MPOTOH-3IJIEKTPOTEKC

OnTuMarnbHas KOMMYTUPYeMasi MOLLHOCTb

Hu3kune cTaTmyeckue u AMHaMUYecKme noTepu
PaspaboTaH A/15 NPOMBILLIEHHOrO NPUMEHEHMS

HITsipeBoit Tupucrop

Tun T471-320-18

CpeaHuit NpsiMO TOK Ltav 320 A
MoBTOpSitOLLEECS UMMYSILCHOE HanpsKeHWe B Ui
3aKPbITOM COCTOSIHUN
100...1800 B
MoBTOpSitOLLEECS MMNYSIbCHOE 0BpaTHOE U
HanpsxeHne RRM
BpeMsi BbIK/IlO4EeHMs] tq 125, 160, 200, 250, 320, 400, 500 mkc
Uorw, Urem, B 100 | 200 [ 300 [ 400 | 500 | 600 | 700 [ 800 | 900 | 1000 | 1100 | 1200 [ 1300 | 1400 | 1500 | 1600 | 1800
Kriacc no HarpsbxeHmio 1 2 3 4 5 6 7 8 9 |10 [ 11 [ 12 | 13 14 [ 15 [ 16 | 18
T;, °C —60...+125

IMPEAEJBHO JOIIYCTUMBIE 3HAYEHUSA ITAPAMETPOB

0603HaueHNe N HaMMeHOBaHWe NapaMeTpa

En.

U3M.

3HauyeHune

Ycnoeus nsMepeHus

MapameTpbl B NPOBOASALLEM COCTOSIHUN

MakcuManbHO AOMYCTUMbIN CpeaHU

ITAV
TOK B OTKPbITOM COCTOAHUU

320 Tc= 84 °C;

180 an. rpaa. cuHyc; 50 'y

[efACTBYIOLLMIA TOK B OTKPbITOM

I
TRMS COCTOSIHWM

sy | 1=84°C

180 an. rpaa. cuHyc; 50 'y

Lrsm YAapHbIii TOK B OTKPLITOM COCTOSIHUM

7.0
8.0

Tj=Tj max
Tj=25 °C

180 an. rpaa. cuHyc;
t,=10 MC; eanHWYHbI
nmnynbc; Up=Ur=0 B;
MMnynbc ynpaBnenus:
Ic=2 A; ter=50 MKc;
dig/dt=1 A/MkcC

7.5
8.5

Tj=Tj max
Tj=25 OC

180 an. rpaa. cuHyc;
t,=8.3 MC; eanHUYHbI
nMnynbc; Up=Ur=0 B;
MMnynbc ynpaBneHus:
I=2 A; te=50 MKc;
dig/dt=1 A/mMkc

It 3alUnUTHbINA NoKasaTenb

Ac10®

240
320

Tj=Tj max
Tj=25 OC

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

230
290

Tj=Tj max
Tj=25 OC

180 an. rpaa. cuHyc;
t,=8.3 MC; eanHUYHbI
nmnynbc; Up=Ur=0 B;
MMnynbc ynpaBneHus:
I=2 A; tep=50 MKc;
dig/dt>1 A/mMkc
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Bnokuvpyroume napameTpsl

