MPOTOH-3JIEKTPOTEKC

Bbicokasa CTOMKOCTb K
3NEKTPOTEPMOLIMK/TMPOBAHMIO

Hu3Kkune ctatnyeckme n agMHaMmn4yeckue noTepu

PaspaboTaH 4515 NPOMBbILLIEHHOIO NPUMEHEHMS

HuskouyacToTHbIN
Tupucrop

Tun T373-1600-36

CpeaHuit NpsiMoit TOK Lrav 1600 A

MoBTOpStOLLEECS MMMNYSIBCHOE HANPSXKEHWE B 3aKPbITOM Uorn

COCTOAHMM 3000 = 3600 B

MoBTOpSstOWEECs MMNYNbCHOE 06paTHOE HanpsHKeHue Urrm

BpeMs BbIKTIOYEHUS tq 500, 630, 800 mkc

Uorm, Urem, B 3000 3200 3400 3600
Knacc no HanpshkeHuto 30 32 34 36

T;, °C

-60 + 125

IMPEAEJBHO JOITYCTUMBIE 3HAYEHUSA TAPAMETPOB

0O603Ha4eHne U HauMEHOBaHWE NapaMeTpa

En.

U3M.

3HayeHne

YcnoBus nsmepeHus

MapameTpbl B NpOBOASALLEM COCTOSIHUU

Irav CpeaHuii TOK B OTKPbITOM COCTOSIHWM

1600
1864

T.=93 °C; BYXCTOpPOHHEE OX/AXAEHME;
T.=85 °C; OBYXCTOpPOHHEE OXNaXAEHME;
180 an. rpag. cuHyc; 50 'y

[efACTBYIOLLMIA TOK B OTKPbITOM

I
TRMS COCTOSIHUM

2512

T.=93 °C; OBYXCTOpPOHHEE OXNAXAEHME;
180 an. rpag. cuHyc; 50 'y

Ltsm YaapHbIt TOK B OTKPbITOM COCTOSIHUM

45.0
52.0

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

47.0
54.0

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 3alWUTHBIN (akTop

10100
13500

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

A’c10’

9100
12100

180 3n. rpaa. cvHyc;
t,=8.3 MC; eaAnHUYHBII
nmnynec; Up=Ur=0 B;
NMnynbC ynpaeneHus:
Ic=2 A; ter=50 MKC;
dic/dt>1 A/MKC

Tj=Tj max
Tj:25 OC
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Bnokuvpyroume napameTpsl

MoBTOpStOLLIEECS UMMNYSIbCHOE T T <o
06paTHOE HanpshKeHue 1 . s S e ame _
Uprm, Urrm MOBTOPSIOLLIEECS! UMY IbCHOE B 3000-+-3600 | 180 an. rpaa. cuHyc; t,=10 Mmc;
HarnpsiXeHWEe B 3aKPbITOM COCTOSIHWM YNPaBEHNE pasoMKHYTO
Ubsm, Ursm HEMOBTOPSIOLLEECS! UMMy ICHOE B | 3100+3700 | 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
Lo MaKCcMManbHbIA NPSMOM TOK A 10
yrpaBfeHust T=T.
MakcuManbHoe obpaTHoe e
Urem B 5
HanpsihXeHWe yrnpaBneHus
P MaKkcuManbHasi pacceMBaeMas BT 5 T;=T; max AN NOCTOSHHOrO TOKA
¢ MOLLHOCTb MO YNpaB/ieHMIo yrpaBieHusi
MapameTpbl nepexsiroueHns
Kputnueckasi CKOpoCTb HapacTaHus Ti=T;jmax; Up=0.67"Uprm; Irm=8000 A;
(dir/dt)crie TOKa B OTKPbITOM COCTOSIHWM A/MKC 1600 MMnynbc ynpaeneHus: Ic=2 A;
(f=1 Hz) tee=50 MKC; dic/dt>2 A/MKC
Tennosble napamMeTpbl
Tstg TeMnepaTypa XpaHeHus °C -60+50
T; Temnepatypa p-n nepexoga °C -60+125
MexaHuuyeckue napaMeTpbl
F MoHTaXKHoe ycunue KH 40.0+50.0
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 205 T,=25 °C; Im=5024 A
OTKPbITOM COCTOSIHUW, MaKC
Ur(ro) MNMoporoBoe HanpskeHue, Makc B 0.986 T=T. .
j= Tjmax,
e Avamieckoe conpoTuBnenie s MOM | 0254 | 0.5 Iy < Ir < 1.5 7 Inay
OTKPbITOM COCTOSIHWUW, MaKC
T;=25 °C; Up=12 B;
I ToK BK/IIOYEHMS, MaKC MA 1500 NmMnynbc ynpaenenus: Is=2 A;
tee=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 06paTHbIN TOK M NOBTOPSOLLMIACS VA 300 T5=Tjmax;
DRMy ZRRM WMMYSbCHBIN TOK B 3aKPbITOM Uo=Uprm; Ur=Ugrrn
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"Uprm; yNpaBneHue pa3oMKHYTO
COCTOSIHUK, MWH 2500
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XapaKTepuCcTUKM ynpaB/ieHus

