MPOTOH-3JIEKTPOTEKC

Bbicokasa CTOMKOCTb K
3NEKTPOTEPMOLIMK/IMPOBAHMIO

Hun3Kkune ctatnyeckme n agMHaMmmn4yeckue noTepu

PaspaboTaH 4515 NPOMBILLIEHHOIO NPUMEHEHMS

HuskouacTroTHBIN
Tupucrop
Tun T343-630-28

CpeaHuit NpsiMOit TOK Lrav 630 A

MoBTOpSitOLLIEECS UMMNYSILCHOE HaMpsXKEHWE B 3aKPbITOM U

coCTORHIN > 2000 + 2800 B

MoBTOpstOWEECs MMNYNbCHOE 06paTHOE HanpsHKeHue Urrm

BpeMs BbIKTIOYEHUS tq 250, 320, 400, 500 mMkc

Uprm, Urrm, B 2000 2200 2400 2600 2800
Knacc no Hanps»xeHuo 20 22 24 26 28
T;, °C -60 + 125

IMPEAEJBHO JOITYCTUMBIE 3HAYEHUSA TAPAMETPOB

0O603Ha4eHne U HauMEHOBaHWE NapaMeTpa

En.

U3M.

3HayeHne

YcnoBusl nsmepenus

MapameTpbl B NPOBOASALLEM COCTOSIHUMU

Irav CpeaHuii TOK B OTKPbITOM COCTOSIHWM

630
660

T.=87 °C; oBYXCTOpPOHHEE OX/NAXAEHME;
T.=85 °C; OBYXCTOpPOHHEE OXNaXAEHME;
180 an. rpag. cuHyc; 50 'y

[eACTBYIOLLMNIA TOK B OTKPbITOM

I
TRMS COCTOSIHUM

989

T.=87 °C; OBYXCTOpPOHHEE OXNAXAEHME;
180 an. rpag. cuHyc; 50 'y

Ltsm YaapHbI TOK B OTKPbITOM COCTOSIHUM

11.0
13.0

180 an. rpag. cuHyc;
t,=10 MC; eanHNYHbI
T=Timex | MMAYNbC; Up=Ur=0 B;
T,;=25 °C | VIMnynbC ynpaBneHus:
Ic=2 A; ter=50 MKC;
dig/dt=1 A/MkcC

12.0
14.0

180 3n. rpaa. cuHyc;
t,=8.3 MC; eaAnHNYHbIN
T=Tjmax | WMAYNLC; Up=Ur=0 B;
T,;=25 °C | VMnynbC ynpaBneHus:
Is=2 A; tep=50 MKC;
dig/dt>1 A/Mkc

I’t 3alnTHbIN hakTop

600
840

180 3n. rpag. cuHyc;
t,=10 MC; eANHNYHBII
T=Tjmax | MOYNbC; Up=Ur=0 B;
T,=25 °C Umnynbc ynpaBneHus:
Ic=2 A; tep=50 MKc;
dig/dt>1 A/mMKc

Ac10®

590
810

180 3n. rpaa. cvHyc;
t,=8.3 MC; eanHNYHBIi
T=Tjmax | WMNYNbC; Up=Ur=0 B;
T;=25 °C NUMnynbc ynpasnexHus:
Ic=2 A; tep=50 MKc;
dig/dt=>1 A/MkcC
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Bnokuvpyroume napameTpsl