MoBTOpstoLWeecs UMMNynbLCHOE .
06paTHoe HanpshkeHue Timn< Ty <Tjmari
Uprm, Urrm MOBTOPSIOLLEECS MMMY/TbCHOE B 100...1800 | 180 an. rpaa. cuHyc; 50 Iu;
HanpsiXXeHWe B 3aKpbITOM COCTOSIHUM YMPaBNEHNE PasOMKHYTO
Ubsm, Ursm HETIOBTODSIOLLEECS! UMMy ICHOE B 200...1900 | 180 3n. r.pa,q. CUHYC; eAUHNYHbIN
HanpsiXXeHWe B 3aKpbITOM COCTOSIHUM VIMNYTIbC; yNPaBIEHNE PasOMKHYTO
Us. U MocTosiHHOe 0bpaTHOE M NOCTOSIHHOE B 0.6'Uprm Ti=T; max;
or R npsiMoe HanpskeHne 0.6Urev | ynpaBneHue pasoMKHyTO
MapamMeTpbl yripaBsieHusi
MakcManbHbIA NPsSIMOM TOK
Tram A 6
yrpaBfieHust T=T
MakcuManbHoe obpaTHoe o
Uram B 5
HanpsiXXeHWe ynpasieHus
P MakcuManbHasi paccevMBaeMas BT 3 T;=T; max BN NOCTOSIHHOIO TOKA
¢ MOLLHOCTb MO YMNpaB/ieHuto ynpaBieHusi
MapameTpbl nepexsiroueHns
Kputnueckasi CKOpoCTb HapacTaHus Ti=Tjmax; Up=0.67"Uprm; In=1700 A;
(dir/dt)crit TOKa B OTKPbITOM COCTOSIHUM A/MKC 1000 Wmnynbc ynpaenenns: Io=2 A;
(f=1 Hz) tee=50 MKC; dic/dt>2 A/MKC
Tennosble napamMeTpbl
Tetg TeMnepaTypa XpaHeHus °C —60...+50
T; TemnepaTypa p-n nepexoaa °C —60...+125
MexaHunuyeckue napaMeTpbl
M KpyTALwmMin MOMEHT 3aTsHKKK Hm 25...35
a YckopeHue M/c? 100
XAPAKTEPUCTUKHA
O603HaueHne 1 HauMeHOBaHVe XapaKTEPUCTUKN MEB'C:/; 3HayeHune YcnoBusi usmepenus
XapaKTepucTukKu B NPOBOAALLEM COCTOSIHUM
Un NMnynbcHoe HanpsiXeHne B B 1.60 T,=25 °C; I=1005 A
OTKPbITOM COCTOSIHUM, MaKC
Urroy lNoporoBoe HanpshXeHne, Makc B 1.006 T=T. .
j= Tjmaxy
r [JnHamnueckoe conpoTUBIEHUE B MOM 0.612 0.5 7 Irny < Ir < 1.5 7 Iray
OTKPbITOM COCTOSIHUW, MaKC
T;=25 °C; Up=12 B;
I ToK BK/IIOYEHUSA, MaKC MA 700 NmMnynbc ynpaenenus: Is=2 A;
tep=50 MKC; dig/dt=1 A/mMKc
I Tok yaepxxaHusi, Makc MA 300 =25 °C;
" YAEP ! Up=12 B; ynpaBneHne pa3oMKHYTO
Bnokupyowme xapakTepucTukm
MoBTOPSAOLWMIACA UMMYTBCHBIN
Lw I 06paTHbIN TOK M NMOBTOPSOLWMICS VA 20 T5=Tj max;
DRMy R MMMYNbCHBIN TOK B 3aKPbITOM Up=Uprm; Ur=Uram
COCTOSIHUM, MaKC
(Cfden | Hompriernn s sarpuron - e | 200320, | T=Thow
ot A 500, 1000 | Up=0.67"Uprm; yNpaBneHne pasoMKHYTO
COCTOSIHUM®, MUH
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XapaKTepucTMKM ynpaB/ieHus

