MPOTOH-3JIEKTPOTEKC

Hu3kne anHamnyeckune nortepum

Manbi 3apsa 06paTHOro BOCCTaHOB/IEHMS
Pa3BETBNEHHbIM YNPaBASIOWNA SNEKTPOA, ANS

BbICOKUX CKOpOCTeVI HapaCTaHUA TOKa

beicTpoaecTBYOIM I

Nmnyascubid Tupucrop

Tun TbU143-630-15

CpeaHuit NpsiMOit TOK Ttav 630 A

MoBTOpSAtOLLEECS MMMNYNBCHOE HanpshKeHWe B Unron

3aKPbITOM COCTOAHUN 1000...1500 B

MoBTOpstoLeecs MMNynbcHoe obpaTHoOe HamnpshkeHue Urrm

BpeMsi BbIK/TIOUYEHUS t 16.0, 20.0, 25.0, 32.0 MKc

Uprm, Urrm, B 1000 1100 1200 1300 1400 1500
Knacc no Hanpsi»xeHuo 10 11 12 13 14 15
T;, °C —-60...+125

HPEAEJBHO JOITYCTUMBIE 3HAYEHUS ITAPAMETPOB

O603Ha4YeHne 1 HaMMeHOBaHMe napamMeTpa ME;:/; 3HayeHune YcnoBusi nsmepeHus
MapameTpbl B npoBoOASiLIEM COCTOSIHUMN
590 T.=85 °C; aBYXCTOpOHHEE OxNaxxaeHue;
o 630 T.=81 °C; oBYXCTOPOHHEE OXNAXAEHUE;
Lrav CpedHumn TOK B OTKPbITOM COCTOSIHUM A 882 T.=55 °C; ABYXCTOPOHHES OXNAKACHHE;
180 an. rpaa. cuHyc; 50 'y
[eiCTBYIOLLMNIA TOK B OTKPbLITOM T.=81 °C; OByXCTOpPOHHeE OXnaXKaeHue;
Itrms A 989 )
COCTOSIHUU 180 an. rpag. cuHyc; 50 'y
180 3n. rpaa. cuHyc;
t,=10 MC; eaAnHNYHBII
11.5 Ti=T; max nmnynec; Up=Ur=0 B;
13.0 T;=25 °C | Mnynbc ynpaBneHus:
IG=IFGM; UG=20 B, tGp=50
. MKc; dig/dt=1 A/MKc
Itsm YAapHbIV TOK B OTKPbITOM COCTOSIHUM KA 180 311, Fpag. CHHYC:
t,=8.3 MC; eanHNYHBbIi
12.0 Ti=T; max nMnynesc; Up=Ur=0 B;
14.0 T;=25 °C | MnynbC ynpasneHus:
Ie=TIrem; Us=20 B; ter=50
MKC; dig/dt=1 A/MKC
180 3n. rpag. cuHyc;
t,=10 MC; eaANHUYHBII
660 Ti=T; max nmnynbc; Up=Ur=0 B;
840 T;=25 °C | Mnynbc ynpasneHus:
IG=IFGM; Us=20 B; tep=50
) . 5 13 MKC; dic/dt=1 A/MKc
It 3almnTHBIM hakTop A°c10 180 311, rpag, CHHYC:
t,=8.3 MC; eaAnHNYHbII
590 Ti=T; max nmnynec; Up=Ur=0 B;
810 T;=25 °C | MnynbC ynpaBneHus:
Ie=TIrem; Us=20 B; ter=50
MKC; dig/dt=1 A/MKC