MoBTOpStOLLEECS UMMNYSIbCHOE T T <Tomos
06paTHOE HanpshKeHue 1 . s S mer _
Uprm, Urrm MOBTOPSIOLLIEECS! UMY IbCHOE B 2000--2800 | 180 3n. rpaa. cuHyc; 50 My,
HarnpsihXeHWe B 3aKPbITOM COCTOSIHWM YNPaBneHNE pasoMKHYTO
Ubsm, Ursm HETOBTOPSIOLLEECS! UMY ICHOE B |2100--2900 | 180 3n. r.pan. CVHYC; €OMHWYHBIN
HanpshKeHWE B 3aKPbITOM COCTOSIHWM UMMYNIbC; YNPABNIEHNE PasOMKHYTO
Us. U MocTosiHHOe obpaTHOEe 1 NOCTOSIHHOE B 0.6'Uprm Ti=T; max;
or =R MpAMOE HanpshkeHne 0.6Ursm | ynpaBneHme pasoMKHYTO
MapamMeTpbl yripaBneHus
MaKcuMarnbHbIA NPSAMON TOK
IFGM A 8
yrpaBfieHust T=T.
MakcuManbHoe obpaTHoe e
Urem B 5
HanpsihXeHWe yrnpaBneHus
P MaKkcuManbHasi pacceMBaeMas BT 4 T;=T; max AN NOCTOSAHHOrO TOKA
¢ MOLLHOCTb MO YNpaB/ieHMIO yrpaBfieHusi
MapameTpbl nepexsiroueHns
Kputnueckasi CKOpoCTb HapacTaHus Ti=T;jmax; Uo=0.67"Uprm; Irm= 2100 A;
(dir/dt)crie TOKa B OTKPbITOM COCTOSIHWM A/MKC 1600 MMnynbc ynpaeneHus: Ic=2 A;
(f=1 Hz) ter=50 MKC; dig/dt>2 A/mMKkc
Tennosble napamMeTpbl
Tetg TeMnepaTypa XpaHeHus °C -60+50
T; Temnepatypa p-n nepexoga °C -60+125
MexaHuuyeckue napaMeTpbl
F MoHTaXKHoe ycunue KH 14.0+16.0
a YckopeHue M/c? 50 B 3axaToM COCTOSAHMMU
XAPAKTEPUCTUKHA
O603HaYeHNEe U HaMMEHOBAHME XapaKTEPUCTUKM ME;:/; 3HauyeHne YcnoBus UsMepeHusi
XapaKTepucTUKu B NPOBOASALLEM COCTOSIHUM
Un MMnynbcHoe HanpsiXeHue B B 2.00 T,=25 °C; Im=1978 A
OTKPbITOM COCTOSIHUW, MaKC
Ur(ro) MNMoporoBoe HanpskeHue, Makc B 0.999 T=T .
j= 1jmax,
e Avrampueckoe conpotusrenye & MOM | 0629 | 0.5 Iy < Ir < 1.5 7 Inay
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 MOBTOPAOLLMIACS VA 100 T5=T; max;
DRMy ZRRM WMMYNbCHBINA TOK B 3aKPbITOM Uo=Uprm; Ur=Ugrrn
COCTOSIHUW, MaKC
Kputnuyeckast CKopoCTb HapacTaHus 200, 320,
(dup/dt).ci Hapnpﬂx(eHMﬂ B 3aII3(prTOM P B/Mkc >00, 1000, | T;=T; max;
1 1600, 2000, | Up=0.67"Upry; yNpaBneHue pasoMKHyTO
COCTOSIHUK™, MWH 2500

2019-ABr-26 vi.
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XapaKTepucTUKM ynpaB/ieHus

OTnupatoLLee NoCTosIHHOE 3.00 T5= Ty
TNMpatoLlee n SAHH oc o
Usr HaNpsHKEHWE YNpaBNeHns!, Makc B igg 11_21? ¢ Up=12 B: Ip=3 A:
. j= 1jmax ! o !
MoCTOSAHHBLIN TOK
0 " v 400 5= Tmn yrnpasneHus
I TNMPAIOLWNIA MOCTOSIHHBIN TOK VA 250 T.= 25 oC
e yrpaBieHunsi, MaKc !
150 Tj= Tj max
U HeoTtnupatoLee nocrosiHHoe B 0.55 T=T. -
ep HanpsXKEHUE ynpaBnieHnsl, MUH : e
HeoTnupatoLmii NOCTOSIHHBINA TOK Uo=0.67Unrn;
Leo ypas (EHM ﬂu"‘MMH MA 60.00 MOCTOSIHHbIN TOK YNpaB/eHUs
AMHaMnuyecKkne XxapakTepucTuKu
ta BpeMs 3aep>XKku BKITIOYEHUS, MaKC MKC 0.55 T;=25 °C; Up=1500 B; Im=Irayv;
di/dt=200 A/MKc;
o BpeMs BktoYeHUs, Makc MKC 5.00 Umnynbc ynpasnenus: Is=2 A; Us=20 B;

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

dUD/dt=50 B/MKC; Tj=Tj max; ITM=ITAV;

t BpeMsi BbIKNoYeHMs?, Makc MKC 250, 320, dir/dt=-10 A/mkc; Ur=100 B;
400, 500 i )
UD=0.67 UDRM,
Q 3apsa 06paTHOro BOCCTAHOB/IEHUS, MK 2220
MaKc
Bpemsi 06paTHOro0 BOCCTAHOBNEHMS Ti=Tymaxy Im= Irav;
tr ! MKC 30 dir/dt=-10 A/MKc;
MaKc
Vk=100 B
Tok 06paTHOro BOCCTaHOB/EHMS],
IrrM A 148
MaKc
TennoBble XapaKTepUCTUKHU
Rene 0.030 [1ByXCTOpOHHEEe
oxnaxxaeHue
Regen TennoBoe ConpoTUB/IEHNE p-Nn °C/BT 0.066 MocTosiHHBLIN | OXnaxkaeHue co
nepexof-Koprnyc, Makc TOK CTOpOHbI aHoAa
Rerje-k 0.054 Oxnaxaenme co
CTOpOHbI KaToaa
Rehek Teniosoe conpoTBnenne kopryc- °C/BT 0.006 MOCTOSIHHBIN TOK
OXJlaauTeNb, MaKc
MexaHuuyeckue XapaKTepucTUKun
w Macca, mMakc r 210
D [nvHa nyTn ToKa yTeuku no MM 7.86
° MOBEPXHOCTM (monm)|  (0.309)
D [nvHa nyTn ToKa yTeuKn Nno Bo3ayx MM 6.10
j T 4 YV | (oiim)|  (0.240)
MAPKUPOBKA NMPUMEYAHUE

