MPOTOH-3JIEKTPOTEKC

Bbicokasa CTOMKOCTb K
3NEKTPOTEPMOLIMK/TMPOBAHMIO

Hu3Kkune ctatnyeckme n agMHaMmn4yeckue noTepu

PaspaboTaH 4515 NPOMBbILLIEHHOIO NPUMEHEHMS

HuszkouacTroTHBIN
Tupucrop
Tun T343-800-18

CpeaHuit NpsiMoit TOK Lrav 800 A

MoBTOpsItOLLEECS MMMNYSIBCHOE HANPSXKEHME B 3aKPbITOM Unin

COCTOAHNM 1000 + 1800 B

MoBTOpsitoLeecs MMNybCHOe obpaTHOEe HanpshkeHue Urrm

BpeMs BbIK/IOYEHUS tq 200, 250, 320, 400, 500 mkc

Uprm, Urem, B 1000 1100 1200 1300 1400 1500 1600 1800
Knacc no Hanps»xeHuo 10 11 12 13 14 15 16 18
T;, °C -60 + 130

IMPEAEJBHO JOITYCTUMBIE 3HAYEHUSA TAPAMETPOB

0O603Ha4eHne U HauMEHOBaHWE NapaMeTpa

En.

U3M.

3HayeHne

YcnoBus nsmepeHus

MapameTpbl B NpOBOASALLEM COCTOSIHUU

Irav CpeaHuii TOK B OTKPbITOM COCTOSIHWM

800
788

T.=84 °C; oBYXCTOpPOHHEE OXNaXXAEHME;
T.=85 °C; OBYXCTOpPOHHEE OXNaXAEHME;
180 an. rpag. cuHyc; 50 'y

[efACTBYIOLLMIA TOK B OTKPbITOM

I
TRMS COCTOSIHUM

1256

T.=84 °C; oBYXCTOpPOHHEee OXNaXAeHWe;
180 an. rpag. cuHyc; 50 'y

Ltsm YaapHbIt TOK B OTKPbITOM COCTOSIHUM

14.0
16.0

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

Tj=Tj max
Tj:25 °C

15.0
17.0

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

Tj=Tj max
Tj=25 °C

I’t 3allnTHbIN hakTop

980
1280

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

Tj=Tj max
T,=25 °C

Ac10®

930
1190

180 3n. rpaa. cvHyc;
t,=8.3 MC; eanHNYHBbIi
nMnynesc; Up=Ur=0 B;
NUMnynbc ynpasneHus:
Ic=2 A; tep=50 MKc;
dig/dt=>1 A/MkcC

Tj=Tj max
Tj=25 °C
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Bnokuvpyroume napameTpsl