2020-Uon-27 v1.6 © Proton-Electrotex

MHbopMauuoHHbi Jiuet TBN143-630-15

ctpanmua 1 3 19




Bbnokupyrowme napamMeTpbl

MoBTOpSitOLLEECS UMMYSILCHOE i
06paTHOe HanpsbkeHue 1 Timn< Ty <Tymax
Uprm, Ursm MOBTOPSIOLLIEECS UMY STbCHOE B 1000...1500 | 180 an. rpaa. cuHyc; 50 T'u;
HanpsbKeHUe B 3aKPbITOM COCTOSIHUM YNpaBieHNE PasoMKHYTO
Ubsm, Ursm HETIOBTOPSIOLLIEECS UMTY/ILCHOE B 1100...1600 | 180 an. r.pap,. CVHYC; €OMHUYHBIN
HanpsHKeHVe B 3aKPbITOM COCTOSIHWM VIMITYJIbC; YNPaBNIEHNE PasOMKHYTO
Us. U MocTosiHHOE 06paTHOE M NMOCTOSIHHOE B 0.6Uorv | Tj=T; max;
br =R npsiMoe HanpshkeHue 0.6Urev | ynpaBneHue pasoMKHyTO
MapaMeTpbl ynpaBaeHus
MakcuMasbHbIi NPSMON TOK
IFGM A 8
yrpaBfeHust T=T.
MakcuManbHoe obpaTHoe e
Uram B 5
HanpsHKeHVe yrnpasneHus
P MakcuManbHas paccevBaemast Br 8 T;=T; max AN NOCTOAHHOIO TOKA
¢ MOLLHOCTb MO YNpPaBieHMIO yrnpaBsfieHust
MapamMeTpbl nepexsiroueHnst
Kputnyeckas cKopocTb HapacTaHus T5=T;jmax; Ub=0.67"Uprm; I;m=4600 A;
(div/dt)cit TOKa B OTKPLITOM COCTOSIHUM A/MKC 2000 Mmnynbc ynpasnenus: Ic=2 A; Us=20 B;
(f=1 Hz) ter=50 MKC; dig/dt=2 A/MKC
TennosBble NnapaMeTpbl
Tstg TeMnepaTypa XpaHeHus °C —60...+50
T; TeMnepaTypa p-n nepexoaa °C —60...+125
MexaHuuyeckue napaMeTpbl
F MoHTaXKHoe ycunue KH 14.0...16.0
a YckopeHue M/C? 50 B 3axaToM COCTOSAHUMU
XAPAKTEPUCTUKHU
0O603HaueHne N HauMeHOBaHWE XapaKTEPUCTUKK MESI; 3HayeHune YcnoBusi uaMepeHns
XapaKTepucTUKM B NPOBOASILLEM COCTOSIHUMN
Un MMnynbcHoe HanpsiXeHve B B 230 T,=25 °C; Iny=1978 A
OTKPbITOM COCTOSIHWUW, MaKC
Ur(ro) MNMoporoBoe HanpsxeHue, Makc B 1.394 T=T. .
j— Timaxy
r [VHaMnyeckoe ConpoTMBIIEHNE B MOM 0.501 0.5 7 Iy < Ir < 1.5 7t Iray
OTKPbITOM COCTOSIHWUW, MaKC
T;=25 °C;
Iy ToK yaepxxaHusi, Makc MA 500 Up=12 B; yNpaBneHme pasoMKHyTO
Bnokupyrowme XxapakTepucTukm
MoBTOPSOLMINCS MMNYNbCHBIV
Lo T 06paTHbIi TOK U MOBTOPAOLLMIACS VA 100 Ti=T; max;
DRMy ZRRI MMMYNbCHBIA TOK B 3aKPbITOM Uo=Uorm; Ur=Urrn
COCTOSIHMM, MaKC
KpuTuueckasi CkopoCcTb HapacTaHus 200, 320,
(dup/dt)eic | HANpsYKEHUS B 3aKPLITOM B/Mkc 200, 1000, | Ty=T; maxg
1 1600, 2000, | Up=0.67"Upru; yNpaBneHue pasoMKHyTO
COCTOSIHUK®, MWH 2500
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XapaKTepucTUKK yrpaBJieHus

