MPOTOH-3JIEKTPOTEKC

. Huszko4acTtoTHBIN
Bbicokast CTOMKOCTb K
3M1EeKTPOTEPMOLIMKIIMPOBAHUIO Tupucrop
Hu3kne ctatnyeckme u gMHaMnyeckme notepu Tun T1 23_500_8
Pa3paboTaH Ans NpOMbILLNEHHOO NPUMEHEHUS
CpeaHuit NpsiMoit TOK Lrav 500 A
HOBTODFIIOLLI,GECFI MMNYNbCHOE Hanps)XeHNE B 3aKpbITOM U
cocTostHuM > 100...800 B
MoBTOpSstOWEECs MMNYNbCHOE 06paTHOE HanpsHKeHue Urrm
BpeMs BbIKTIOYEHUS tq 80, 100, 125, 160, 200, 250, 320, 400, 500 Mkc
Uk, Urew, B 100 200 300 400 500 600 700 800
Knacc no HanpshkeHuto 1 2 3 4 5 6 7 8
T, °C —60...+150

IMPEAEJBHO JOITYCTUMBIE 3HAYEHUSA TAPAMETPOB

En.

VoM 3HaueHune YcnoBus usMepeHus

0O603Ha4eHne U HauMEHOBaHWE NapaMeTpa

MapameTpbl B NpOBOASALLEM COCTOSIHUU

500 T.=98 °C; OBYXCTOpPOHHEE OXNAXAEHME;
A 591 T.=85 °C; OBYXCTOpPOHHEE OXNaXAEHME;
180 an. rpag. cuHyc; 50 'y

MakcvMarnbHO A0MYCTUMbIN CpeaHUI

Lrav
TOK B OTKPbITOM COCTOAHUU

J1efCTBYIOWMI TOK B OTKPbITOM A 785 Tc=98 °C; nBYXCTOPOHHEE OXNaXAEHWE;

s COCTOSIHWM 180 3n. rpaa. cuHyc; 50 Iy

180 an. rpag. cuHyc;
t,=10 MC; eanHNYHbI
6.5 Ti=Tijmex | IMOYNbC; Up=Ur=0 B;
7.5 T,;=25 °C | VIMnynbC ynpaBneHus:
Ic=2 A; ter=50 MKc;
dig/dt=1 A/MkcC

I YaapHbIA TOK B OTKPbITOM COCTOSIHUM KA
T hap P 180 311. rpaf. CUHYC;

t,=8.3 MC; eaAnHNYHbIN
7.0 Ti=T; max nmnynec; Up=Ur=0 B;
8.0 T,;=25 °C | VMnynbC ynpaBneHus:
Ic=2 A; ter=50 MKC;
dig/dt>1 A/Mkc

180 3n. rpag. cuHyc;
t,=10 MC; eaANHUYHBII
210 T=Tjmax | IMAYNLC; Up=Ur=0 B;
280 T;=25 °C | IMnynkC ynpaeneHus:
Ic=2 A; tep=50 MKc;
dig/dt>1 A/mMKc

It 3alUMTHBIN nokasaTenb Ac10®
180 3n. rpaa. cvHyc;

t,=8.3 MC; eanHNYHBbIi
200 T=Timax | MMNyNbC; Up=Ur=0 B;
260 T;=25 °C NUMnynbc ynpasneHus:
Ic=2 A; tep=50 MKc;
dig/dt=>1 A/MkcC
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Bnokuvpyroume napameTpsl