T 343 630 28 A2 E2  yXn2 Y KpuTuyeckas ckopoCTb HapacTaHWsi HanpsKeHns B
1 2 3 4 5 6 7

3aKpbITOM COCTOAHUN

1. H13Kko4acTOTHbIV TUPUCTOP

2. KOHCTpYKTMBHOE MCMOMHEHME

3. CpeaHuit TOK B OTKPbITOM COCTOSIHUM, A

4. Knacc no Hanps»KeHuio

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

6. '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 250 320 400 500




FTABAPUTHbLIE PASMEPbI

Tun kopnyca: T.C1

67:1(2636)
2 max. #60 12362) DA
= - #38 11496/ DA -

10039
._iiﬁ.

N
U
14110557

S G508 OA. | -
i both sides S
S
238 (1496) 0. 2
7 10276
813 10057 DIA.
28001
B5° 4
47507187

53028

Bce pasMepbl B MUIMMETpax (AroriMax)

CouepmaLuaﬂcsl 34ecb VIH(bOpMaLlVIFI ABNAETCA KOHq:)VI,CI,eHLlVIaﬂbHOVI N HaxoAWTCS MOA 3aLmUToN ABTOPCKKUX Mpas..
B MHTEpEeCax yny4leHna KadectBa npoaykuuu, AO <<npOTOH-3J'IEKTpOTEKC>> OCTaBnsIeT 3a cobol NnpaBo U3MEHATb MHCbOpMaLI,MOHHbIe NCTbI 6e3
YBEAOMJIEHUA.
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3500
3000
2000
1500
1000

1,6 2 2,4 2,8 3,2
HanpsikeHne B OTKPbITOM COCTOSIHUM - Um' B

1,2

0,8

Puc. 1 — lNpeaenbHana BONbT — aMNepHasa XapaKTepucTuka

" BONIbT — aMMnepHON XapaKTEPUCTUKN:

AHanuTndeckas GyHKUMUS npeaenbHO

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

V, =

©
Xl |olo|o|ld
SN E=1El =1
B3| B(3(5
BRI
o= oo
x| R 222
5 |°|°|°|°

)

T
5l |ol—lo|la
MCOSOI
=2 oM
S| N|N|n|wv
N O |[m|
.m.__looo
g lls|oao
mTJoJ.O.O.O..
S o|o|o|o
< no0NQ

(cMm. Puc. 1)

MU BOJIbT — amnepl-loﬁ XAPaKTEPUCTUKHN

w

Mopaenb npeaenbLHO
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0,1000 1,0000 10,0000 100,0000
Bpema —t, c

0,0100

0,0010

Puc. 2 — 3aBMCUMOCTb NEPEXOAHOro TEnJI0BOro CONPOTUBAEHUSA Ziyic OT BpeMeHM 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 conpoTueneHune 3a Bpems t.

R;, Ti

pacCyETHbIE KO3d)dJMLI,MeHTbI, npmBeJeHHbLIE B Tabnuue.

MOCTOSIHHBIN TOK, IBYCTOPOHHEE OX/IaXAEHUE

™
M|
N o
o f=]
oS
oS
=1
Qo
o
™
A
—
N«
—
3o
S
2|2
©lc
3
9|3R
O
oM
S|o
o
™
< |
<+ | o
~— (O
Q|
Qo
o
%)
0| m
S| 0
— O
Qo
o
~
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o|lo
~| S
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8|~
o
-
m
S~
X g
S
| &

MOCTOSIHHbIN TOK, OXNnaXaeHne Co CTOPOHbl aHOAa

0.001067
0.0002807

0.0004912

0.002123

0.004365
0.04557

0.0178
0.09497

0.006266
0.5062

0.03615

4.713

R;, K/BTt
Tiy C

oxniaXXgeHne Co CTOpPOHbI KaToaa

MOCTOSIHHbIN TOK,

~N
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N
o
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91
PPN
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©
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Mopesnb nepexofHoro TernJI0Boro COnpoTuBIeHUs nepexon - kopnyc (cm. Puc. 2)
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1000

