Bbicokasa CTOMKOCTb K

3/1EKTPOTEPMOLIMKIIMPOBAHNIO

MPOTOH-3JIEKTPOTEKC

Hun3Kkune ctatnyeckme n agMHaMmmn4yeckue noTepu

PaspaboTaH 4515 NPOMBILLIEHHOIO NPUMEHEHMS

HuskouyacToTHbIM
Tupucrop

Tun T133-320-28

CpeaHuit NpsiMOit TOK Lrav 320 A

MoBTOpStOLLEECS MMMNYSIBCHOE HANPSXKEHME B 3aKPbITOM U

coCTOSHMK > 1000...2800 B

MoBTOpstOWEECs MMNYNbCHOE 06paTHOE HanpsHKeHue Urrm

BpeMs BbIKTIOYEHUS tq 250, 320, 400, 500, 630 mkc

Uorm, Urrm, B 1000 | 1100 | 1200 | 1300 | 1400 | 1500 | 1600 | 1800 | 2000 | 2200 | 2400 | 2600 | 2800
Knacc no Hanps»xeHuo 10 11 12 13 14 15 16 18 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

ITAV

MakcvMasnbHO A0MYCTUMbIN CPeaHUI
TOK B OTKPbITOM COCTOSIHUM

320
457

180 an. rpag. cuHyc; 50 'y

T.=101 °C; OBYXCTOPOHHeE OXNaxaeHue;
T.=85 °C; OBYXCTOpPOHHEE OXNaXAEHME;

I
TRMS COCTOSIHUM

[eACTBYIOLLMNIA TOK B OTKPbITOM

502

180 an. rpag. cuHyc; 50 'y

T.=101 °C; OBYXCTOPOHHeE oxnaxaeHue;

ITSM

YOapHbIVi TOK B OTKPLITOM COCTOSIHUM

6.5
7.5

Tj=Tj max
Tj:25 °C

dig/dt=1 A/MkcC

180 an. rpag. cuHyc;
t,=10 MC; eanHNYHbI
nMnynbc; Up=Ur=0 B;
MMnynbc ynpaBneHus:
Ic=2 A; ter=50 MKc;

7.0
8.0

Tj=Tj max
Tj=25 °C

dig/dt=1 A/MKc

180 3n. rpaa. cuHyc;
t,=8.3 MC; eaAnHNYHbIN
nmnynec; Up=Ur=0 B;
NMnynbc ynpaBneHus:
Ic=2 A; tep=50 MKC;

I’t

3alUUTHBI NoKasaTesb

210
280

Tj=Tj max
T,=25 °C

dig/dt>1 A/mMKc

180 3n. rpag. cuHyc;
t,=10 MC; eANHNYHBII
umnynec; Up=Ur=0 B;
Umnynbc ynpaBneHus:
Ic=2 A; tep=50 MKc;

Ac10®

200
260

Tj=Tj max
Tj=25 °C

dig/dt>1 A/MkcC

180 3n. rpaa. cvHyc;
t,=8.3 MC; eanHNYHBIi
nmnynbc; Up=Ur=0 B;
NUMnynbc ynpasnexHus:
Ic=2 A; tep=50 MKc;
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Bnokuvpyroume napameTpsl

