPSIOLLMIACS VA 20 T5=T; max;
DRMy ZRRY MMMYNbCHBINA TOK B 3aKPbITOM Uo=Uprm; Ur=Ugrm
COCTOSIHUM, MaKC
KpuTuueckas CkopocTb HapacTaHUs 200, 320,
(dup/dt)cr Hapnp;DKeHMﬂ B 3a?(prTOM P B/MKC >00, 1000, | T,=T; maxs
ot 9 1600, 2000, | Up=0.67-Uprm; YipaBneHne pasoMKHYTO
COCTOSIHUM®, MUH 2500
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XapaKTepucTUKM ynpaB/ieHus

O 300 Tj= Tj min
Usr TrMpatoLlee NOCTOsHHOE B 250 T=25 °C
Hanps>xeHue ynpasfieHns, Makc 150 ToT Up=12 B; Ir=3 A;
: i= ymax .
OTnMpaloLmMin NOCTOSIHHBIN TOK 400 1= Ty Cﬁ;:ﬂ::;r ke
IGT MA 250 Tj= 25 °C
ynpaBneHusi, MaKc
150 Tj= Tj max
Uso HeoTnupatoLee NoCTosiHHOE B 0.60 T=T, ot
HanpskeHne yrnpasieHus, M1H
HeoTnmpaloLwmin NoCTOSAHHbIN TOK Up=0.67Uow;
Leo yDaBNEHNs:, MUH MA 35.00 MoCTOSIHHBIM TOK yrNpaBneHus
AvHaMnueckne XxapaKkTepucTuKm
tga BpeMsi 3aaepXXKn BKITIOYEHUS, MaKC MKC 1.25 T;=25 °C; Up=1000 B; Im=I1ay;
di/dt=200 A/MKc;
tyt Bpems BkntoYeHUSs, MaKC MKC 4.00 Nmnynec ynpasnenns: I=2 A; Us=20 B;
tep=50 Mkc; dig/dt=2 A/MKC
;Sg’ ;gg’ dUD/dt=50 B/MKC; Tj=Tj maxy ITM=ITAv;
t BpeMs BbIKNtoUeHMA?, MaKc MKC ! " | dir/dt=-10 A/Mkc; Ur=100 B;
320, 400, Us=0.67Use:
500 D—V. DRM/
Qn 3apsag obpaTHOro BOCCTaHOBMEHMS], KK 250
MaKC
BpeMsi 06paTHOro BOCCTaHOBNEHUS Ti=T marj Inu=500 A;
e ! MKC 15 dir/dt=-10 A/MKc;
MaKC
¥ UR=100 B
Ob6paTHbI TOK BOCCTAHOBNIEHMS,
L. A 100
MaKC
TennoBble XapaKTEpPUCTUKHU
Ren 0.040 [IByXCTOpOHHee
e ' oxnaxzaeHue
R Tennosoe conpoTUBeHne p-n °C/BT 0.088 MocTosiHHbIN OxnaxgeHue co
nepexoa-Koprnyc, Makc TOK CTOpOHbI aHoAa
Renje-k 0.072 OxaxaeHue co
CTOpOHbI KaToAa
Rinek Tennosoe conpoTMBrenne kopryc- °C/BT 0.008 MOCTOSIHHBIN TOK
OXJTaAUTENb, MaKC
MexaHnuyeckne xapaKTepucTuKu
m Macca, Makc r 95
D [nuHa nyTu ToKa yTeyku no MM 10.30
s MOBEPXHOCTK (ponm)|  (0.405)
MM 6.30
DN [nvHa nyTn TOKa yTeYKW Nno BO3AyXYy (aoiim)|  (0.248)
MAPKUPOBKA NMPUMEYAHME

ST 233 500 18 A2 X2 VX2
1 213 4| 5 6 7

1. HM3Ko4acToTHbIN TUPUCTOP

2. KOHCTPYKTMBHOE UCMNONMHEHWE

3. CpeaHuit TOoK B OTKPbITOM COCTOSIHUM, A

4. Knacc no Hanpsi»KeHuto

5. KpuTuyeckasi ckopocTb HapacTaHusl HanpshkeHusl B
3aKpbITOM COCTOSIHMM, B/MKC

6. 'pynna no BpemeHu Bbiko4YeHns (dup/dt=50 B/MKC)

7. KnumaTtudeckoe ncnonHeHue no NOCT 15150: YXJ12, T2

1 KpuTunyeckas CKopoCTb HapacTaHWs HaMNps>KeHWs B
3aKPbITOM COCTOSIHUM

(dup/dt)crt, B/Mkc | 200

320

500 | 1000 | 1600 | 2000 | 2500

2 Bpemst BbikodeHns (dup/dt=50 B/mMkc




FTABAPUTHbLIE PASMEPbI

Tun kopnyca: T.B2

max 842 (1,653) DIA.