MoBTOpSitOLLEECS UMMYILCHOE T T <Tos
0bpaTHoe HanpsixeHne 1 s T ame _
Uprm, Urrm MOBTOPSIOLLIEECS! UMY IbCHOE B 100...800 | 180 3n. rpaa. cuHyc; 50 Iu;
HanpsiXeHWe B 3aKPbITOM COCTOSIHUM YMPaBNEHNE PasOMKHYTO
Ubsm, Ursm HEMOBTOPSIOLLEECS! UMMy ICHOE B 200...900 | 180 an. r.pan. CVHYC; €OMHUYHBIN
HanpsiXXeHWe B 3aKPbITOM COCTOSIHUM VIMITYJIbC; YNPaBNIEHNE PasOMKHYTO
Us. U MocTosiHHOe 0bpaTHOE M MOCTOSIHHOE B 0.6'Uprm Ti=T; max;
br =R NpAMOE HanpshkeHne 0.6Ursv | ynpaBneHme pasoMKHYTO
MapamMeTpbl yripaBneHus
MaKcuMarnbHbIA NPSAMON TOK
Tram A 5
yrpaBfeHust T=T.
MakcuManbHoe obpaTHoe e
Urem B 5
HanpsihXeHWe yrnpaBneHus
P MakcuManbHas paccevBaeMast BT 3 T;=T; max AN NOCTOSHHOrO TOKA
¢ MOLLHOCTb MO YrpaBieHnto ynpaBneHusi
MapameTpbl nepexsiroueHns
Kputnueckasi CKOpoCTb HapacTaHus Ti=T;jmax; Uo=0.67"Uprm; Irm=1040 A;
(dir/dt)crie TOKa B OTKPbITOM COCTOSIHUU A/MKC 200 Wmnynec ynpaenenns: Is=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...+150
MexaHuuyeckue napaMeTpbl
F MoHTaXKHoe ycunue KH 5.0...7.0
a YckopeHue M/c? 50 B 3axaToM COCTOSIHUMK
XAPAKTEPUCTUKU
O603HaYeHne N HaMMEHOBAHME XapPaKTEPUCTUKM ME;:,; 3HayeHune YcnoBusi MaMepeHus
XapaKTepucTMku B NPOBOASALLEM COCTOSIHUM
Unn ViMny/ibCHoe Hanpsbkerme B 1.60 | T;=25 °C; Ini=1570 A
OTKPbITOM COCTOSIHWUM, MaKC
Ur(ro) MoporoBoe HanpsixeHue, Makc B 0.910 T=T. .
j= Tjmax,
r [VHaMnyeckoe ConpoTMBIIEHNE B MOM 0.455 0.5 7 Iy < I+ < 1.5 7 Lray
OTKPbITOM COCTOSIHWUW, MaKC
T;=25 °C; Up=12 B;
I ToK BKNHOYEHUS, MaKC MA 500 Umnynbc ynpasnexus: Ig=2 A;
tep=50 MKc; dig/dt=>1 A/MKC
T;=25 °C;
Ly ToK yaepxxaHusi, Makc MA 250 Us=12 B; yrpaBieHme pasoMKHYTO
Bnokupyrowme xapakTepucTukm
MoBTOPSIOLMINCS MMMNYbCHBIN
Low I 06paTHbIV TOK ¥ NMOBTOPSOLLMICS VA 50 T5=T; maxs
DRMy ZRRI MMMYNbCHBIA TOK B 3aKPbITOM Up=Uorm; Ur=Urn
COCTOSIHUM, MaKC
Kputnuyeckasi CKOpoCTb HapacTaHus 200, 320,
(dup/dt)er | HaNpsYKEHUS B 3aKPBITOM B/Mkc 200, 1000, | T;=T; max;
« D 1600, 2000, | Up=0.67"Uprm; yNpaBneH1e pasoMKHyTO
COCTOSIHUKU®, MUH 2500

2024-Anp-17 v1
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XapaKTepuCcTUKM ynpaB/ieHus