O 300 Tj= Tj min
Usr TNnpatoLlee NOCTOSHHOe B 250 T=25 °C
HarpshkeHVe ynpaBrieHusl, Makc 150 T= Tymer Up=12 B; Ib=3 A;
=00 B MOCTOSIHHBIN TOK
= v 3= Ljmin ynpaBneHusi
I, ngn:sﬁgud:mwlgolimm%m TOK VA 300 T,= 25 °C
Y ’ 150 | Ty= Tymex
Uso HeoTnupatoLee nocTosiHHoe B 0.40 T=T, o
HanpsbKeHWe ynpaBeHusl, MUH
H ” o UD=0.67'UDRM;
Leo yﬁ;;;:lg:zmnn:ocmﬂwblm TOK MA 45.00 MOCTOSIHHBIN TOK YNpaBfieHnus
[AMHaMnuecKkne XxapakTepucTMKu
ta BpeMsi 3a4epXXKn BKITHOUYEHUS, MaKC MKC 0.85 T;=25 °C; Up=600 B; Liu=Iray;
1.60. 2.00 di/dt=200 A/mMKc;
tor Bpems BKitoueHUs?, Makc MKC 2‘ 50’ 3' 20’ Mmnynbc ynpaenenus: Is=2 A; Us=20 B;
e ter=50 MKc; dig/dt=2 A/mMKkc
1265%’ 23%%’ dup/dt=50 B/mkc; | Ti=Tima; Im= Inay;
tq BpeMms BbIKOUYeHNS®), MaKe MKC L d'Ridt_-lo_ AMKE;
20.0, 25.0, _ | Ur=100 B;
32.0, 40.0 dup/dt=200 B/mMKc; Up=0.67Upm
Qn 3apsa obpaTHOro BOCCTAHOB/IEHMS], KK 250
MaKC
BpeMsi 06paTHOro BOCCTaHOBNEHUS Ti=Tymaxg Inu= Trav;
tr MaKC ! MKC 4.00 dir/dt=-50 A/MKc;
U:=100 B
Tok 06paTHOro BOCCTAaHOBEHMS,
Lim A 130
MaKC
TennoBble XapaKTePUCTUKHU
_ [lByxcTOpOHHee
Rth]c 0.0320 oxnaxageHue
R Tennosoe conpoTUBEHNE p-h °C/BT 0.0704 MOCTOSAHHBIN OxnaxaeHue co
A nepexoa-kopnyc, Makc ' TOK CTOPOHbI aHoAa
Re 0.0576 OxnaxpeHue co
thicK ' CTOPOHbI KaToza
Renek Tennosoe conpoTB/enne kopryc- °C/BT | 0.0060 | MOCTOSHHbIN TOK
ox/laanTenb, MaKkc
MexaHuuyeckme XxapaKTepucTUKun
w Macca, Makc r 280
D [nvHa nyTn Toka yTeukn no MM 27.60
s MOBEPXHOCTK (monm)|  (1.087)
D [NnHa nyTu ToKa yTeYyku no BO3/ MM 16.00
; VT yT VXY | (aoiim)| (0.630)
MAPKUPOBKA NMPUMEYAHME

TBM 143 630 15 A2 K3 K4
1 2 3 4 5 6 7

1. TupuncTop 6bICTPOAENCTBYIOLWMIN UMM IbCHbI

2. KOHCTpYKTMBHOE MCMOMHEHME

3. CpeaHuit TOK B OTKPbITOM COCTOSIHUM, A

4. Knacc no Hanps»KeHuio

5. Kputnueckas CKOpoCTb HapacTaHMs HanpshkKeHus B
3aKPbITOM COCTOSIHUU

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

7. 'pyrina no BpeMeHn BKIIIOYEHUS

8. Knumatudeckoe ncnonHeHne no NOCT 15150: ¥YXJ12, T2

Xz
8

1 KpuTuyeckas CKopoCTb HapacTaHUs HaNpPs>KeHWs B
3aKPbITOM COCTOSIHUM

(dup/dt)ei, B/MKC 1000 | 1600 | 2000 | 2500

2 BpeMsi BK/OYEHUS

1.60

tor, MKC 2.00 2.50 3.20

3 Bpems BbikoueHuns (dup/dt=50 B/Mkc




FABAPUTHbLIE PASMEPbI

Tun kopnyca: T.C3

max 958 (2,.283) DIA

‘ 034 (1.338) DA .
,':": |

g
S
i —
= | §
g ) i g iy
= 2 | g §
3 2 |
T ) J
\
.
U35 (0,138 =
i
both sides ~
934 (1,336) DIA
\
|
2.3 005/2 DIA. 7 (0275 ‘
= ; ‘
s |
o~ \
|
\
|
1)
5 (L4

Bce pasmepbl B MuMMeTpax (AtoiiMax)

Copepykalliasca 3aecb MHbopMaLIMa ABMSETCS KOHMUAEHLMANBLHOW U HAXOAUTCS MO/ 3alLLMTON aBTOPCKMX Mpas.
B MHTepecax ynyulleHns Kayectsa npoaykumumn, AO «MpoTOH-DNEKTPOTEKC» OCTAB/IAET 3a COOO0N MPaBO M3MEHNATb UH(OPMALIMOHHbIE IUCTLI 63
YBEAOMJIEHMS.