095 (0.984) DI,
DN
S
s
N
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] [ o)
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05 (0019)
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Bce pasMepbl B MUIIMMETpax (ArovMax)

Copepxaluasicss 3aecb MHhopMauus SBNSETCS KOHMUAEHLMANBHON U HAXOAMTCS MOJ 3aLMTONM aBTOPCKMX MNpas.
B MHTepecax ynyylleHus kayectBa npoaykumu, AO «MpOTOH-DNEeKTPOTEKC» OCTaB/SET 3a CO60M NPaBo M3MEHSATb UH(OPMALIMOHHbIE INCTLI 6e3

yBEAOMNIEHUA.
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0,8 1,2 1,4 1,6 1,8 2 2,2 2,4
HanpsikeHne B OTKPbITOM COCTOSIHMM - Utm, B

0,6

Puc. 1 — lNpegenbHaga BONbT — aMNepHas XapaKTepucTuka

1 BONIbT — aMMNepHON XapaKTePUCTUKK:

AHanuTndeckast pyHKUMS NpeaenbHO

A+B-i, +C-In(i, + )+ D- /i,

V, =

©
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2| 4o|n|o|N
3 £o|X[2|R
.]1065
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=
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M56058
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(cM. Puc. 1)

MU BOJIbT — amnepHoﬁ XAPaKTEPUCTUKH

v

Mopaenb npeaenbLHO




1g/y "z — auHaLramM1oduod a0a0uLaL doHToXada|

0,1000 1,0000 10,0000 100,0000
Bpema —t, c

0,0100

0,0010

Puc. 2 — 3aBMCUMOCTb NEPEXOAHOro TENJI0BOro CONPOTUBAEHUSA Ziwic OT BpeMeHM t

AHanuTMyeckas 3aBMCMMOCTb MEepexXoAHOro Ten/I0BOro CONpoTUB/IEHUS Nnepexon — Kopryc:

thjc

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

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

Zwic = Tennosoe conpoTueneHune 3a Bpems t.

R, Ti

pacCyETHbIE KO3d)dJMLI,MeHTbI, npmBeaeHHbIE B Tabnuue.

MOCTOSIHHBIN TOK, ABYCTOPOHHEE OXNaXAEHNE
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Mopesnib nepexofHoro TenJI0BOro CONpoTuBJIeHUs nepexopn - kopnyc (cm. Puc. 2)
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1000

HTerpaneHeid 3apag ofpaTHers BoCCTaHoBNEHMA - Qrr-, Mrin

100
1 10 100
CropocTe cnaga Toka - difdt, Afmke

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

10000 H
A|Ti=1250°¢C
| Imm = 500 A

—F---1-

T

T233-500, 14-Mai-2019

1000

3apaa ofpaTHoro BOCCTAHOENEHMA - Qrr, Me{n

100

1 10 100
CropocTs cnaga Toka - difdt, Afmic

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




1000 r
| Ty=125°C
It = 200 A

T233-500, 14-Mali-2015

100

OBpaTHLIA TOK BOCCTAHOBNEHMA - Irr, A

10

1 10 100
CKOpOCTE cNaga Toka - difdt, AfmKc

Puc. 5 — 3aBMCMMOCTb MaKCMMaJIbHOIr0 06paTHOr0 TOKa BOCCTaHOBJIeHUSA I, OT CKOpPOCTM cnaja
ToKa dir/dt B OTKpPBITOM COCTOSIHUMU

100 .
1Ty=125°C |§
{Im=500A |8
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u 43
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CropocTe cnaga Toka - difdt, Afmrc