OTnupatoLLee NoCTosIHHOE 3.00 T5= Ty
TnupatoLlee n SIHH oC o
Usr HanpsHKEHWE yNpaBfeHns!, Makc B igg 11_21? ¢ Up=12 B: In=3 A:
. = 1jmax ! o !
MoCTOSAHHBLIM TOK
0 " y 400 5= Timn yrnpasneHus
I TNUPAIOLLMIA NOCTOSIHHBIN TOK VA 250 T.= 25 oC
e yrpaBieHunsi, MaKc !
150 Tj= Tj max
U HeoTtnupatoLee nocrosiHHoe B 0.40 T=T. -
ep HanNpsXKEHUE yNpaBneHnsl, MUH : ey
HeoTnupatowmii NOCTOSIHHBIN TOK Uo=0.67Unrn;
Leo ynpasngHwﬂmMMH MA 65.0 MOCTOSIHHbIN TOK YNpaB/eHUs
AMHaMnuyecKkne XxapakTepucTMKu
tga BpeMs 3aepXXKku BKITIOYEHUS, MaKC MKC 2.35 T;=25 °C; Up=1500 B; Im=Irav;
di/dt=200 A/MKc;
o Bpems BktoYeHUs, Makc MKC 14.00 Umnynbc ynpasnenus: Is=2 A; Us=20 B;

tep=50 Mkc; dig/dt=2 A/MKC
dUD/dt=50 B/MKC; Tj=Tj maxy ITM=ITAv;

t BpeMsi BbIKNoYeHMs?, Makc MKC 50%’0%30’ dir/dt=-10 A/mkc; Ur=100 B;
Up=0.67"Uprm;

Q 3aa|?£n 06paTHOro BOCCTAaHOB/NEHWS, MK 5560

BpeMsi 06paTHOro BOCCTaHOBMEHMS T=Tjmaxj Inu= 1600 A;
tor P P ! MKC 67 dir/dt=-5 A/MKc;

MaKc

Ur=100 B

Tok 06paTHOro BOCCTaHOB/EHMS],
IrrM A 166

MaKc
TennoBble XapaKTepUCTUKHU
Rer 0.010 [1ByXCTOpOHHEe

e ' oxnaxzaeHue

Regen TennoBoe ConpoTUB/IEHUE p-Nn °C/BT 0.022 MocTosiHHBLIN | OXnaxxaeHue co

nepexopa-Koprnyc, Makc TOK CTOpOHbI aHoAa
Rerje-k 0.018 Oxnaxaenve co

CTOpOHbI KaToaa

Rehek Teniosoe conpoTBnenne kopryc- °C/BT 0.002 MOCTOSIHHBIN TOK

OXJ1aAuTENb, MaKC
MexaHuuyeckme XapaKTepucTUKun
w Macca, mMakc r 1600
D [nvHa nyTn TOoKa yTeuku no MM 55.13

° MOBEPXHOCTM (monm)|  (2.170)
Da [nvuHa nyTv ToKa yTeYKM Nno BO3ayxy MM 25.10
(aronm)|  (0.988)

MAPKUPOBKA NMPUMEYAHUE

T 373 1600 36 A2 B2 YXn2 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 500 630 800




FTABAPUTHbIE PASMEPbDI
Tun kopnyca: T.F5
=
<3
= max 111 (1.370) DA
= , 875 (2.953) O ,
E ! f 1
s T
= |
== T =
2 ¢ 3 \ C ’ =
= S 1 c
3 C \ > &
) \ C
C ‘ p
hY T - '
455 (0138} DA B
both sides =5
My
975 (2953) DA
7 (0.27)
28(011) 3 O
9,3 (0,051) 014 / M
475 (0187,
.8 (0071) DA
8.3 (0.248
b

Bce pasMepbl B MUIMMETPaxX (aAroriMax)

CouepmaLuaﬂcsl 34ecb VIH(bOpMaLLVIFI ABNAETCA KOHq:)VI,CI,eHLlVIaﬂbHOVI N HaXoAWTCS MOA 3aLUTOoN ABTOPCKKUX Mpas..
B MHTEpEeCax yny4lleHna KadyecTBa npoaykuuu, AO <<npOTOH-3J'IEKTpOTEKC>> OCTaBnsIeT 3a cobol NnpaBo U3MEHATb MHCI)OpMaLI,MOHHbIe NIUCTbI 6e3

yBEAOMJIEHUA.
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Puc. 1 — lNpeaenbHana BONbT — aMNepHasa XapaKTepucTuka

" BONIbT — aMMnepHON XapaKTePUCTUKK:

AHanuTndeckas GyHKUNS nNpeaenbHO

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

v, =

8 |o|un|lolo
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(cMm. Puc. 1)
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Mopaenb npeaenbLHO
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OTTrrT - T
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LI N L A,

0,0100 0,1000 1,0000 10,0000 100,0000
Bpema —t, c

0,0010

0,0001

Puc. 2 — 3aBMCUMOCTb NEPEXOAHOro TENnJI0BOro CONPOTUBAEHUSA Ziwic OT BpeMeHu t

AHanuTMyeckas 3aBMCMMOCTb MepexoHOro TEMI0BOro CONpoTUB/IEHUS Nepexon — Kopryc:

_t
R{l —e ” J

t= NpoAO/DKUTENBHOCTb MMMYNbCHOIO HarpeBa B CEKyHAaAX.