O 300 Tj= Tj min
Usr TNvpatoLlee NOCTOSHHOe B 250 T=25 °C
HanpsxeHue yrnpaBfieHns, Makc 150 ToT Up=12 B; Ip=3 A;
: i= ymax o
OTNMpaloLWmMi NOCTOSIHHBIN TOK 200 1= Ty Cﬁs;gﬂ::;r e
IGT MA 300 Tj= 25 °C
ynpaBneHusi, MaKc
150 Tj= Tj max
Uso HeoTnupatoLee NocTosiHHoe B 0.55 T=T, moxt
HanpskeHne yrnpasfeHusl, MUH
HeoTnmpatoLLmii NOCTOSIHHBIN TOK Up=0.67Uow;
Leo YDaBEHMS, MUH MA 45.00 MOCTOSIHHBIV TOK YNpaBrieHus
AvHaMunueckne XxapaKTepucTukm
tga BpeMs 3aepXXKku BKITIOYEHUS, MaKC MKC 0.55 T;=25 °C; Up=600 B; Liu=Irav;
di/dt=200 A/mMKc;
tyt Bpems BkntoveHUs, Makc MKC 2.00 Mmnynbc ynpaenenns: I=2 A; Us=20 B;
tep=50 Mkc; dig/dt=2 A/MKC
80, 100,
125, 160, dUD/dt=50 B/MKC; Tj=Tj maxy ITM=ITAV;
tq Bpems BbIKOYEHMS?, MaKC MKC 200, 250, | diz/dt=-10 A/mKc; Ur=100 B;
320, 400, | Up=0.67Uprm;
500
Qn 32||3<2n 06paTHOro BOCCTaHOB/EHMS, MK 750
Bpems 06paTHOr0 BOCCTAHOB/EHMS Ty=Tymaxj Inu=500 A;
te ! MKC 17 dir/dt=-10 A/MKc;
MaKc
06 " Uz=100 B
I paTHbIM TOK BOCCTaHOB/IEHNS, A 88
MaKC
TennoBble XapaKTEPUCTUKHU
_ [lByxcTOpOHHee
Rinje 0.070 oxnaxaeHue
Revea TennoBoe conpoTuBieHWe p-n °C/BT 0.154 MoCTOsIHHbIN OxnaxaeHue co
nepexoa-Koprnyc, Makc TOK CTOpOHbI aHoAa
Rthjc-K 0.126 OXﬂa)K[I,EHMe co
CTOpOHbI KaToaa
Rece TensioBoe CONpPOTMBIEHME KOPMYC- °C/Br 0.010 MoCTOSHHbI ToK
oxJlaanTenb, MaKkc
MexaHnuyeckmne xapakTepmucTuKku
m Macca, Makc r 65
D [nnHa NyTn ToKa yTEeYKKU rno MM 7.94
° MOBEPXHOCTM (aonm)|  (0.313)
D JnvHa nyTy ToKa yTeYKM No BO3ayX MM 5.00
. v T Y| (aoiim)| - (0.197)
MAPKUPOBKA NPUMEYAHMUE

T 123 500 8 A2 E2 YX12 Y Kputuueckas CKOpOCTb HapacTaHusi HanpsbkeHMs B
1 2 3 4 5 6 7

3aKpbITOM COCTOSAHUN

1. H13ko4acTOTHbIV TUPUCTOP

2. KOHCTPYKTMBHOE MCMNONHEHMe

3. CpeaHuit TOK B OTKPbITOM COCTOSIHUK, A

4. Knacc no Hanps»XeHuio

5. Kputnueckast CKoOpoCTb HapacTaHus HanpshkKeHus B
3aKpbITOM COCTOSIHMM, B/MKC

6. l'pynna no BpemMeHu BbikoHeHus (dup/dt=50 B/MKC)

7. KnumaTtunueckoe ncnonHexdme no NOCT 15150: YXJ12, T2

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




FTABAPUTHbLIE PASMEPbI

Tun kopnyca: T.A1

max 942 (1,653) DIA.

019 (0,748) DIA

>
g\
S‘ T— — ]:' | L\g:
. — e
by H
= 035 (0.158) DA E—
both sid =
WIS 9 10.748) o
913 (0051) DA 7 (9276
£
\: |
. N
S — - _
-
25°t5° |
918 (0.071)oi4
475 (0,187)
249 |
6.9 0 19 U'm

Bce pasMepbl B MUIMMETPaxX (aAroriMax)