MoBTOpStOLLIEECS UMMNYSIbCHOE T T <o
06paTHOE HanpshKeHue 1 . s S me _
Uprm, Urrm MOBTOPSIOLLIEECS! UMY IbCHOE B 1000-+-1800 | 180 an. rpaa. cuHyc; 50 Iu;
HarnpsiXeHWEe B 3aKPbITOM COCTOSIHWM YNPaBEHNE pasoMKHYTO
Ubsm, Ursm HEMOBTOPSIOLLEECS! UMMy ICHOE B | 1100--1900 | 180 3n. r.pan. CVHYC; €OMHUYHBIN
HanpshKeHWE B 3aKPbITOM COCTOSIHWM UMMYNIbC; YNPABNIEHNE PASOMKHYTO
Us. U MocTosiHHOe obpaTHOEe 1 NOCTOSIHHOE B 0.6'Uprm Ti=T; max;
br =R NpAMOE HanpshkeHne 0.6Ursv | ynpaBneHme pasoMKHYTO
MapamMeTpbl yripaBneHus
MaKcuMarnbHbIA NPSAMON TOK
IFGM A 8
yrpaBfeHust T=T.
MakcuManbHoe obpaTHoe e
Urem B 5
HanpsihXeHWe yrnpaBneHus
P MaKkcuManbHasi pacceMBaeMas BT 4 T;=T; max AN NOCTOSHHOrO TOKA
¢ MOLLHOCTb MO YNpaB/ieHMIo yrpaBieHusi
MapameTpbl nepexsiroueHns
Kputnueckasi CKOpoCTb HapacTaHus Ti=T;max; Uo=0.67"Uprm; Irm=2000 A;
(dir/dt)crie TOKa B OTKPbITOM COCTOSIHWM A/MKC 1250 MMnynbc ynpaeneHus: Ic=2 A;
(f=1 Hz) tep=50 Mkc; dig/dt=2 A/MKC
Tennosble napamMeTpbl
Tstg TeMnepaTypa XpaHeHus °C -60+50
T; Temnepatypa p-n nepexoga °C -60+130
MexaHuuyeckue napaMeTpbl
F MoHTaXKHoe ycunue KH 14.0+16.0
a YckopeHue M/c? 50 B 3axaToM COCTOSAHMMU
XAPAKTEPUCTUKU
O603HaYeHNEe U HaMEHOBAHME XapaKTEPUCTUKM VIE;I: 3HauyeHne YcnoBus UsMepeHusi
XapaKTepucTUKH B NPOBOASALLEM COCTOSIHUM
Unm MMnynbcHoe HanpsiXeHve B B 1.50 T,=25 °C; Im=1570 A
OTKPbITOM COCTOSIHUW, MaKC
Ur(ro) MNoporoBoe HanpsxeHue, Makc B 0.957 T=T -
j= Tjmax,
r [VHaMnyeckoe ConpoTMBIIEHNE B MOM 0.349 0.5 7 Iy < Ir < 1.5 7 Ty
OTKPbITOM COCTOSIHWUW, MaKC
T;=25 °C; Up=12 B;
I ToK BK/IIOYEHMS, MaKC MA 1000 NmMnynbc ynpaenenus: Is=2 A;
tep=50 MKc; dig/dt>1 A/MKC
I TOK yaepxaHusi, Makc MA 300 T11=25 °C;
" yAep ! Up=12 B; ynpaBfieHne pa3oMKHYTO
Bnokupyrowme XxapakTepucTuku
MoBTOPSOLWMINCS MMNY bCHBIN
Lor I 06paTHbIi TOK U MOBTOPSAOLLMIACS VA 100 T5=T; max;
DRIy ZRRM MMMYJIbCHBIN TOK B 3aKPbITOM Up=Uorw; Ur=Uran
COCTOSIHWM, MaKC
Kputnuyeckast CKopoCTb HapacTaHus 200, 320,
(dup/dt).ci Hapnpﬂx(eHMﬂ B 3aII3(prTOM P B/Mkc 500, 1000, | T;=T; max;
1 1600, 2000, | Up=0.67"Upry; yNpaBneHue pasoMKHyTO
COCTOSIHUK, MWH 2500

2019-Asr-30 v1.
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XapaKTepuCcTUKM ynpaB/ieHus

OTnupatoLLee NoCTosIHHOE 3.00 T5= Ty
TNvpatoLlee n SAHH oc o
Usr HanpsHKEHWE yNpaBfeHns!, Makc B igg 11_21? ¢ Up=12 B: In=3 A:
. = 1jmax ! o !
MoCTOSAHHBLIM TOK
0 " v 400 5= Timn yrnpasneHus
I TNMPAIOLNIA MOCTOSIHHBIN TOK VA 250 T.= 25 oC
e yrpaBieHunsi, MaKc !
150 Tj= Tj max
U HeoTtnupatoLee nocrosiHHoe B 0.30 T=T. -
ep HanNpsXKEHUE yNpaBneHnsl, MUH : e
HeoTnupatowmii NOCTOSIHHBIN TOK Uo=0.67Unrn;
Leo ynpasngHwﬂmMMH MA 35.00 MOCTOSIHHbIN TOK YNpaB/eHUs
AMHaMnuyecKkne XxapakTepucTMKu
tga BpeMs 3aepXXKku BKITIOYEHUS, MaKC MKC 0.80 T;=25 °C; Up=1000 B; Im=Irayv;
di/dt=200 A/MKc;
o Bpems BktoYeHUs, Makc MKC 3.00 Umnynbc ynpasnenus: Is=2 A; Us=20 B;