MoBTOpSitOLLEECS UMMYSILCHOE T T <Tos
obpaTHoe HanpsxeHne 1 s T ame _
Uprm, Urrm MOBTOPSIOLLIEECS! UMY IbCHOE B 1000...2800 | 180 an. rpaa. cuHyc; 50 u;
HarnpsihXeHWe B 3aKPbITOM COCTOSIHWM YNPaBneHNE pasoMKHYTO
Ubsm, Ursm HETOBTOPSIOLLEECS! UMY ICHOE B |1100...2900 | 180 3n. r.pan. CVHYC; €OMHWYHBIN
HanpshKeHWE B 3aKPbITOM COCTOSIHWM UMMYNIbC; YNPABNIEHNE PasOMKHYTO
Us. U MocTosiHHOe 0bpaTHOE M MOCTOSIHHOE B 0.6'Uprm Ti=T; max;
or =R MpAMOE HanpshkeHne 0.6Ursm | ynpaBneHme pasoMKHYTO
MapamMeTpbl yripaBneHus
MaKcuMarnbHbIA NPSAMON TOK
Tram A 6
yrpaBfieHust T=T.
MakcuManbHoe obpaTHoe e
Urem B 5
HanpsihXeHWe yrnpaBneHus
P MakcuManbHas paccevBaeMast BT 3 T;=T; max AN NOCTOSAHHOrO TOKA
¢ MOLLHOCTb MO YrpaBieHnto yrpaBfieHusi
MapameTpbl nepexsiroueHns
Kputnueckasi CKOpoCTb HapacTaHus Ti=T;jmax; Up=0.67"Uprm; Irm= 1300 A;
(dir/dt)crie TOKa B OTKPbITOM COCTOSIHUU A/MKC 1250 Wmnynec ynpaenenns: Io=2 A;
(f=1 Hz) ter=50 MKC; dig/dt>2 A/MKC
Tennosble napamMeTpbl
Tstg TeMnepaTypa XpaHeHus °C —60...+50
T; TeMnepaTypa p-n nepexoaa °C —60...+125
MexaHuuyeckue napaMeTpbl
F MoHTaXKHoe ycunue KH 9.0...11.0
a YckopeHue M/c? 50 B 3axaToM COCTOSIHUM
XAPAKTEPUCTUKHA
O603HaYeHNe N HaMMEHOBAHME XapaKTEPUCTUKM ME;:/; 3HayeHune YcnoBusi MaMepeHus
XapaKTepucTukKu B NPOBOASALLEM COCTOSIHUM
Unn MiMny/ibCHoe Hanpsbkere 8 B 1.90 | T;=25 °C; In=1005 A
OTKPbITOM COCTOSIHUW, MaKC
Ur(ro) Moporosoe HanpsixeHue, Makc B 0.986 T=T .
j= Tjmax,
r [VHaMmnyeckoe ConpoTMBIIEHNE B MOM 1.073 0.5 7 Iy < I+ < 1.5 7 Tray
OTKPbITOM COCTOSIHWUW, MaKC
T;=25 °C; Up=12 B;
I ToK BKNHOYEHUS, MaKC MA 700 Umnynbc ynpasnexus: Ig=2 A;
tep=50 MKc; dig/dt>1 A/MKC
T;=25 °C;
I TOK yaepxaHms, Makc MA 300 Up=12 B; ynpaBneHne pasoMKHYTO
Bnokupyrowme XxapakTepucTuku
MoBTOPSIOLMINCS MMNY bCHBIN
Lor I 06paTHbIV TOK M NMOBTOPSOLLMICS VA 70 Ti=T; max;
DRMy ZRRI MMMY/IbCHBIN TOK B 3aKPbITOM Up=Uprm; Ur=Uram
COCTOSIHUM, MaKC
Kputnuyeckasi CKOpoCTb HapacTaHus 200, 320,
(dup/dt)er | HaNpsYKEHUS B 3aKPLITOM B/Mkc 200, 1000, | Tj=T; max;
1 1600, 2000, | Up=0.67"Upry; yNpaBneHue pasoMKHyTO
COCTOSIHUM®, MUH 2500
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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 0.60 T=T. -
ep HanpsXKEHUE ynpaBnieHnsl, MUH : e
HeoTnupatoLmii NOCTOSIHHBINA TOK Uo=0.67Unrn;
Leo ynpasngHwﬂmMMH MA 35.00 MOCTOSIHHbIN TOK YNpaB/eHUs
AMHaMnuyecKkne XxapakTepucTuKu
tga BpeMs 3aep>XKku BKITIOYEHUS, MaKC MKC 1.85 T;=25 °C; Up=1500 B; Iw=I1ay;
di/dt=200 A/Mkc;
o BpeMs BktoYeHUs, Makc MKC 9.00 Umnynbc ynpasnenus: Is=2 A; Us=20 B;

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

250, 320, | dup/dt=50 B/MKC; Tij=T;max; Im=Irav;

t BpeMsi BbIKNoYeHMs?, Makc MKC 400, 500, | dir/dt=-10 A/mkc; Ur=100 B;
630 Up=0.67"Uprm;
Q 3aa|?£n 06paTHOro BOCCTaHOB/NEHWS, MK 1100
BpeMsi 06paTHOro BOCCTaHOBMIEHMS T=Tyma Inu=320 A;
t P P © ke 24 dir/dt=-10 A/MKC;
MaKC
O6paTHbIil TOK BOCCTAHOBNIEHMUS Ur=100 B
I pa ccTa , A 92
MaKc
TensioBble XapaKTEPUCTUKH
Reye 0.040 AByxcToponHee
oxnaxxaeHue
Regen TennoBoe ConpoTUB/IEHNE p-Nn °C/BT 0.088 MocTosiHHBLIN | OXnaxkaeHue co
nepexoa-Kopnyc, Makc TOK CTOPOHbI aHoAa
Rerje-k 0.072 Oxnaxaenme co
CTOPOHBI KaToAa
Rehek Teniosoe conpoTBnenne kopryc- °C/BT 0.008 MOCTOSIHHBIN TOK
oxNlaauTenb, Makc
MexaHuuyeckne XxapakKTepucTuKu
m Macca, mMakc r 185
D [nvHa nyTn ToKa yTeuku no MM 19.44
° MOBEPXHOCTM (aonm)|  (0.765)
D [nvHa nyTn ToKa yTeuKn Nno Bo3ayx MM 12.10
° vT T VY | (moitm)|  (0.476)
MAPKMUPOBKA NMPUMEYAHUE