3500

3000

2500

2000

1500

1000

Tok B OTKpbITOM cocTOsHMM - I, A

500

TFI143-630, 27-Mion-2020

e 25°C
125°C | | | | | p |
| | \ i i i i v///
| | | | | | // |
| | | | /// | | |
| | A | | | | |
12 14 16 18 2 22 24 26 28 3

HanpsbkeHne B OTKPbITOM COCTOSIHUN - UTM, B

Vy=A+B-i, +C-In(i; +1)+ D-,/ i,

A | 1.18505800 0.79819854
B | 0.00081072 0.00041865
C | 0.18211655 0.08373927
D | -0.04290308 | 0.00317139

AHanutnyeckas yHKUMSI NpeaenbHOM BOMbT — aMMNepHOW XapakTePUCTUKK:

Puc.1 — NpeaenbHas BONbT-aMnepHas XapakTepucTmka.

Urc M,40

B35

30
25
20
15

10

/

-

_

/

10 15

MakcuMarbHble NoTEPU MOLLHOCTW LEny yrpasieHus

Ircm, A 20

1 1 DC 8

2 2 10 10
3 20 1 18
4 40 0.5 30
5 200 0.1 150

Puc.2 — BosnbT-aMnepHasi XapakTepUCTMKA Lienu yrnpaBneHms




1,1
1,05

0,95
0,9
0,85
0,8
0,75
0,7
0,65
0,5 1 1,5 2 2,5 3

Irm/Irav

ta/tq

S

Puc. 3 — 3aBMCMMOCTb BPEMEHM BbIK/TIOYEHUS t; OT aMMAnTyabl TOKa B OTKPbITOM COCTOSIHUM Iy
YcnoBust: Ti=T; max; dir/dt=10 A/Mkc; Ur=100 B; dup/dt=50 B/mxc; Up=0.67"Uprm
TUNMYHOE M3MEHEHME t, OTHOCUTENBHO HOPMUMPOBAHHOIO t; * (t,* — CM. MHMOPMALMOHHBIN NKUCT, dup/dt=50 B/MKC)

1,5

1,4

1,3

1,2

1,1

1

0,9

tq/ tq*

0’8 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
50 100 150 200

(di/dt)r [A/ps]

(=]

Puc. 4 — 3aBMCMMOCTb BPEMEHM BBIK/IHOYEHUS £, OT CKOPOCTM Cnafda aHoaHOro Toka dir/dt
YcnoBust: Ti=T;max; Im=Irav; Ur=100 B; dup/dt=50 B/Mkc; Up=0.67"Uprm
TUNUYHOE M3MEHEHUE t; OTHOCUTENIBHO HOPMUPOBAHHOTO t; * (t;* — CM. MH(OPMALIMOHHBIN NUCT, dup/dt=50 B/MKC)

1,25

1,2

1,15 AN

L1 S

N 1,05 N

tq/tq

0,95

0,9

0,85

0,8
1 10 100 1000

Ur [V]

Puc. 5 — 3aB1UCMMOCTb BpEMEHN BbIKNOYEHUS tq OT obpaTHOro HanpspkeHns Ug
YcnoBust: Ti=T; max; Itm=Irav; dir/dt=10 A/MKc; dup/dt=50 B/Mkc; Up=0.67"Uprm
TUNUYHOE M3MEHEHWE t, OTHOCUTENIbHO HOPMUPOBAHHOTO tq ™~ (t;* — CM. MHDOPMAUMOHHBIN NKUCT, dup/dt=50 B/MKC)
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1,8

1,7
1,6 /

L5 L~

14 //

tq/tq

1,1

0,9
0,8

10 100 1000
dUp/dt

Puc. 6 — 3aBUCUMMOCTb BPEMEHM BbIK/IIOYEHUS t; OT CKOPOCTU HapacTaHusa HanpsbkeHns dup/dt