tep=50 Mkc; dig/dt=2 A/MKC
200, 250, | dvp/dt=50 B/MKC; Ti=T;max; Im=Irav;

t BpeMsi BbIKNoYeHMs?, Makc MKC 320, 400, | dir/dt=-10 A/mkc; Ur=100 B;
500 Up=0.67"Uprm;
Qr 3aa|?£n 06paTHOro BOCCTAaHOB/NEHWS, MK 1890
Bpems 06paTHOr0 BOCCTAHOBEHMS Ty=Tmaxj Inu=800 A;
tr ! MKC 25 dir/dt=-10 A/MKc;
MaKC
Uz=100 B
Tok 06paTHOro BOCCTaHOB/EHMS],
IrrM A 151
MaKC
TennoBble XapaKTepUCTUKHU
Re 0.035 [1ByXCTOpOHHEe
e ' oXnaxaeHne
Regen TennoBoe ConpoTUB/IEHUE p-Nn °C/BT 0.077 MocTosiHHBLIN | OXnaxxaeHue co
nepexoa-Kopnyc, Makc TOK CTOPOHbI aHoAa
Rthjc-K 0.063 OxnaxpeHue co
CTOPOHbI KaToAa
Rehek Teniosoe conpoTBnenne kopryc- °C/BT 0.006 MOCTOSIHHbII TOK
OXJ1aAuTENb, MaKC
MexaHuuyeckme XapaKTepucTUKun
w Macca, mMakc r 280
D [nvHa nyTn TOoKa yTeuku no MM 27.60
s NMOBEPXHOCTK (monm)|  (1.087)
D [JnvHa NnyTn ToKa yTeuKM Nno Bo3ayx MM 16.00
. vT T Y| (aovim)|  (0.630)
MAPKUPOBKA NMPUMEYAHUE

T 343 80 18 A2 E2 yYXn2 Y KpuTuyeckas ckopoCTb HapacTaHWsi HanpsiKeHns B
1 2 3 4 5 6 7

3aKpbITOM COCTOAHUN

1. H13Kk04acCTOTHBIV TUPUCTOP

2. KOHCTpYKTMBHOE MCMOMHEHME

3. CpeaHwuit TOK B OTKPbITOM COCTOSIHUM, A

4. Knacc no Hanps»KeHuio

5. Kputnuyeckas CKoOpoCTb HapacTaHus HanpshkKeHus B
3aKPbITOM COCTOSIHMM, B/MKC

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

7. KnumaTtuyeckoe mncnonHeHue ro NOCT 15150: ¥YXJ12, T2

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

2 BpeMs BblktoyeHns (dup/dt=50 B/Mkc

tg, MKC 200 250 320 400 500




FTABAPUTHbLIE PASMEPbI

Tun kopnyca: T.C3

max 958 (2,.283) DIA

‘ 034 (1.338) DA .
,':": |

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

Bce pasMepbl B MUIMMETPaxX (aAroriMax)

Coaepxaluasicss 3aecb MHhopMaLMs SBNSETCS KOHMUAEHUMANBHOM 1 HAXOAMTCS MOJ 3aLUMTOM aBTOPCKMX Npas.
B MHTepecax yny4lleHns kadyectsa npoaykumu, AO «MpoTOH-DNEKTPOTEKC» OCTaB/SET 3a CO60M NPaBo M3MEHSTb MH(OPMALMOHHbIE INCTbI 6e3
YBELOMIEHMS.
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24 2,6

1,8 2,2

1,6

1,4
HanpsixeHvie B OTKpbITOM cocTosiHm - U_, B

1,2

0,8

Puc. 1 — NpegenbHana BONbT — aMNepHasa XapaKTepucTukKa

" BONIbT — aMMepHON XapaKTEPUCTUKN:

AHanuTnyeckas dyHKUMS NpeaenbHO

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

V, =

] ™
oINo
m =1k k=11
=t g OINT|IY
© AN o N
BF T
2 lxRelvels
99T 8
L L D R B
g |oloo|?
0
=
olo|lol=
QS| D
=| S 0619
==
.m.2827%
8% e
= NE=JKsa)
o= =T R=k
) olo|o|Q
Y 1
4N J S a]