Conepxallasicsi 3aecb MHGOpMaLWs SBSIETCS KOHMDUAEHUMANBHON U HAXOAMTCS NMOA 3aLlUUTON aBTOPCKUX MpPaB.
B MHTepecax ynydlleHus kauyecTsa npoaykumu, AO «[pOTOH-DNEeKTPOTEKC» OCTaB/SIET 3a CO60M NPaBo M3MeHSITb UH(OPMaLIMOHHbIE IUCTLI 6e3

yBEAOMJIEHUA.
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Puc. 1 — lNpeaenbHana BONbT — aMNepHasa XapaKTepucTuka
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MU BOJIbT — aMnepHoﬁ XAPaKTEPUCTUKHN
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Mopaenb npeaenbLHO
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100,0000
0.0006988
0.0002969

0.03694

0.2416

0.02303
0.5476
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10,0000

0.006738
0.002749
0.0006736
0.0002871
0.0006786
0.000289

1,0000
0.002739
0.01499
0.006598
0.00269
0.006637
0.002704

0,1000

Bpema —t, c
0.1478

0.005231
0.002598
0.01311
0.002638
0.01361

thjc
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0,0100

0.02226
0.533
0.02327
0.5669
0.03706
0.2338

0,0010

0.2392
0.08459
2.653
0.05654
2.653

0.03233
, OXJIaXEHME CO CTOPOHbI KaToAa

Puc. 2 — 3aBMCUMOCTb NEPEXOAHOro TENJI0BOro CONPOTUBAEHUSA Ziwic OT BpeMeHM t
AHanuTnyeckas 3aBUCUMOCTb MEPEXOAHOrO TEMIOBOr0 CONPOTUBEHUS Nepexos — KOopnyc:
Mopesnib nepexofHoro TenJI0Boro CONnpoTuBIeHUs nepexopn - kopnyc (cm. Puc. 2)

0,0001
pacyeTHble KO3(hdULMEHTbI, NpUBEAEHHbIE B Tabnuue.

t= NpoAO/DKUTENBHOCTb MMMYNbCHOIO HarpeBa B CEKyHAaAX.

Zwic = Tennosoe conpoTueneHne 3a Bpems t.

R, Ti
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R, K/BT
Tiy C
R, K/BT

R;, K/BT
Tiy C

Tiy C

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

MOCTOSIHHBIN TOK, ABYCTOPOHHEE OX/IaXAEHUE
MOCTOSIHHBIN TOK, OX/IAXKAEHME CO CTOPOHbI aHoAa

[MOCTOSIHHBIN TOK
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T123-500, 31-lMon-201%
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1000

MHTerpaneHsid 3apag ofpaTHore BoccTaHoBNEHMA - Qrr-, MriLn

100
1 10 100
CropocTe cnaga Toka - difdt, Afmke

Puc. 3 — 3aBMCMMOCTb MaKCMMaJIbHOIO MHTErpasibHOIo 3apsAa 06paTHOro BOCCTaHOBJIEHUA Q.. OT
CKOpOCTM cnaga Toka diz/dt B OTKpbITOM COCTOSSHUMN
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100
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CropocTs cnaga Toka - difdt, Afmic

Puc. 4 — 3aBUCMMOCTb MAaKCUMMaJ1IbHOIO 3apsifa 06paTHOro BOCCTaHOBJIEHUs Q.. OT CKOPOCTU cnaga
Toka diz/dt (no NOCT 24461, xopaa 25%) B OTKPbITOM COCTOSSHUM
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100

OBpaTHLIA TOK BOCCTAHOBNEHMA - Irr, A

10

1 10 100
CKOpOCTE cNaga Toka - difdt, AfmKc

Puc. 5 — 3aBMCMMOCTb MaKCMMaJIbHOIrO0 06paTHOIr0 TOKa BOCCTaHOBJIeHMA I OT CkopocTM cnaga
ToKa dir/dt B OTKpPbITOM COCTOSIHUMN
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CropocTe cnaga Toka - difdt, Afmwc

Puc. 6 - 3aBUCMMOCTb MAaKCUMaJIbHOIO BpeMeHN 06paTHOro BOCCTaHOBJ1eHMs t.. OT CKOpPOCTU cnaga
Toka diz/dt (no NOCT 24461, xopaa 25%) B OTKPbITOM COCTOSSHUM
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ot I A R R o - Yyron npoBoAMMOCTN TOKa CVIHYCOVI,ElaJ'IbHOl‘/’I d)OprI
T T T T T