Ycnosus: Ti=Tjmax; Im=Irav; dir/dt=10 A/Mkc; Ur=100 B; Up=0.67"Uprm

TUNMYHOE M3MEHEHME t; OTHOCUTENBHO HOPMMPOBAHHOIO ty” (tq* — CM. MHOPMAaLUMOHHBIN NKUCT, dup/dt=50 B/MKC)
3

L 3
2,5 _—
i /// 2
2 i ///// 1
‘k . - / //_
154 // ——
o r /
14 //
05 1
0 1111 11 11 11 11 1111 L1 1 11 11 L1 1 L1 1
0 50 100 150 200 250 300 350 400

(dit/dt)r [A/ps]

Puc. 7 — 3aBucnMOCTb 3apsiaa 06paTHOrO BOCCTaHOBNEHNS Qr, OT CKOPOCTU Criaga aHOAHOro Toka dis/dt
1- ITM = 0.5'ITAV
2-Imn= Itav,

3- ITM = 1-5'ITAV

Ycnosust: Tj=T;max; Ur=100 B
TUnnMuHoe M3MeHeHne Q. OTHOCUTENIbHO HOPMMUPOBAHHOMO Q. (Qn — CM. MH(OPMALIMOHHBIN NIUCT)




1.4

1,2 \

/)

/
1

0,8

\
Q%

ter/t e

0,6

TT T T
o

0,4

0,2

O N T TN NN I T T T TN IS TN TN NN T N T Y T TN IS TN T TN T N T TN N TN S Y T T T Y T O N |

0 50 100 150 200 250 300 350 400
(diT/dt)r [A/ps]

Puc. 8 — 3aBMcMMOCTb BpeMeHn 06paTHOro BOCCTaHOB/EHMS t: OT CKOPOCTU Cnaja aHoAHOro Toka dis/dt
1- ITM = 0.5'ITAV

2—-Im= ITAv,

3 - ITM = 1-5'ITAV

YcnoBus: Ti=T;ma; Ur=100 B
TUNUYHOE M3MeHeHUE t, OTHOCUTENIbHO HOPMMUPOBAHHOTO tr, * (t: ~ — CM. MHOPMALIMOHHBIN SINCT)

4,5

4

/AZ/ 1
o=

35

3

\\
A\

2,5

*

IrrM/I M

2

/
/

1,5

1

0,5

0 N T TN T Y T TN TR TN NN Y Y TN TN IS TN T N T O T N T T IS TN TN Y O N TN T TN T Y T T T |

0 50 100 150 200 250 300 350 400
(dit/dt)r [A/ps]

Puc. 9 — MakcuManbHasa 3aBUCMMOCTb TOKa 06paTHOr0 BOCCTaHoB/eHUs Im OT CKOpPOCTU Chaaa
1- ITM = 0-5'ITAV

2-In= Itav,

3- Itm = 1.5T1ay

YcnoBus: Ti=T;ma; Ur=100 B
TUnNnMuHoE M3MeHeHMe Im OTHOCUTENLHO HOPMUPOBAHHOMO Iv ™ (Iem * — CM. MH(OPMALIMOHHBIN SINCT)




100000 | | T T TTTT
100% Duty Cycle
6
N\
N
5 N
N
10000 N ~
N
N
™
~ N
= N\
1000 +—4 NN
— N N NN
A AN AN
AN N
AN
NN N -4
NN\
NN 3
N
100
10 100 1000 10000
tp [us]
Puc. 10 — 3aBUCUMOCTb YacTOTbl CUHYCOMAANbHbIX UMMYMbCOB TOKA OT ASIMTENbHOCTM MMIMYbCOB TOKa
1 - ITM = 5000 A
2 - ITM = 4000 A
3 —-Iw = 3000 A
4 - ITM = 2000 A
5-TIw = 1000 A
6 - ITM = 500 A
Ycnosusi: Ur<3 B; Tc=55 °C
100000 T T T T TTTT
100% Duty Cycle
i
6 \\
| \\
10000 7
Ny
N N
s — ™~ N,
- N
p—1 \
- \ N\ N
1000 TH ~ \\\ AN ~
[ N N
N
[ =T TN N
1 NS ) N
N \\
\‘ \\\ 4
NN
N 3
N
100 AN
10 100 1000 10000
tp [usl
Puc. 11 — 3aBUCUMMOCTb YacCTOTbl CUHYCOMAANbHBIX UMMYMbLCOB TOKA OT ASIMTENbHOCTM MMMYNbCOB TOKa
1 - ITM = 5000 A
2 - ITM = 4000 A
3 —-Iw = 3000 A
4 - ITM = 2000 A
5-TIw = 1000 A
6 - ITM = 500 A
7 - ITM = 250 A