OTnupaloLLee NOCTOSIHHOE 3.00 1= Tymn
Usr Hanps?me::le yrpaBnieHns, MaKc B 2.50 T=25°C
! 1.50 Ti= Tjmax Up=12 B; IDV=3 A
400 T=T MOCTOSAHHBIN TOK
o o i= Lymin ynpasneHus
- Ogn:gﬁ;ud:mMna?gonHHbm TOK VA 250 Ty= 25 °C
ynp ’ 150 | Tj= Tjmae
Ueo HeoTnupatollee nocTosiHHoe B 0.60 T=T) mac
HanpsbKeHWe yrnpasneHusl, MUH
H < ™ UD=0.67'UDRM;
Teo €OTMMPAIOLLMN NOCTORHHBIM TOK MA 35.00 MOCTOSIHHBIN TOK YNpaBieHUs
ynpaBfeHusl, MUH
AvHaMunuyecKkme XxapakTepucTukm
tga BpeMsi 3aaep>XKn BKITIOYEHUS, MaKC MKC 1.25 T;=25 °C; Up=1000 B; Im=I1av;
di/dt=200 A/mMKc;
g Bpemsa BknOUeHUs, Makc MKC 4.00 Umnynbc ynpasnenus: Is=2 A; Us=20 B;
tep=50 MKc; dig/dt=2 A/MKC
;(2)(5)’ ;gg’ dVD/dt=50 B/MKC; Tj=Tj max; Im= ITAv;
tq BpeMs BbiKNtOUEHMA?, MaKc MKC ! " | dir/dt=-10 A/mkc; Ur=100 B;
320, 400, Uoz 0.67- Unay:
500 D— . DRM/
Qn I_:Zizn 06paTHOro BOCCTaHOBMNEHWS, MK 1100
Bpems 06paTHOro BOCCTAHOB/EHMS T=T;may Im=320 A;
te P P r ] ke 20 dir/dt=-10 A/MKC;
MaKC
O6paTHbIi TOK B HOBMEHMS Ur=100 B
I pa OK BOCCTQHOBNEHMS, A 110
MaKC
TennoBble XapaKTEPUCTUKHU
Renic Tennosoe conpotvnenue p-n °C/BT | 0.0850 | MOCTOSIHHbII TOK
nepexoa-kopnyc, Makc
MexaHnuyeckne xapakTepmucTuKu
m Macca, mMakc r 480
D [nvHa nyTn ToKa yTeukun no MM 12.40
s MOBEPXHOCTK (aronm)|  (4.882)
D, [nnHa nNyTn ToKa yTeYKM rno Bo3ayxy MM 12.40
(aonm)|  (4.882)
MAPKUPOBKA NMPUMEYAHME

T 471 320 18 A2 E2 VX2
1 2/ 3 4 5 6 7

1. H13ko4acToTHbIN TUPUCTOP

2. KOHCTPYKTMBHOE MCMNONHEHMe

3. CpeaHuit TOK B OTKPbITOM COCTOSIHUK, A

4. Knacc no Hanps»XeHuto

5. Kputnueckast CKOpoCTb HapacTaHus HanpshkKeHus B
3aKPbITOM COCTOSIHMM, B/MKC

6. 'pynna no BpemeHu BbikntoveHns (dup/dt=50 B/Mkc)

7. KnumaTtunueckoe ncnonHexnme no NOCT 15150: YXJ12, T2

1 Kputunyeckas CKOpoCTb HAapacTaHWs HanpsKeHWs B
3aKpbITOM COCTOSIHUM

(dup/dt)eit, B/MKC 200 320 500 1000

2 BpeMmst BblktoYeHns (dup/dt=50 B/Mkc

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




FTABAPUTHbBIE PASMEPbI

Tun kopnyca: T. SB2

8 (0.315) 043 (0.169) DIA
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750 (1.969)max DI,

MeTtpuueckas Pe3bba Tun C M24x1,5 — 8g 19
MeTtpuueckas Pe3bba Tun B (no TpeboBaHmio) M20x1,5 — 8g 15

KpacHas

AHOJ HAa OCHOBaHWUM T471-320-18 f - Benbiit
Tpybka

Bce pasmepbl B MUAAMMeTpax (AtoriMax)

Copepallasicsi 3aecb MHpOpMaLMs SBNSIETCS KOHMDUAEHLMANBHON U HAXOAMTCS NMOA 3alUMTON aBTOPCKUX MpPaB.

B MHTepecax yny4lleHus kauectsa npoaykumu, AO «MpoTOH-DNeKTPOTEKC» OCTaBASIET 3a CO60M NPaBO U3MEHSTb UH(OPMALIMOHHbIE INCTbI 6e3
YBELOMIEHMS.
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V ‘WIT - MIMHEOLD0D WOLIGANLO 8 MO

1,2 14 1,6 1,8

HanpskeHne B OTKPbITOM COCTOSAHMM - Urm, B

0,8

Puc. 1 — lNpegenbHaga BONbT — aMNepHas XapaKTepucruka

" BONbT — aMnepHON XapaKTEpUCTUKN:

