MPOTOH-3JIEKTPOTEKC

. Husko4uacToTHBIN
Bbicokass CTOMKOCTb K

3N1EKTPOTEPMOLIMKINPOBAHUIO

Hu3Kkue crtatnyeckne n guHaMmyeckme noTepu

PaspaboTaH A9 NPOMBILLIEHHOIO NPUMEHEHWS

Tupucrop

Tun T233-400-18

CpeaHuit NpsiMoi TOK Lrav 400 A

MoBTOpsItOLLEECS MMMNYSIbCHOE Hanps>KeHWE B 3aKPbITOM Uneon

COCTOAHNM 1000...1800 B

MoBTOpsitoLeecs nMNynbCHoe obpaTHOe HanpshXeHue Urrm

BpemMs BbIKIOUEHUS t, 125, 160, 200, 250, 320, 400, 500 mkc
Uprm, Urem, B 1000 1100 1200 1300 1400 1500 1600 1800
Knacc no Hanps»eHuo 10 11 12 13 14 15 16 18
T;, °C —60...+125

IMPEJAEJIBHO JOITYCTUMBbIE 3HAYEHUSA ITAPAMETPOB

0603HaYeHNEe M HAMMEHOBaHWE NapaMeTpa

En.

U3M.

3Ha4yeHune

Ycnosus usMepeHus

MapamMeTpbl B NPOBOASLLEM COCTOSHUMN

ITAV

MaKcMMasnbHO [0NYCTUMbINA CPpeaHI
TOK B OTKPbITOM COCTOSIHWM

400
567

T.=100 °C; oBYXCTOPOHHEE OXNaxaeHue;
T.=85 °C; OBYXCTOpPOHHEE OXNaXaeHue;
180 3n. rpaa. cuHyc; 50 'y

ITRMS

[JleicTByIOWMIA TOK B OTKPbLITOM
COCTOSIHUM

628

T.=100 °C; oBYXCTOPOHHEE OXnaxaeHue;
180 3n. rpaa. cuHyc; 50 'y

ITSM

YAapHbIi TOK B OTKPLITOM COCTOSIHUM

7.0
8.0

Tj=Tj max
Tj=25 °C

180 3n. rpaa. cvHyc;
t,=10 MC; eANHNYHBII
nmnynesc; Up=Ur=0 B;
UMnynbc ynpasnexus:
Ic=2 A; te=50 MKc;
dig/dt=1 A/MkcC

7.5
8.5

Tj:Tj max
T,=25 °C

180 3n. rpag. cuHyc;
t,=8.3 MC; eanHNYHbIN
nmnynesc; Up=Ur=0 B;
NMnynbC ynpaeneHus:
Ic=2 A; ter=50 MKC;
dic/dt=1 A/mKc

I’t

3alUUTHBIV NoKasaTesb

240
320

Tj=Tj max
Tj=25 °C

180 3n. rpaa. cuHyc;
t,=10 MC; eANHNYHBIV
nmnynbc; Up=Ur=0 B;
MMnynbc ynpaBneHus:
Ic=2 A, tep=50 MKC;
dig/dt>1 A/MKkc

Ac10°

230
290

Tj=Tj max
Tj=25 °C

180 3n. rpaa. cvHyc;
t,=8.3 MC; eanHUYHbIN
nmnynesc; Up=Ur=0 B;
NMnyneC ynpasnexus:
Is=2 A; tep=50 MKC;
dig/dt>1 A/MkcC
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Bnokuvpyroume napameTpbl