Ycnosusi: Ur<3 B; Tc=80 °C
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100000

I
100% Duty Cycle

\\

\
\

)
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4
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///// /

100
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Fig. 12 Sine wave frequency ratings
1-Iw = 5000A
2 — I = 4000 A
3 —-1Im = 3000 A
4 — I = 2000 A
5-Iw = 1000 A
6 —Im=500A
7 - ITM = 250 A
Ycnosusi: Ur=0.67"Urrm; Tc=55 °C
100000

|
N 100% Duty Cycle

N
N

ot

v

TN

10000 ==

f [Hz]
(=)}
\
\
\
/
//

1000 +—"

ANA

i
Vo4V AVA
/

1 \\‘4

N
NN
N\

N
N

100
10 100 1000 10000

tp [us]
Puc. 13 — 3aBUCMMOCTb 4YacTOTbl CUHYCOMAANbHbIX UMMNYMbCOB TOKA OT ASIMTENbHOCTM MMIMYNbCOB TOKa

1-1TIm = 5000 A
2-Iwm=4000A
3-Iwm=23000A
4 —Imm = 2000 A
5-Iw=1000 A
6 - ITM = 500 A

7 - ITM = 250 A

Ycnous: Ur=0.67"Urrm; Tc=80 °C
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10000

100000 T T T T TTTT
100% Duty Cycle
\\
5 \
NON
10000 -
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NN
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\\*\\23
100
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Puc. 14 — 3aBUCMMOCTb YacTOTbl NPSIMOYTO/bHbLIX MMIMY/IbCOB TOKA OT AUTENbHOCTU MMMYSbCOB
1 - ITM = 5000 A
2 -1Iwm =4000 A
3 - ITM = 3000 A
4 - ITM = 2000 A
5-Iw=1000 A
6 - ITM = 500 A
Ycnosusi: Ur<3 B; Tc=55 °C; dir/dt=diz/dt=100 A/Mkc
100000 ‘ T
- 100% Duty Cycle
7 \C
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6
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10000 > <
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AN
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Cl N <
= O N
S \\\ \\\~ Q\‘
AN
1000 NS
SN N
N N
N N
~N N N
\\\ \\\ N
\\ N ™ \
NONUN Ny
N
NN
N[N 3
100 AN
10 100 1000
tp [ns]
Puc. 15 — 3aBUCMMOCTb YacTOTbl NPSIMOYTO/bHBLIX MMIMY/IbCOB TOKA OT AAUTENbHOCTU UMMYbCOB
1 - ITM = 5000 A
2 - ITM = 4000 A
3-Iwm=23000A
4 - ITM = 2000 A
5-Iw=1000 A
6 - ITM = 500 A
7 - ITM = 250 A

Ycnosus: Ur<3 B; Tc=55 °C; di/dt=diz/dt=500 A/mMkc
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100% Duty Cycle
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Puc. 16 — 3aBUCUMOCTb YaCTOTbl NPSAMOYTO/IbHBIX UMMY/IbCOB TOKA OT A/IUTENTbHOCTM UMMYNIbCOB
1-Iw = 5000 A
2 —Im =4000 A
3—-Im=3000A
4 — I = 2000 A
5—-1Im = 1000 A
6-Imm=500A
7—-Im=250A
Ycnosusa: Ur<3 B; Tc=80 °C; di/dt=diz/dt=100 A/mMkc
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Puc. 17 — 3aBUCMMOCTb YacTOTbl NPSAMOYrOJIbHbIX MMMY/IbCOB TOKA OT AUTENIbHOCTM MMIY/bCOB
1-1TIm = 5000 A
2—-Im=4000 A
3- ITM = 3000 A
4 —Im = 2000 A
5-Iwm=1000 A
6 —Iwm=500A
7 - ITM = 250 A
Ycnosus: Ur<3 B; Tc=80 °C; dir/dt=dir/dt=500 A/MKc