AHanutnyeckasi hyHKUMS NpeaenbHO

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

V, =

Tj = Tj max

0.00057179000

-0.00062265000

KoadduumeHTsl ans rpadmka

Tj = 25°C

A | 0.942360000000 | 0.75075000000

B | 0.000465730000

C | 0.027899000000 | 0.04644400000

D | 0.000000015635

(cM. Puc. 1)

# BOJIbT — aMNEPHOM XapaKTEPUCTUKH

v

Mopaenb npeaesibHO




0,001

1g/y "7 — anHaLan10dLod 9090ULSL S0HTOXada| |

0,010 0,100 1,000 10,000 100,000

0,001

Bpema —t, ¢

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

AHanuTMyeckas 3aBMCMMOCTb NEPEXOAHOro TEMI0BOro CONPOTUBNIEHUS Nnepexo — KOopryc:

1 to nm, N — 4MCNO CYMMUPYIOLLMXCS 3IEMEHTOB.

Fnei

t = npoao/MKUTENBHOCTL UMMNY/ILCHOrO HarpeBa B CEeKyHAaxX.

Zijc = Ternnosoe conpoTuBIeHVe 3a Bpems t.

Ri, i = pacyeTHble KO3(PMhULIMEHTBI, NPUBEAEHHbIE B TabnuLE.

MOCTOSAAHHBIA TOK

0.01543
0.9081

0.002488
0.0009112

0.001445
0.01043

0.01495
0.3406

0.02733

2.249

0.023357

4.627

R;, K/BT
Tiy C

Mopaenb nepexoaHoro TenJI0Boro ConpoTMBJIEHNA nepexop - kopnyc (cMm. Puc. 2)




10000 : o
Tj=125C |3
5 |Im=320A |7
1 v}
é >
L i
L i
4 &
= p
g il
Jun]
o]
I
m
[l
by
& 1000
=
[=]
I
=
m
[N
[T]
(=]
=
[
0
[iv]
[1y]
s
0
I
A
C
[ys ]
=
g3
=
I
>~ 100
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CropocTe Cnaga Toka - difdt, Afmkc

Puc. 3 — 3aBUCMMOCTb MAKCUMaAJIbHOIO MHTErpasibHOro 3apsaa o6paTHOro BOCCTaHOB/IeHUSA Q.. OT
CKOpOCTM cnafa Toka dir/dt B OTKPbITOM COCTOSIHUM

10000

“Ty=125°C
|Ie =320 A

R [EETEERE donmnan damms O EERI oo T

T47 1-320, 27-Main-201%

1000

SapAa obpaTHoro BOCCTAHOBNEHMA = Qrr, Mikn

100

1 10 100
CKOpOCTE CNaga Toka - difdt, AfmKc

Puc. 4 — 3aBMCMMOCTb MaKCMMaJIbHOIO 3apsiAa 06paTHOro BOCCTaHOBJIEHMA Q. OT CKOPOCTH Cnaja
Toka dir/dt (no FOCT 24461, xopaa 25%) B OTKPbITOM COCTOSIHUMU




1000 :
TTi=125°C
Irw = 320 A

T471-320, 27-Mali-2015

100

Tok ofpaTtHoroe BoccTaHoBNEHMA = I, A

10

1 10 100
CropocTe cnaga Toka - difdt, Afmrc

Puc. 5 — 3aBUCMMOCTb MAaKCUMaJIbHOro 06paTHOro TOKa BOCCTaHOBNeHusA I, oT ckopocTu cnaga
ToKa dir/dt B OTKpPbITOM COCTOSIHUMN

100 . . — T T3 i . —
T USROS 0 - LT Ti=1259C
' R R Rl 1 ' ' oot T = 3200 A

T471-320, 27-Mait-2015

Ja—y
=

e

Bpema oBpaTHOre BOCCTAHOBNEHMA - T, MKE

1 10 100
CropocTe cnaga Toka - difdt, Afmrc

Puc. 6 - 3aBMCMMOCTb MaKCMMaJZIbHOIO BpeMeHN 06paTHOro BoccTtaHoBJIeHUA t OT CKOpOCTHU cnaaa
Toka dir/dt (no FOCT 24461, xopaa 25%) B OTKPbITOM COCTOSIHUMU




