Bbicokas CTOMKOCTb K

3/1EKTPOTEPMOLIMKIIMPOBAHNIO

Hu3kune cratnyeckne n agMHaMmm4yeckue noTepu

PaspaboTaH A/15 NPOMBbILLIEHHOrO NPUMEHEHWS

MPOTOH-3JIEKTPOTEKC

HuskouyacToTHbIN

Tupucrop

Tun T333-320-28

CpeaHuit NpsiMoit TOK Lrav 320 A

MoBTOpSitOLLEECS UMMNYSIbCHOE HanpsXXEHNE B 3aKPbITOM U

coCTOSHMK > 2000...2800 B

MoBTOpSstOWEECS MMNYNbCHOE 06paTHOE HanpsHKeHue Urrm

BpeMs BbIKTIOYEHMS tq 250, 320, 400, 500, 630 mkc

Uorm, Urem, B 2000 2200 2400 2600 2800
Knacc no Hanps»xeHuo 20 22 24 26 28
T;, °C —60...+125

IMPEAEJBHO JOITYCTUMBIE 3HAYEHUSA TAPAMETPOB

O603Ha4eHne 1 HauMEHOBaHWE NapaMeTpa

En.

U3M.

3HayeHune

YcnoBus nsmepeHus

MapameTpbl B NPOBOASLLEM COCTOSIHUMU

ITAV

MakcvMarnbHO A0MYCTUMbIN CpeaHUI
TOK B OTKPbITOM COCTOSIHUM

320
457

T.=101 °C; ABYXCTOPOHHeE oxnaxaeHue;
T.=85 °C; oBYXCTOpPOHHEE OXNaXaeHue;
180 an. rpag. cuHyc; 50 'y

I
TRHS COCTOSIHWM

[eiCTBYIOLLMNIA TOK B OTKPbLITOM

502

T.=101 °C; ABYXCTOPOHHeE oxnaxaeHue;
180 an. rpaa. cuHyc; 50 'y

Lrsm YaapHbIi TOK B OTKPLITOM COCTOSIHUM KA

6.5
7.5

Tj:Tj max
Tj=25 OC

180 3n. rpag. cuHyc;
t,=10 MC; eANHUYHBII
nmnynesc; Up=Ur=0 B;
UMnynbC ynpaenexus:
Is=2 A; tep=50 MKc;
dig/dt>1 A/mMKc

7.0
8.0

Tj:Tj max
;=25 °C

180 3n. rpag. cnHyc;
t,=8.3 MC; eanHNYHBbIN
nmnynesc; Up=Ur=0 B;
UMnynbC ynpaenexus:
Is=2 A; ter=50 MKc;
dig/dt>1 A/Mkc

It 3alUMTHBIA NoKasaTenb

210
280

Tj=Tj max
Tj=25 °C

180 3n. rpag. cnHyc;
t,=10 MC; ANHUYHBII
nmnynesc; Up=Ur=0 B;
UMnynbC ynpaeneHus:
Ic=2 A; tep=50 MKc;
dig/dt>1 A/Mkc

Ac10®

200
260

Tj=Tj max
Tj=25 °C

180 3n. rpag. cnHyc;
t,=8.3 MC; eanHNYHBbIN
nmnynesc; Up=Ur=0 B;
UMnynbC ynpaenexus:
Is=2 A; tep=50 MKc;
dic/dt>1 A/Mkc
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Bnokuvpyroume napameTpbl