100
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Puc. 18 — 3aBMCMMOCTb YacTOTbl NPSIMOYTO/bHbLIX MMMY/IbCOB TOKA OT AUTENbHOCTU UMMYbCOB
1 - ITM = 5000 A
2 -1Iwm =4000 A
3 - ITM = 3000 A
4 - ITM = 2000 A
5-Iw=1000 A
6 - ITM = 500 A
7—Iwm =250 A

Ycnosus: Ur=0.67Urrm; Tc=55 °C; dir/dt=dir/dt=100 A/MKC
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Puc. 19 — 3aB1CUMOCTb YacTOThl NpPAMOYTro/ibHbIX UMMNYJIbCOB TOKa OT AJIUTENbHOCTU NMMNYJIbCOB

1-1TImw = 5000 A

2 - ITM = 4000 A

3- ITM = 3000 A

4 —Im = 2000 A

5- ITM = 1000 A

6 — I =500 A

7 - ITM = 250 A

YcnoBust: Ur=0.67"Urrm; Tc=55 °C; dir/dt=dir/dt=500 A/MKc
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Puc. 20 — 3aBMCMMOCTb YaCTOTbl NPSMOYTO/bHLIX MMMYIbCOB TOKa OT ASIUTENIbHOCTU UMMYbCOB

1 —-TIm = 5000 A
2 —Im =4000 A
3—-Im = 3000 A
4 — I = 2000 A
5-Iw=1000 A
6 - ITM = 500 A
7—1Im =250 A
Ycnosus: Ur=0.67Urrm; Tc=80 °C; dir/dt=dir/dt=100 A/MKC
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Puc. 21 — 3aBMCMMOCTb YacTOThl NpAMOYTroOJibHbIX UMMNYJIbCOB TOKa OT AJIUTENbHOCTU UMIMYTIbCOB

1-1TImw = 5000 A
2 — I;mw = 4000 A
3—-Im = 3000 A
4 - T = 2000 A
5-TImm = 1000 A
6 —Im=500A
7 - ITM = 250 A
Ycnosust: Ur=0.67Urrm; Tc=80 °C; dir/dt=dir/dt=500 A/Mkc
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Puc. 22 — 3aBucnMocTb SHEPrnmn NoTepb 3a OAUH CMHYCOMAaﬂbeIVI MMnNynbC TOKa OT AJIUTENBHOCTU UMNYNbCa
1-1Iw = 5000 A
2 - ITM = 4000 A
3 - ITM = 3000 A
4 —TIm = 2000 A
5- ITM = 1000 A
6 —Im =500 A
7 - ITM = 250 A
Ycnosus: Ur<3 B
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Puc. 23 — 3aBucnmocTb SHEpPrumn noTepb 3a OAUH CMHYCOVID,aﬂbeIl\/II MMNyNbC TOKa OT ATIUTENBbHOCTU UMNYNbCa
1 - ITM = 5000 A
2 —Im =4000 A
3 - ITM = 3000 A
4 — I = 2000 A
5- ITM = 1000 A
6 - ITM = 500 A
7—Im =250 A

Ycnosus: Ur=0.67"Urgm
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Puc. 24 — 3aBucnMocTb SHEPrnmn noTepb 3a OAUH CI/IHYCOMLI,aJ'IbeII‘/JI nMMnNynbC TOKa OT ATUTENBHOCTU UMNYNbCa
1—-TIw = 5000 A
2 - ITM = 4000 A
3-1Iwm = 3000 A
4 - ITM = 2000 A
5 - ITM = 1000 A
6-Im=500A
7 - ITM = 250 A
Ycnosusi: Ur<3 B; dir/dt=dir/dt=100 A/MKC
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Puc. 25 — 3aBMCMMOCTb SHEPTMM MOTEPb 3@ OIVH CUHYCOMAANbHBIN UMMYIBC TOKa OT AIUTENBHOCTU UMMY/bCa
1 - ITM = 5000 A
2—1Iwm = 4000 A
3 - ITM = 3000 A
4 - ITM = 2000 A
5—-1Iw = 1000 A
6 - ITM = 500 A
7—1Im =250 A