= Il

Z thjc =

Foe i=1to n, n— 4nCNO CyMMUPYIOLLMXCS 3/IEMEHTOB.

Zwic = Tennosoe conpoTueneHne 3a Bpems t.

R, Ti

pacCyETHbIE KO3d)dJMLI,MeHTbI, npmBeJeHHbIE B Tabnuue.

MOCTOSIHHBIN TOK, IBYCTOPOHHEE OX/IaXAeHUe

)
QS
ol
0.1
o
to)
¢z
Yo
QT
Qo
=3k=]
ST
Sloe
ot
Zle
8|m
ol
S|lo
o
N
©|9
INEC)
NN
=3l=]
IS
Sloe
N
2]
DI~
PN
3|2
Sle
0
N|©
I
ol
S|
o
-
m
>
N
£ S

MOCTOSIHHbIN TOK, OXNnaXXaeHne Co CTOpPOHbl aHOAa

0.00006119

0.0003248

0.0005969

0.002363

0.003716
0.07337

0.0006333

0.2261

0.00478

1.871

0.01246

13.31

R;, K/BTt
Tiy C

MOCTOSIHHBIN TOK, OXNaX/EHNEe CO CTOPOHbI KaToaa
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Mopesnib nepexofHoro TenJI0Boro CONnpoTuBIeHUs nepexopn - kopnyc (cm. Puc. 2)
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1000

—
LYW “1-110) - BUHBLGOoHE12204d 0J0HLedgo rdes niaHAaredIaLH|

100

10

CkopocCTb criafia Toka -

di/dt, A/mMkc

Puc. 3 — 3aBMCMMOCTb MaKCMMaJIbHOIO MHTErpasibHOIO 3apsfia o6paTHOro BOCCTaHOBJIEHUA Q.. OT

CKOpOCTM cnaga Toka diz/dt B OTKpbITOM COCTOSSHUMN

10000

PN “11) - BUHBL'EOHeL1D008 0JoHLedgo Trdes

1000

100

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

Puc. 4 — 3aBUCMMOCTb MaKCUMaJIbHOr 0 3apsifia 06paTHOro BOCCTaHOBJIEHUS1 Q.. OT CKOPOCTHU cnaaa

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




V ‘WAJI - BMHBL'EOHR1008 0J0HLedQO YO |

100

10
CkopocTb crnaga Toka - di/dt, A/mMKc

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

ToKa dir/dt B OTKpPbITOM COCTOSIHUMN

MW ‘1) - BUHBLIAOHRLDD09 0J0HL1edgo sWadg

10

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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1000

CpenHsis paccemBaemast MOLLHOCTb B OTKPbITOM COCTOSIHUM — PT( AV B

4000 -

--| © - yron nNpoBoANMOCTU TOKa CUHYCOMAANbHOW hOpMbl
T T T

1000

1500

2000
CpeaHui TOK B OTKPbITOM COCTOSIHUN — I

2500
A

T(AV)!

3000

3500

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

= 10000

9000

8000

7000

6000

4000

3000

2000

1000

CpepHsas paccemBaemMas MOLLHOCTb B OTKPbITOM COCTOSIHUM — PT( vy B

T373-1600, 08-Asr-2019

5000 | -

~ | | ®e-yronnpoBoaMMoCTi Toka NpsiMOYrosnbHOM opMb
T T T T T
0 500 1000 1500 2000 2500 3000 3500 4000 4500
CpeaHuiA TOK B OTKPBITOM COCTOSIHUN — IT( AV A

5000

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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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)
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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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T373-1600, 08-ABr-2019

2, 3,1 — donied yiaHimmeg

w7 — MMHB0150D WoLI9dL0 8 Mol yiaHdelK

100

10

AnutenbHoCTb uMnynbca — t , MC

p

Puc. 11 — 3aBMCMMOCTb MaKCMMaJIbHOW aMNINTYAbl YAAPHOI0O TOKA B OTKPbITOM COCTOSAHUM Irsu M
3awmTHoro gakropa I’t ot AnUTENbHOCTU MMNYNbCa t,

v “"*T — MMHE01900 WOLI9dNLO & oL MiaHdetg

100

10
Konuyectso MnNynbLCcoB — n

p

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

KoJinyectBa MMnyJsibCoB N,
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