MoBTOpSitOLLEECS UMMYILCHOE )
06paTHOE HanpshKeHME Timn< Ty <Tjmac
Uprm, Urrm MOBTOPSIOLLIEECS! UMMY/TbCHOE B 1000...1800 | 180 an. rpaa. cuHyc; 50 Iu;
HanpsiXeHWe B 3aKPbITOM COCTOSIHUM YMPaBNEHNE PasOMKHYTO
Ubsm, Ursm HETIOBTODSIOLLEECS! UMY ICHOE B |1100...1900 | 180 3n. r.pan. CVHYC; €AMHUYHBIN
HanpsiXXeHWe B 3aKpbITOM COCTOSIHUM VIMITYJIbC; YNPABNIEHNE PasOMKHYTO
Us. U MocTosiHHOe obpaTHOe 1 NMOCTOSIHHOE B 0.6'Uprm T5=Tj max;
or =R MpAMOE HanpsXKeHNe 0.6Ursm | ynpaBneHme pasoMKHYTO
MapamMeTtpbl yripaBsieHust
MaKcuMarnbHbIA NPAMON TOK
Tram A 6
yrpaBfeHust T=T.
MakcuManbHoe obpaTHoe e
Urem B 5
HanpshKeHVe ynpaBieHust
P MakcuManbHas paccevBaeMas BT 3 T;=T; max ANSA NOCTOAHHOIO TOKA
¢ MOLLHOCTb MO YrpaBieHnto ynpaBneHusi
MapameTpbl nepexsiroueHns
Kputnyeckasi CKOpoCTb HapacCTaHus Ti=T;max; Up=0.67"Uprm; Irm= 1700 A;
(dir/dt)crit TOKa B OTKPbITOM COCTOSIHUM A/MKC 1000 Wmnynbc ynpaenenns: Is=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 MoHTa)kHoe ycunue KH 9.0...11.0
a YckopeHue M/c? 50 B 3axaToM COCTOSIHUMK
XAPAKTEPUCTUKU
O603HaYeHne U HaMMEHOBAHUE XapaKTEPUCTUKN MIZ‘C; 3HayeHne YcnoBusi usMepeHust
XapakTepucTuku B NPOBOASALLEM COCTOSIHUM
Unn MIMny/IbCHO® Hanpskerme B B 1.65 | T;=25 °C; Ini=1256 A
OTKPbITOM COCTOSIHUM, MaKC
Ur(ro) MoporoBoe HarnpshxeHue, Makc B 0.955 T=T. .
j= 1j max,
r [IMHaMnyeckoe ConpoTUBIIEHME B MOM 0.579 0.5 7 Iy < I+ < 1.5 7 Lray
OTKPbITOM COCTOSIHUM, MaKC
T;=25 °C; Up=12 B;
I TOK BKNHOYEHMS, MaKC MA 700 Umnynbc ynpaBnenus: Is=2 A;
ter=50 MKc; dig/dt=>1 A/MKC
T;=25 °C;
I ToK yAepxaHus, Makc MA 300 Up=12 B; ynpaBfiieHne pa3oMKHYTO
Bnokupyrowme XxapakTepucTuku
MOBTOPSIIOLWMINCSH UMMYNbCHBIN
Lo T 06paTHbIi TOK M NMOBTOPSIOLLMICS VA 70 Ti=T; max;
DRMy ZRRY MMMYNbCHBIV TOK B 3aKPbITOM Uo=Uorm; Ur=Urm
COCTOSIHUM, MaKC
Kputnyeckas cKopoCcTb HapacTaHus 200, 320,
(dup/dt)ec | HANpsXXEHUS B 3aKPLITOM B/MKc 500, 1000, | Ty=T; ma;
1 1600, 2000, | Up=0.67"Upry; yNpaBneHne 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; =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 800
MaKC
Bpemst 06paTHOr0 BOCCTAHOBNEHUS Ti=Tima Im=400 A;
tr P P "] Mke 16 dir/dt=-10 A/MK;
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 OxnaxkgeHne co CTOPOHbI
nepexoa-Koprnyc, Makc TOK aHoaa
R 0.072 Oxna)xgeHue co CTOpPOHbI
KaToaa
Rinck Tennosoe conpoTMBrenne kopryc- °C/BT 0.008 MOCTOSIHHBIN TOK
oxflaguTenb, 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)
MAPKWUPOBKA NPUMEYAHMUE

ST 233 400 18 A2 X2 VX2
1 213 4 5 6 7

1. HM3Ko4acToTHbLIN TUPUCTOP

2. KOHCTPYKTMBHOE UCMONHEHWE

3. CpeaHuit TOoK B OTKPbITOM COCTOSIHUK, A

4. Knacc no Hanpsi»KeHuto

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

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

7. KnumaTtuyeckoe ncnonHeHue no NOCT 15150: YXJ12, T2

1 KpuTunyeckas CKopoCTb HapacTaHMs HaNps>KeHWs B
3aKPbITOM COCTOSIHUM

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

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

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




FTABAPUTHbLIE PASMEPbI

Tun kopnyca: T.B2

max 842 (1,653) DIA.

095 (0.984) DI,
DN
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s
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Bce pasmepbl B MUAIMMETpax (AoviMax)

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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V ‘WIT - MIMHBOL1D0D WOLIGdLO0 830 ]

2,2

(cM. Puc. 1)

1,8

)

1,6
= Tj max

0.70496000

0.00056045
0.04640100
-0.00149740

T;

1 BONIbT — aMMNepHON XapaKTePUCTUKK:

)