CpenHsia paccenBaemMasi MOLHOCTb B OTKPbITOM COCTOSIHUM — Prav), BT

~ 1200 2

m o

N R N

-2 Oy A A =

= 18]

o Z.

| 1000 N

= ~

T | e 8

S  [accmoroao- -1©=1800| ‘:

E | N

S i

=

o

E

0

&

6

m

n

3]

o

I

3

o

=

°N

©

=

= | N S

©

m ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

by

(]

o]

S |\ Sz ]

o

s | A L L U S O U S IO SO U S IR

:1&) 0 D | © - yron npoBOAUMOCTM TOKa CUHYCcOMaanbHON (popMbl

o T T T

© 0 100 200 300 400 500 600 700

CpeaHuiA TOK B OTKPBITOM COCTOSIHUN — Iravy, A
Puc. 7 - 3aBUCMMOCTb NOTEPb MOLLHOCTU Pray OT CpeAHEro Toka B OTKPbITOM COCTOSIHUMN Itay
CUHycouaanbHOW (pOpMbl NPU pa3sIMYHbIX yraax nposogumocty (f=50 N'y)
1200 2

o
o

X

T471-320, 27-Ma

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

200

300

400

500

CpenHuii TOK B OTKPLITOM COCTOSIHUM — Lrav), A

600

700

800

Puc. 8 — 3aBUCMMOCTb NOTEPb MOLYHOCTU Pray OT CpefHero Toka B OTKPbITOM COCTOSIHUM Iray
NpPSIMOYro/ibHOI (hOpPMbl NPU pasNINyHbIX yraax nposoammocTty (f=50 I'y)
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Temnepatypa kopryca — T, °C

Puc. 9 — 3aBUCMMOCTb CpefHero Toka B OTKPbITOM cOCTOsiHMM Iy OT TeMnepaTtypbl kopnyca Tc ans
CHUHYcoMAaanbHOWU (POpMbl TOKA NPU pa3NIMYHbIX yraax nposogumoctu (=50 My)

800

700

600

T471-320, 27-Mait-2019
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CpeaHni TOK B OTKPbITOM COCTOSHAM — L\, A

100

© - yron NpoBOAMMOCTY TOKa MPSIMOYTOJIbHON (DOPMbl \ —————
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Temnepatypa kopnyca — T, °C

Puc. 10 - 3aBMCMMOCTb CpefHEero Toka B OTKPbITOM COCTOSIHMM I1ay OT TEMNepaTypbl kopnyca Tc ans
NPAMOYrosibHOW (hOpMbl TOKa NPU PasNIMYHbIX yriax nposoaumoctu (f=50 y)
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W 3.1 — dovied yiaHMmeg

T471-320, 27-Maii-2019 1

0.67Uran]

‘ IrsmiUrm

wi YT — MMHBO0150D WOLIGdMLO 8 Mol yiaHde

10

AnuTenbHOCTb MMNynbCca

tp, MC

Puc. 11 — 3aBMCMMOCTb MaKCMMaJIbHO aMNINTYAbI YAAPHOIO TOKA B OTKPbITOM COCTOAHUM Irsu M

3awmTHoro cgaktopa I’t ot AnUTENbHOCTU MMNYbCa t,

m i Bl aTT oo TS T T
o | | | | |
] | | | | |
~ | | | | |
| | | | |

ro. e Bttt [ B il et d el el T -
o | | | | |
I | | | | |
£ | | | | |
-~ | | | | |
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R e e e Pk — b —— =~ — +-— -+

P ‘WSLT — MMHBO.LD0D WOLIGAN.LO 8 MOL YiaHdeTA

100

10
Konnyectso uMnynbLcoB — Ny

Puc. 12 — 3aBUCMMOCTb MaKCMMaJIbHOM aMnAnTyAbl YAAPHOro TOKa B OTKPbITOM COCTOSAHUM Irsm OT

KOJIN4YECTBa UMMNYJIbCOB N,
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