MoBTOpSIOLLEECS UMNYNBCHOE Timn< Ty <Tmoc
Uorot, Usem ﬁggﬁ;;g;ii‘;ﬁg”ﬁ”nﬁ:CHoe B |2000...2800 | 180 3. rpaa. cuHyc; 50 i
HanpsHKeHVe B 3aKPbITOM COCTOSIHWM YMPaBNEHNE PasOMKHYTO
u
Ubsm, Ursm HETIOBTODSIOLLEECS! UMY ICHOE B | 2100...2900 | 180 an. rpaf. CUHYC; €AMHUYHBIN
HarnpsiXeHWe B 3aKPbITOM COCTOSIHUM VIMITYJIbC; YNPABNIEHNE PasOMKHYTO
Us, Us MocTosiHHOe obpaTHOe 1 NMOCTOSIHHOE B 0.6'Uprm Ti=T; max;
d NpsiMoe HanpskeHue 0.6Urrv | ynpaBfieHMe pasoMKHYTO
MapamMeTtpbl yripaBsieHust
MaKcuMarnbHbIA NPAMON TOK
Tram A 6
ynpasneHus T=T
MakcuManbHoe obpaTHoe e
Urem B 5
HanpsxeHve ynpasneHns
Pe MakcumanbHasa paccenBaeMas BT 3 T;=T; max NS NOCTOAHHOIO TOKA
MOLLHOCTb MO YNpaBieHMIo yrnpaBsfieHust
MapameTpbl nepexsiroueHns
Kputnyeckasi CKOpoCTb HapacCTaHus Ti=T;max; Up=0.67"Uprm; Irm= 1300 A;
(dir/dt)crit TOKA B OTKPbITOM COCTOSAHUU A/MKC 1250 MMnynbc ynpaenenus: Is=2 A;
(f=1 Hz) ter=50 MKC; dig/dt>2 A/MKC
Tennosble napamMeTpbl
Tstg TemnepaTypa XpaHeHWns °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
XAPAKTEPUCTUKHA
O603HaYeHne U HaMMEeHOBAHUE XapaKTEPUCTUKK ME;:/;. 3HaueHue Ycnosus nsmepeHuns
XapaKTepucTUKM B NPOBOASILLLEM COCTOSSHUMN
Unn MIMnyNIbCHO® Hanpsbierme B B 1.90 | T;=25 °C; Ini=1005 A
OTKPbITOM COCTOSIHUM, MaKC
Ur(ro) Moporosoe HanpsixeHue, Makc B 0.986 T=T mac
r [vHamunyeckoe ConpoTuBrEHME B MOM 1.073 0.5 7 Inay < I+ < 1.5 7 Iray
OTKPbITOM COCTOSIHUM, MaKC
T;=25 °C; Up=12 B;
I ToK BKOYEHUS, MaKC MA 700 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 xapakTepMcTukm
MoBTOPSIOLMINCS UMMNY bCHBIN
Lo, T 06paTHbIN TOK 1 NOBTOPSIOLLMICS VA 20 Ti=T; max;
! WUMMY/IbCHbIM TOK B 3aKPbITOM Up=Uprm; Ur=Urrm
COCTOSIHMM, MaKC
Kputnueckast CKopoCTb HapacTaHus 520000’ 1302000’ T=T -
(duo/dt)ere Hanpﬂ)KeHT)ﬂ B 3aKpbLITOM B/mikc 1606, 2006, UJD=(J).mGaX7"UDRM; ynpasieHne pa3oMKHYTO
COCTOSIHUMY, MUH 2500
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XapaKTepucTUKM ynpaB/ieHus

3.00 Tj= Tj min
U OTtnupatoLlee NocTosiHHoE B 250 T.=25 °C
e HanpsbxeHue ynpasfeHns, Makc 1'50 T]-— T Up=12 B; [p=3 A;
4'00 T]— _I_J = MOCTOSIHHBIN TOK
I OTnMpaoLLMiA NOCTOSHHbINM TOK A 550 T]: 2]5me YnpaenexHna
GT i=
yrnpasneHusi, MaKc
150 Tj= Tj max
U HeoTtnupatoLee nocrosiHHoe B 0.60 T=T. .
ep HanpsbKeHWe ynpasneHus, MUH ' U]_— (’) "g;’u )
" o D—V. DRM,
Leo HeoTnMpaioLIMi NoCTOAHHeIM Tok MA 35.00 MOCTOSIHHBIN TOK yrpaBfieHus
ynpaBneHusl, MyH
AnHaMuueckne XxapakTepucTukm
tga BpeMsi 3aaepXXKn BKITIOYEHUS, MaKC MKC 1.85 T;=25 °C; Up=1500 B; Im=I1ay;
di/dt=200 A/mMKc;
g Bpemsa BknoueHUs, Makc MKC 9.00 UMnynbc ynpasnenus: Is=2 A; Us=20 B;

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

250, 320, dUD/dt=50 B/MKC; Tj=Tj maxy ITM=ITAv;