Puc. 6 - 3aBUCMMOCTb MAaKCUMaAJIbHOIO BpeMeHU 06paTHOro BOCCTaHOBJ1IeHMs t.. OT CKOpOCTU cnaga
Toka diz/dt (no NOCT 24461, xopaa 25%) B OTKPbITOM COCTOSIHUMU




CpeaHas paccemBaeMasi MOLLHOCTb B OTKPbITOM COCTOSIHAM — Pray), BT

N
(6]
o
o

2000

1500

1000

500

T233-500, 15-Mait-2019

200

300

400

500

600

700

800

CpeaHuin TOK B OTKPLITOM COCTOSIHUN — Irav), A

© - yron NpoBOAMMOCTY TOKa CUMHYCOMaANbHOM OpMbl
T T T T

900

T
1000

1100

Puc. 7 - 3aBUCMMOCTb NOTEPb MOLWHOCTU Pray OT CpeAHero Toka B OTKPbITOM COCTOSIHUM Iray
CUHycomAaasibHOW (bopMbl NPU pa3NIMYHbIX yraax nposogumoctu (f=50 Ny, AByXCTOpOHHEe oxJiaXaeHue)

CpeaHsis paccenBaeMast MOLLHOCTb B OTKPbITOM COCTOSIHUM — Prav), BT

2500

2000

1500

1000

500

T233-500, 15-Mait-2019

1 © - yron NpoBOAMMOCTY TOKA NPSIMOYrofibHOM (hOpMbl
T T T T

400

600

800

1000

CpepHuin TOK B OTKPbITOM COCTOSIHUN — Ir(av), A

1200

1400

1600

Puc. 8 — 3aBUCMMOCTb NOTEPb MOLIHOCTU Pray OT CpefHero Toka B OTKPbITOM COCTOSIHUM Itay
NpAMOYrosibHOW (bopMbl NpU pasNUUHbIX yraax nposoguMmocTtu (f=50 Ny, ABYXCTOPOHHEE oXJ1aXKAEeHue)
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T233-500, 15-Mait-2019

CpesHuil TOK B OTKPBITOM COCTOsHMM — L, A

300 A ~— \\\ 77777777
100 RN
0 O - yrosa npoBoaAMMOCTU TOKa CMHYCOMﬂaﬂbHOVI CbOprI‘ 777777777777777777777777777777777777
I I I I I
25 35 45 55 65 75 85 95 105 115 125

TemnepaTypa kopnyca — T, °C

Puc. 9 — 3aBMCUMOCTb CPEAHEro TOKa B OTKPbITOM COCTOSIHMM Iray OT TEMMEpaTypbl kopnyca Tc ans
CMHycoupaanbHo/ (hopMbl TOKA NPM pasiMuHbIX yriax nposoaumMoctu (f=50 Ny, AByXCTOPOHHee

oxsiaxpeHue)
1600 o
o
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1400 \\ =
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g Aﬁ S
1200 ~. ©=1200 R
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Z 200 T
0 © - yron nNpoBOAYMOCTY TOKa NPSAMOYTO/IbHOMN (DOpMbI ‘
I I I I I [
25 35 45 55 65 75 85 95 105 115 125

Temnepatypa kopnyca — T, °C

Puc. 10 - 3aBMCMMOCTb CpefHero Toka B OTKPbITOM COCTOSIHUM I1ay OT TEMNepaTypbl kopnyca Tc ans
NPsAMOYronbHON (hopMbl TOKa NPU pasnuyHbIX yrnax nposoaumoctu (f=50 Ny, gByxcTopoHHee
oxJsIaXAEHNE)
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T233-500, 15-Mait-2019

2 W 3.1 — dovied yiaHMmeg

| Pt:Um=0.67Uru|

wi ST — MMHB0150D WOoLI9dLO 8 Mol yiaHderK

100

10

AnutenbHoCcTb uMnynbca — tp,

MC

Puc. 11 — 3aBUCUMOCTb MaKCUMaJIbHOW aMIJIMTYAbl YAAPHOI0 TOKA B OTKPbITOM COCTOSAHUM Irsm M

3awmTHoro gakropa I’t ot AnUTENbHOCTM MMNYbCa t,

6T0Z-VeIN-GT ‘00S-€€2L

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

100

10
Konuuectso UMnNynbLcoB — np

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

KoJinyectBa MMnyJsibCoB N,
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