1,4
T,= 25°C
0.88757000
0.00044159
0.03076400

A+B-i, +C-InGi, + )+ D-\[i,
KoadduumeHTsl ans rpadmka
-0.00057431

A
B
C
D

MU BOJIbT — aMIMEPHOUN XAPaAKTEPUCTUKHN

HanpsikeHne B OTKPbITOM COCTOSIHMM - Utm, B

v

1,2

Puc. 1 — lNpegenbHaga BONbT — aMNepHas XapaKTepucTuka
Vi

AHanuTndeckast pyHKUMS NpeaenbHO

Mopaenb npeaenbLHO

0,8
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Bpema —t, c

0,0100
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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.
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Mopesnib nepexofHoro TenJI0BOro CONpoTuBJIeHUs nepexopn - kopnyc (cm. Puc. 2)
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10000 H H H H H i HE H H H H
SEOOONOROROON! SOOI BSOS O LI N |Ti=125°C

--------------------- | R T Bt ; eI = 400 A

T233-400, 03-1MoH-2019

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

1000

WHTerpansHsid 3apag obpaTHore BoccTaHoBNeHMA - Qrr-l, Mridn

100
1 10 100
CropocTe cnaga Toka - difdt, Afmrc

Puc. 3 — 3aBMCMMOCTb MaKCMMaJIbHOIO MHTErpasibHOIo 3apsaa 06paTHOro BOCCTaHOBJIEHUA Qi OT
CKOpPOCTM cnaga Toka diz/dt B oTKpbITOM CcOCTOSSHUMN

10000 :
[Ty =125°C
Inw = 400 A

me e brommeeeoaees brommeees feeees {- e

T233-400, O3-VoH-2019

1000

Sapay cbpatHore BeccTaHeBNeHMA - Qrr, Mrin

100
1 10 100

CwopocTe Cnaga Toka - difdt, Afmic

Puc. 4 — 3aBUCMMOCTb MAaKCUMaJIbHOIO 3apsiAa 06paTHOro BOCCTAaHOBJIEHMSA Q. OT CKOpPOCTHU cnaga
Toka dir/dt (no FOCT 24461, xopaa 25%) B OTKPbITOM COCTOSIHUMN




1000 r
| Ty=125°C
It =400 A

T233-400, 03-MoH-201%

100

OBpaTHLIA TOK BOCCTAHOBNEHMA - Irr, A

10

1 10 100
CKOpOCTE cNaga Toka - difdt, AfmKc

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

100 .
|Ti=125°C |3
HIma =400 A |5
| o
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g 18
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1 10 100

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




2500

2000

T233-400, 03-MioH-2019

1500

1000

500

CpeaHas paccemBaeMasi MOLLHOCTb B OTKPbITOM COCTOSIHAM — Pray), BT

200

300

400

500

600

700

800

CpeaHuin TOK B OTKPLITOM COCTOSIHUN — Irav), A

© - yron NpoBOAMMOCTY TOKa CUMHYCOMaANbHOM OpMbl
T T T T

900

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)

2500

2000

1500

1000

500

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

CpeaHsis paccenBaeMast MOLLHOCTb B OTKPbITOM COCTOSIHUM — Prav), BT

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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Puc. 9 — 3aBMCMMOCTb CpeiHEro Toka B OTKPbITOM cOCTOsiHUM I1ay OT TeMnepaTtypbl kopnyca Tc ans

CUHycomaanbHOW (hbopMbl TOKA NPM Pa3/IMUHbIX yrnax nposogumoctu (f=50 'y, AByXCTOpOHHee

1600

1400

1200

1000

800

600

400

CpeaHni ToK B OTKPbITOM COCTOSHAM — L,/ A

200

oxsiaxpeHue)
(@)]
S
””””””””””””””””””””””””” DC - -
~ =
\\ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, o Je=180°] ‘:-3
\ ©=1200 §.
™M
T~ ~_ / / o=o0 | | &
~ ~ ~_/ [ Je=ere |
\
~——_ |©=30°
— [ xx ,,,,,,,,,,,,,, N/ / ,,,,,,,,,,,,,,,,,,,,,
<
B& ,,,,,,,, >,,,, _ ™= S NG N e |
\ \\k L
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e \ N R
\\
"6 - yTOn NPOBOAVMOCTM TOKA MpAMOyTOnbHO GopMel ||| \
T T T T T [
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

NpsIMOYrosibHOW (pbOpMbl TOKA NPU Pa3/IMYHbBIX yraax nposoaumoctu (f=50 'y, AByXCTOpOHHEe

oxJsIaXAEHNE)
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T233-400, 03-MtoH-2019

2 W 3.1 — dovied yiaHMmeg
-

wi ST — MMHB0150D WOoLI9dLO 8 Mol yiaHderK

AnutenbHoCTb MMNynbca — tp, MC

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

3awmTHoro gakropa I’t ot AnUTENbHOCTM MMNYbCa t,

6T0Z-HOI-E0 ‘00V-E€CL

| ‘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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