LYPIW “1-110) - BUHBLGoHE12204d 0JoHLedgo rdes niqHAaredisLH|

100

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

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

CKOpOCTM cnaga Toka diz/dt B oTKpbITOM COCTOSSHUMN

10000

LMW ‘11O - BUMHBLIAOHR1D008 OJ1oHLRedgo Trdes

1000

100

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

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

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




V ‘INAJ] - BUMHBL'E0HE10008 0J0H1edgo 30|

100

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

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

ToKa dir/dt B OTKpPbITOM COCTOSIHUMN

6102-18v-72 "0€9-€vEL

MW ‘1) - BUHBLIAOHRLDD09 0J0HL1edgo sWadg

10

100

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

Puc. 6 - 3aBUCMMOCTb MaKCUMaJIbHOIO BPEMEHU 06paTHOI'0 BOCCTaHoBNeHus t.. oT ckopocTu cnapga

Toka diz/dt (no NOCT 24461, xopaa 25%) B OTKPbITOM COCTOSSHUU
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2500
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******* o \ © - yron NpoBOAMMOCTY TOKa CUHYCOMAANbHOM (hOpMbl
T T T T T T

CpenHsis paccemBaemast MOLLHOCTb B OTKPbITOM COCTOSIHUM — PT( AV B

0 100 200 300 400 500 600 700 800 900 1000 1100 1200

CpeaHuin ToK B OTKPLITOM COCTOSIHUN — L vy A

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

3500

3000

2500

T343-630, 23-Asr-2019

2000

1500 |

1000

500

D i R e { © - yron npoBOANMOCTW TOKa I'IpﬂMOYI'OJ'IbHOﬁ CI)OprI
T T T T

0 200 400 600 800 1000 1200 1400 1600 1800

CpenHuin TOK B OTKPbITOM COCTOSIHUN — IT( AV A

CpepHsas paccemBaemMas MOLLHOCTb B OTKPbITOM COCTOSIHUM — PT( VY BT

Puc. 8 — 3aBUCMMOCTb NOTEepb MOLIHOCTU Pray OT CpefHEero Toka B OTKPbITOM COCTOSIHUM Itay
NpsAMOYrosibHo! (hopMbl NPU passIMUHbIX yraax nposoaumocty (f=50 'y, AByCTOpOHHee oXJIa)XkAeHue)
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1200
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900
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600

500

400

300

200

CpesHuil TOK B OTKPLITOM COCTOSHMM — L, A

100

25 35 45 55 65 75 85 95 105 115 125
TemnepaTypa kopryca — T, °C

Puc. 9 — 3aBUCMMOCTb CpefHero Toka B OTKPbITOM COCTOsiHMM Iy OT TeMnepaTtypbl kopnyca Tc ans
CHMHycoMAaasibHOW (pOpMbl TOKA NPU pa3NIMyHbIX yranax nposogumoctu (f=50 Ny, [1ByctopoHHee
oxsiaxpeHue)

1800

Br-2019

1600

—
N
o
o

1200

T343-630, 23-A

1000

800

600

400

CpeaHui TOK B OTKPbITOM COCTOSIHUN — IT(AV), A

200

25 35 45 55 65 75 85 95 105 115 125
Temnepatypa kopryca — T, °C

Puc. 10 - 3aBMCMMOCTb CpefHero Toka B OTKPbITOM COCTOSIHUM I1ay OT TEMNepaTypbl kopnyca Tc ans
NpSAMOYroJsibHo# ¢hopMbl TOKa Npu pa3sIMuHbIX yraax nposoaumocTtu (f=50 'y, BycTopoHHee
oxJsiaXAeHue)
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2, 3,1 — dopied yiaHimmeg

10

T343-630, 23-ABr-2019

<10 B

wi ST — MMHB0150D WOLI9dL0 8 Mol yiaHdelK

100

10

OnuTtenbHoCTb uMnynbca — t , MC

p

Puc. 11 — 3aBMCMMOCTb MaKCMMaJIbHOW aMNINTYAbl YAAPHOI0 TOKA B OTKPbITOM COCTOSAHUM Irsu M
3awmTHoro cgakropa I’t ot AnUTENbHOCTM MMNYNbCa t,

6102-18V-€C ‘0€9-EVEL

v “"*T — MMHE01900 WOLIAdNLO & oL MiaHdetg

100

10
Konuyectso uMnNynbLCcoB — n

p

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

Ko/inyectBa MMnyJsibCoB N,
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