0 100 200 300 400 500 600 700 800 900 1000
CpeaHuii TOK B OTKPbITOM COCTOSIHUM — Iravy, A

CpeaHas paccemBaeMasi MOLLHOCTb B OTKPbITOM COCTOSIHM — Pray), BT
[0.0]
o
o
|

Puc. 7 - 3aBUCMMOCTb NOTEPb MOLLHOCTU Pray OT CpeaHero Toka B OTKPbITOM COCTOSIHUM Iray
CUHycomaanbHOWU (POpMbl NPU pa3NnMYHbIX yraax nposogumoctu (=50 Ny, AByXCTOpOHHEEe oXxJiaXKaAeHne)

1800

1600

1400

23-500, 31-Non-2019

T1

< R i A R - ﬂ © - yron npoBOANMOCTW TOKa ﬂpﬂMOYFOﬂbHOI’II CI)OprI
T T T T T T

0 100 200 300 400 500 600 700 800 900 1000 1100 1200
CpeaHuiA TOK B OTKPLITOM COCTOSIHUM — Irav), A

CpeaHsia paccenBaemMasi MOLLHOCTb B OTKPbITOM COCTOSIHUM — Prav), BT

Puc. 8 — 3aBUCMMOCTb NoTepb MOLHOCTU Pray OT CpefiHero Toka B OTKPbITOM COCTOSIHUM Itay
NpAMOYrosibHoW bopMbl NpU pasUUHbIX yraax nposogumoctu (f=50 Ny, ABYXCTOpPOHHEE oXxJia)kaeHue)
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CpesHuil TOK B OTKPLITOM COCTOSHMM — L, A

© - Yro/n NpOBOAVMOCTY TOKA CUHYCOMAANbHOM (OPMbI|
T T

0
25 50 75 100 125 150

TemnepaTypa kopryca — T, °C

Puc. 9 — 3aBMCMMOCTb CPEAHEr0 TOKa B OTKPbITOM COCTOSIHUM Iray OT TEMMEpaTypbl kopnyca Tc ana
CHMHYycouAaanbHo (hopMbl TOKA NpU pasniMuHbIX yriax nposogumoctu (f=50 Ny, AByXCTOPOHHee

oxsiaxpeHue)
1200 2
o
N
5
>
< 1000 P
z -
— ]
LN
' R
S 800 =
xR
(@]
G
8
=
< 600
0
o
4
|_
o
m
o 400
|_
by
=
I
0
g
& 200
0 © - yron NpoBOAVYMOCTM TOKA MPSAMOYro/bHOM (hopMbl \ ************************* q
T T
25 50 75 100 125 150

Temnepatypa kopnyca — T, °C

Puc. 10 - 3aBMCMMOCTb CpefHero Toka B OTKPbITOM COCTOSIHUM I1ay OT TEeMNepaTypbl kopnyca Tc ans
NPAMOYronbHOi (hopMbl TOKa NP pasNIMYHbIX yriax nposognmoctu (f=50 Ny, AByxcTopoHHee
oxJsiaxAeHue)
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T123-500, 31-U0n-2019

w7 — MMHB0150D WoLI9dL0 8 Mol yiaHdelK

AnutensHoCTb uMnynbca — tp, MC

Puc. 11 — 3aBMCMMOCTb MaKCUMaJIbHOW aMMJIMTYAbl YAAPHOIr0 TOKA B OTKPbITOM COCTOSIHUM Irsm M

3awmTHoro gakropa I’t ot AnUTENbHOCTU MMNYNbCa t,

W ‘WSLT — MMHBOLD0D WOLIAdN.LO 8 MOL YiaHdelig

Konuyectso MNynbLCcoB — np

Ism OT

N aMnNAnTyAabl YoapHOro Toka B OTKPbITOM COCTOSAHUM

w

3aBMCMMOCTb MAaKCUMaJIbHO

Puc. 12 -

KoJinyectBa MMnyJsibCoB N,
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