T 133 320 28 A2 C2  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 BpeMst BbIknoYeHuns (dup/dt=50 B/MKkc

tg, MKC 250 320 400 500 630




FTABAPUTHbLIE PASMEPbI

Tun kopnyca: T.B3

6041 (2.369)
max 954 (2,126) DIA.

=

= 632 (1.260) DIA.
g 2
S |

= | 2
~ | N
S 5 2 S
= L > J
935 (0,138) DIA.
both sides

15 (0059)

813 (0.051) DA
7 (0.276)

Bce pasMepbl B MUIMMETpax (AroriMax)

Copepxaluasicss 3aecb MHhopMaLWs SBASETCS KOHMUAEHUMANBHOM 1 HAXOAMTCS MOJ 3aLUMTOM aBTOPCKMX Npas.
B MHTepecax yny4lleHns kauectsa npoaykumu, AO «MpoTOH-DNEKTPOTEKC» OCTaB/SET 3a CO60M NPaBo M3MEHSTb MH(OPMALMOHHbIE ICTbI 6e3
YBEAOMEHMS.
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HanpsixeHne B OTKPbITOM COCTOSIHUM - Utm, B

Puc. 1 — lNpeaenbHana BONbT — aMNepHasa XapaKTepucTuka

" BONIbT — aMMnepHON XapaKTEPUCTUKN:

AHanuTndeckas GyHKUMUS npeaenbHO
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Mopaenb npeaenbLHO




610C-OIN-TE ‘0ZE-EETL
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0,1000 1,0000 10,0000 100,0000
Bpema —t, c

0,0100

0,0010

Puc. 2 — 3aBMCUMOCTb NEPEXOAHOro TENJIOBOro CONPOTUBAEHUSA Ziwic OT BpeMeHM t

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

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

t= NpoAO/DKUTENBHOCTb MMMYNbCHOIO HarpeBa B CEKyHAaAX.

Zwic = Tennosoe conpoTueneHune 3a Bpems t.

R;, Ti

pacCyETHbIE KO3d)dJMLI,MeHTbI, npmBeJeHHbLIE B Tabnuue.

MOCTOSIHHBIN TOK, ABYCTOPOHHEE OX/IaXAeHUE

oo
~| 0
< | <
ol
olo
=1k=]
Qe
o|lc
LN

o
i
3o
e{l=]
0|2
<+ |
1

Ln| N
M|Ln
N N
AN|—
olo
Qe
o|lc
2o
L
il
03
S|
Slo
O
olo
& &
(LN
Qe
o|lc
o

Al
< |0
~— (N
Qo
o

-

m

S~

X g
-”
| &

MOCTOSIHHbIN TOK, OXNnaXaeHne Co CTOPOHbl aHOAa

I~
LI
Xl
H Y]
3Slo

=
22
©lo
<|n
~| o0
™| LA
[\
olo
Qe
o|lo
N~
< |0
—| <
A O
Qe
o|lo
o~
S
Mo
i
ST
Sle
o)
©|n
~N|o
|
=Jh
Qlo
o
<
Ol
®|Ln
X|e
QN
o
=
[+4]
S~
KIC
& &

MOCTOSIHHBIN TOK, OXNaX/EHNE CO CTOPOHbI KaToaa

|G
RiLn
~N
™~
3Slo
=
2|2
©lo
IsaiTs)
o LN
<o
— [\
olo
Qi
=1f=)
< | <
0|
ol
(L
Qe
=1l=)
<«
SaiTs)
o0
AN | <
ol
Qlo
o
O
=3P
Ml
i
o™
Slo
©
— [N
[V N
jsadie)
9l
o
=
[+4]
~
KIC
& &
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10000 H H H H H i HE H H H H
SOt SOOI BSOS MO LI N (Ti=125°C

--------------------- | e S | |l = 320 A

T133-320, 31-1Mon-201%

................................................................................................................................................