(cMm. Puc. 1)

MU BOJIbT — amnepl-loii XaPaKTEPUCTUKH

w

Mopaenb npeaenbHO




CSC 0.063 K/BT

il

19/

2

7 — 9MHaLanM1oduod 20901 90HTOXadaL |

0,0100 0,1000 1,0000 10,0000 100,0000
Bpemsa —t, ¢

0,0010

0,0001

Puc. 2 — 3aBUCMMOCTb NepexoaHOoro TenJI0BOro CONnpoTUBIIEHUA Ziyic OT BpeMeHu t

AHanuTnyeckas 3aBMCMMOCTb nepexoaHoro Ten/10BoOro ConpoTmBIIEHNA Nepexoan — Kopnyc:

_r
R{l—e T‘J

t = NpoAOMKUTENBHOCTb MMMNY/IBCHOrO HarpeBa B CEKyHAaXx.

”

Zthjc =

—_

loe i=1to n, 0 —4nCcnNO CYMMUPYIOLIMXCS 3/1IEMEHTOB.

Zwic = TennoBoe conpoTuBeHne 3a Bpems t.

Ri, 1i = pacyeTHble KO3DOULMEHTBI, NPUBEAEHHbIE B TabnuLe.

MOCTOSIHHBIN TOK, ABYCTOPOHHEE OXNTaXAEHWe

0.0001844

0.0002492

0.00193

0.001702

0.0007764

0.04227

0.01797
0.09335

0.01412

0.9362

2.007e-005

4.957

R, K/W

Tiy S

MOCTOSIHHBIN TOK, OX/TaXAEHWE CO CTOPOHbI aHO1a

0.002719

0.791

0.0001722

0.0001916

0.001981
0.00175

0.01847
0.09044

0.01173

1.085

0.04173

9.751

R, K/W

Tiy S

MOCTOAAHHBIN TOK, OXnaxxaeHne Co CTOPOHbI KaToAa

0.01416

1.004

0.000209
0.0002747

0.001931
0.001757

0.01797
0.08881

0.0007698

0.186

0.02781

9.752

R, K/W

Tiy S

Mopaenb nepexofHoro TenJioBoro CoONpoTuBsieHUs nepexoa - kopnyc (cMm. Puc. 2)
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LW ‘1-110) - BUHBLraoHEe1220d 0JoHLedgo Tdes niqHAaredlaLH|

100

10
CkopocTb criaga Toka - di/dt, A/Mkc

Puc. 3 — 3aBMCMMOCTb MaKCUMaJIbHOIrO MHTErpasibHOro 3apsiga 06paTHOro BOCCTaHOBNEHUSA Q.. OT

CKOpOCTM cnapa Toka dir/dt B OTKpbITOM COCTOSAHUMN

10000

LYPIW ‘140 - BUHBL'AOHR12008 010HLedgo Trdeg

100

10
CkopocTb criaga Toka - di/dt, A/Mkc

Puc. 4 — 3aBMCMMOCTb MaKCMMaJibHOIO 3apsifia 06paTHOro BOCCTaHOBJIEHMA Q. OT CKOPOCTU Cnaga

Toka dir/dt (mo FOCT 24461, xopaa 25%) B OTKPbITOM COCTOSIHUM




610¢-18v-0¢ do,w-mvm,._.

V ‘WAJI - BMHBL'EOHR1008 0J0HLedQO YO |

100

10

CKOpOCTb Craja Toka

t, A/MKC

di/d

Puc. 5 — 3aBMCMMOCTb MAaKCMMAJZIbHOIO TOKa 06paTHOro BocctaHoBneHus I, OT CKOpPOCTK cnaga

ToKa dir/dt B OTKpPbITOM COCTOSIHUMN

610C-18v-0¢ do,w-mvm,._.

MW ‘1) - BUHBLIAOHRLDD09 0J0HL1edgo sWadg

100

10
CkopocTb criaga Toka - di/dt, A/Mkc

Puc. 6 - 3aBUCMMOCTb MaKCUMaJIbHOIO BPEMEHU 06paTHOI'0 BOCCTaHoOBNeHus t.. oT ckopocTu cnapaa

Toka diz/dt (no NOCT 24461, xopaa 25%) B OTKPbITOM COCTOSSHUM
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Q. I I T

o 0 200 400 600 800 1000 1200 1400

CpeaHui TOK B OTKPbITOM COCTOSIHUN — I

A

T(AV)!