Ycnosus: Ur<3 B; dir/dt=diz/dt=500 A/mkc
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Puc. 26 — 3aBUCnUMoCTb 3Heprun noTepb 3a oaAnH CMHYCOMﬂ,aﬂbeIﬁ MMNyNbC TOKa OT AINTENIbHOCTU UMNYJibCa
1 —TIw = 5000 A
2 - ITM = 4000 A
3-1Iwm = 3000 A
4 - ITM = 2000 A
5- ITM = 1000 A
6-Im=500A
7 - ITM = 250 A
YcnoBust: Ur=0.67"Urrw; die/dt=diz/dt=100 A/MKc
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Pwuc. 27 — 3aBucnmocTb SHeprnumn notepb 3a OAUH CVIHYCOVIﬂ,aJ'IbeIl‘/II MMMNyNbC TOKa OT AINTENbHOCTU UMMNYJbCa
1 - ITM = 5000 A
2 —-1Im = 4000 A
3 - ITM = 3000 A
4 - ITM = 2000 A
5—-1Iw = 1000 A
6 - ITM = 500 A
7—1Im =250 A

Ycnosus: Ur=0.67Urrm; dir/dt=dir/dt=500 A/mMKC
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Puc. 28 — 3aBncMMoCTb yaapHOro Toka Irsy OT 4nUTenbHOCTU uMnynbea t, AN NonyCcUHYCoMaanbLHOro MMnysbca
1-T;=125°C
2-T;=25°C
Yenosusi: Ug=0 B — MakcMmanbHoe 3HaveHve 06paTHOro HanpshXeHus, KOTopoe NpUKNaabIBAeTCs cpasy nocne
yAapHOro Toka
TUNUYHOE M3MeHeHWe Irsy OTHOCMTESIbHO HOPMUPOBAHHOIO Irsy™ (Irsm” — CM. MHCOPMAUMOHHBIN NCT, Ti=T; max)
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Puc. 29 — 3aBUCMMOCTb YAAPHOro ToKa Irsw OT ANUTENbHOCTM uMnynbea t, AN NoNyCMHYCOMAANbHOro UMMybca
1-T;=125°C
2 -T;=25°C
Ycnosus: Ur=0.8'Urrm — MaKcManbHoe 3HaveHne 06paTHOro HanpshKeHusi, KOTOpoe NpUKIaabiBAETCs cpasy nocne
yAapHOro TokKa
TUNUYHOE M3MEHEHWE Tty OTHOCMTESIbHO HOPMUPOBAHHOIO Irsy™ (Irsm™ — CM. MHOPMAUMOHHBIN NCT, Ti=T; max)
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Puc. 30 — YaapHbiii ToK Itsv OT KONMYECTBa NONYCUHYCOMAAMBHBIX UMMYSIbCOB TOKA ASIMTENBHOCTHIO 10 MC
1-T;=125°C
2 -T;=25°C
Ycnosusi: Ur=0 B — MakcuManbHoe 3HayeHne 06paTHOro HanpshKeHNUs, KOTOPOE NPUKIAAbIBAETCS Cpa3y nocne
yAapHOro Toka
TUNNUYHOE U3MEHEHME Ty OTHOCUTENIbHO HOPMUPOBAHHONO Irsm™ (Irs™ — CM. MH(OPMALIMOHHDINA JIUCT, Ti=T; max)
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Puc. 31 — YaapHbii Tok Irsy OT KOMIMYECTBA NOSTYCUHYCOMAANbHBIX MMMYNbCOB TOKA ANMUTENBHOCTbLIO 10 MC
1 -T;=125°C
2 — T;=25°C
Ycnosus: Ur=0.8'Urrm — MaKcMManbHoe 3HaveHne 06paTHOro HanpshKeHusi, KOTOpOoe NpUKIaabiBAETCS Ccpasy nocne
yAapHOro Toka
TUNMUYHOE M3MEHEHWE Tty OTHOCMTESIbHO HOPMUPOBAHHOIO Irsy™ (Irsm™ — CM. MHOPMALMOHHBIN NCT, Ti=T; max)
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