t BpeMs BbIKNtOUEHMA?, MaKc MKC 400, 500, | dir/dt=-10 A/mkc; Ur=100 B;
630 UD=O.67'UDRM;
Qn 32||3<2n 06paTHOro BOCCTAHOB/EHMS, MK 1100
Bpems 06paTHOro BOCCTAHOB/EHMS Ti=Tymaxj Inu=320 A;
tr MEKC P ! MKC 24 dir/dt=-10 A/MKc;
06 - Ur=100 B
I paTHbIM TOK BOCCTAHOBJIEHNS, A 9
MaKC
TennoBble XapaKTEPUCTUKHU
_ [ByxcTopoHHee
Rinje 0.040 oXnEKAEHME
R Tennosoe conpoTuBieHue p-n °C/BT 0.088 MOCTOSIHHBIN OxnaxageHue co
thicA nepexo/-Koprnyc, MaKc ' TOK CTOPOHbI aHOAA
Rthjc-K 0.072 OXﬂa)K[I,EHMe Cco
CTOpOHbI KaToaa
Rece TensioBoe CONpOTUBEHME KOpMyC- °C/BT 0.008 NoCTOSHHbI Tok
oxflagunTenb, MaKc
MexaHnuyeckmne xapakTepmucTuKku
m Macca, Makc r 95
D [nvHa nyTn ToKa yTeykun no MM 10.30
s MOBEPXHOCTK (aronm)|  (0.405)
D [nvHa nyTn TOKa yTeYKW Nno BO3AYyXY (ﬂ:);M) (g .328)
MAPKUPOBKA NMPUMEYAHMUE

T 333 320 28 A2 C2 yxmn2 1 Kputunyeckas CKOpoCTb HAapacTaHMs HanNps>KeHWs B
1 2 3 4 5 6 7

3aKpbITOM COCTOAHUMN

1. HM3Ko4acToTHbLIN TUPUCTOP
2. KOHCTPYKTMBHOE UCMONMHEHME

3. CpeﬂHmﬁ TOK B OTKPbITOM COCTOSIHUN, A (dUD/dt)crit, B/Mkc 200 320 500 | 1000 | 1600 | 2000 | 2500
4. Knacc no Hanpsi»KeHuto ,
5. KpUTnyeckasi CKOpOCTb HapacTaHMs HarpshkeHns B ) Bpemsi BbiktoueHns (dup/dt=50 B/MKc

3aKpbITOM COCTOSIHMM, B/MKC
6. 'pynna no BpeMeHu Bbiko4YeHns (dup/dt=50 B/MKC)
7. KnumaTtuueckoe ncnonHexnme no NOCT 15150: YX/12, T2

tq, MKC 250 320 400 500 630




FTABAPUTHbLIE PASMEPbI

Tun kopnyca: T.B2

max 842 (1,653) DIA.

095 (0.984) DI,
DN
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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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HanpsikeHne B OTKPbITOM COCTOSIHMM - Utm, B

Puc. 1 — lNpegenbHaga BONbT — aMNepHas XapaKTepucTuka

1 BONIbT — aMMNepHON XapaKTePUCTUKK:

AHanuTndeckast pyHKUMS NpeaenbHO
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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 CyMMUPYIOLMXCS NEMEHTOB.

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

Zthjc

Tennosoe conpoTuBieHne 3a Bpems t.

pacCyETHbIE KO3d)dJMLI,MeHTbI, npmBeaeHHbIE B Tabnuue.

R, Ti

MOCTOSIHHbIN TOK, ABYCTOPOHHEE OX/1aXKAeHMe
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Mopesnib nepexofHoro TenJI0BOro CONpoTuBJIeHUs nepexopn - kopnyc (cm. Puc. 2)
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10000

[ Tj=125°C
I = 320 A

T333-320, 02-ABr-20159

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

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 H
{Ti=1250°cC
| I = 320 A

LB L

T333-320, 02-ABr-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
ItTm = 320 A

T333-320, 02-ABr-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 T
qTy=125°C |
Im=3204 |8
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CropocTe cnaga Toka - difdt, Afmwc

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




2500

2000

T333-320, 02-Asr-2019

1500

1000

500

\ © - yron NpoBOAMMOCTY TOKa CUMHYCOMaANbHOM OpMbl
T T T T

CpeaHas paccemBaeMasi MOLLHOCTb B OTKPbITOM COCTOSIHAM — Pray), BT

0 100 200 300 400 500 600 700 800
CpeaHuid TOK B OTKPBITOM COCTOSIHUN — Ir(avy, A

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

T333-320, 02-Asr-2019

1500

1000

500

CpeaHsis paccenBaeMast MOLLHOCTb B OTKPbITOM COCTOSIHUM — Prav), BT

) 1 © - yron NpoBOAVMOCTY TOKa NMPSIMOYTO/IbHOW (DOPMbl
T T T T T T

0 100 200 300 400 500 600 700 800 900 1000 1100 1200
CpeaHuiA TOK B OTKPbITOM COCTOSIHUM — Irav), A

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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700
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T333-320, 02-Asr-2019

500

400

300

200

CpesHuil TOK B OTKPBITOM COCTOsHMM — L, A

100

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)
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