Puc. 7 - 3aBUCMMOCTb NOTEPb MOLLHOCTU Pray OT CpeAHero Toka B OTKPbITOM COCTOSIHUM Itay
CHUHYcouAaanbHOWU (POpMbI NPYU pa3sIMYHbIX yriax nposogumocTty (f=50 Ny, AByCTOpOHHEEe oXxJiaXAeHue)

T
w
o
o
o

2500

2000

T343-800, 30-Asr-2019

1500

1000

500

CpepHsas paccemBaemMas MOLLHOCTb B OTKPbITOM COCTOSIHUM — PT( vy B

600
CpeaHuit TOK B OTKPLITOM COCTOSIHN — I

1000

1200

T(AV)!

1400

A

1600

T ﬁ © - yron NpoBOAMMOCTY TOKA NMPSIMOYro/ibHOM (hOpMbl
T T T T T

800

1800

2000

Puc. 8 — 3aBUCMMOCTb NOoTEepb MOLIHOCTU Pray OT CpefHEero Toka B OTKPbITOM COCTOSIHUM Itay
NpsAMOYrosibHoW (hopMbl NPU passIMUHbIX yraax nposogumocty (f=50 'y, AByCTOpOHHEee oXJIa)XkAeHue)
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800

600

400

Cpe,U,HI/II/I TOK B OTKPbITOM COCTOSAHUN — IT(AV)’

200

T343-800, 30-ABr-2019

© - yron nposoaum

OCTV TOKa CUHYCOMAASTbHOM cboprl\’ -
T T T

35

45

55

65

75

85

TemnepaTypa kopryca — T, °C

Puc. 9 — 3aBUCMMOCTb CpefHero Toka B OTKPbITOM COCTOsiHMM Iy OT TeMnepaTtypbl kopnyca Tc ans
CHMHycoMAaasibHOW (POpMbl TOKA NMPU pa3NIMUHbIX yranax nposogumoctu (f=50 Ny, [1ByctopoHHee
oxsiaxpeHue)

2000

1800

—_
[e)]
o
o

1400

1200

1000

800

600

400

CpeaHni ToK B OTKPbITOM cOCTOSHAM — L,/ A

200

[
[
[
Ll

800, 30-Asr-2019

T343

© - yron nNpoBOAVMOCTY TOKA NPSIMOYTONbHOM hopMbl |
I I I I I

25

35

45

55

65

75

85

Temnepatypa kopnyca — T, °C

Puc. 10 - 3aBMCMMOCTb CpefHero Toka B OTKPbITOM COCTOSIHUM I1ay OT TEMNepaTypbl kopnyca Tc ans
NpSAMOYro/sibHoW ¢hopMbl TOKa Npu pa3/IMUHbIX yraax nposoaumocTtu (f=50 Ny, BycTopoHHee
oxJsiaxAeHue)
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2, 3,1 — donied yiaHimmeg

10

6102-18V-0€ ‘008-EVEL

100

T343-800, 30-ABr-2019
T =

p

100

p

10

AnutenbHoCTb uMnynbca — t , MC

3awmTHoro gakropa I’t ot AnUTENbHOCTU MMNYNbCa t,

I C ]

10
Konuyectso MnNynbLCcoB — n
KOJInYecTBa UMNYJbCOB h,

0
1

100
1
Puc. 11 — 3aBMCMMOCTb MaKCMMaJIbHOW aMNINTYAAbl YAAPHOIO TOKa B OTKPbITOM COCTOSIHMM Irsm M

S.
W T — MMHEBO0L0D WOLIAdXLO 8 X0L YiaHdetK W "1 — UMHEO100 WoLIAANLO 8 YOl MiaHdelTK

Puc. 12 — 3aBMCMMOCTb MaKCMMaJIbHOW aMNINTYAbl YAAPHOIO TOKa B OTKPbITOM COCTOSIHUM Irsv OT
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