1000

WHTerpansHsid 3apag obpaTHore BoccTaHoBNeHMA - Qrr-l, Mridn

100
1 10 100
CropocTe cnaga Toka - difdt, Afmkc

Puc. 3 — 3aBMCMMOCTb MaKCMMaJIbHOIO MHTErpasibHOIo 3apsfa 06paTHOro BOCCTaHOBJIEHUA Q.- OT
CKOpPOCTM cnaga Toka dir/dt B oTKpbITOM COCTOSIHMM

10000 :
[Ty =125°C
Inw = 320 A

me e brommeeeoaees brommeees feeees {- T

T133-320, 31Von-2019

1000 f f NSRS

Sapay cbpatHore BeccTaHeBNeHMA - Qrr, Mrin

100
1 10 100

CwopoCTe Cnaga Toka - difdt, Afmic

Puc. 4 — 3aBUCMMOCTb MAaKCUMaAJIbHOIO 3apsifia 06paTHOro BOCCTAaHOBJIEHUSA Q. OT CKOpPOCTHU cnaga
Toka dir/dt (no FOCT 24461, xopaa 25%) B OTKPbITOM COCTOSAHUMN




1000 r
| Ty=125°C
ItTm = 320 A

T133-320, 31-Mon-201%

100

OBpaTHLIA TOK BOCCTAHOBNEHMA - Irr, A

10

1 10 100
CKOpOCTE cNaga Toka - difdt, AfmKc

Puc. 5 — 3aBMCMMOCTb MaKCMMaJIbHOIr0 06paTHOr0 TOKa BOCCTaHOBJIeHUA I OT CKOpoCcTM cnaga
ToKa dir/dt B OTKpPbITOM COCTOSIHUMN

100 T h
qTy=125°C |2
HImm= 3204 |5
’ S
A
-~
o |
= &
iy H
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s 10
L
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i
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I
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M
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E .
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[ H
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1 | | | | | o | | | | | | o
1 10 100

CropocTe cnaga Toka - difdt, Afmkc

Puc. 6 - 3aBUCMMOCTb MAaKCUMaJIbHOIO BpeMeHU 06paTHOro BOCCTaHOBJ1eHMs t.. OT CKOpPOCTU cnaga
Toka diz/dt (no NOCT 24461, xopaa 25%) B OTKPbITOM COCTOSSHUU




2500

2000

T133-320, 01-Aer-2019

1500

1000

500

\ © - yron NpoBOAMMOCTY TOKa CUHYCOMAANbHOM (hOpMbl
T T T T

CpeaHas paccemBaeMasi MOLLHOCTb B OTKPbITOM COCTOSIHM — Pray), BT

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

Puc. 7 - 3aBUCMMOCTb NOTEPb MOLLHOCTU Pray OT CpeAHero Toka B OTKPbITOM COCTOSIHUM Iray
CUHycomaanbHOWU (POpMbl NPU pa3NnUYHbIX yraax nposogumoctu (=50 Ny, AByXCTOpOHHEEe oxJiaXaeHne)

2500

2000

T133-320, 01-Asr-2019

1500

1000

500

CpeaHsia paccenBaemMasi MOLLHOCTb B OTKPbITOM COCTOSIHUM — Prav), BT

) 1 © - yron NpoBOAMMOCTY TOKa MPSIMOYroJSibHON (hOpMbl
T T T T T T

0 100 200 300 400 500 600 700 800 900 1000 1100 1200
CpeaiHuiA TOK B OTKPBITOM COCTOSIHUM — Ir(av), A

Puc. 8 — 3aBucMMOCTb NoTepb MOLHOCTU Pray OT CpefiHero Toka B OTKPbITOM COCTOSIHUM Itay
NpAMOYrosibHOoW bopMbl NPy pasUUHbIX yraax nposogumoctu (f=50 Ny, ABYXCTOpPOHHEE oXxJia)kaeHue)
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800

700

600

T133-320, 01-Asr-2019

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 — 3aBMCUMOCTb CPEAHEro TOKa B OTKPbITOM COCTOSIHUM Iray OT TEMMEpaTypbl kopnyca Tc ans
CHMHYycouAaanbHo (hopMbl TOKA NpU pasniMuHbIX yriax nposogumoctu (f=50 Ny, AByXCTOPOHHee

oxsiaxpeHue)
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T T T T T
25 35 45 55 65 75 85 95 105 115 125

Temnepatypa kopryca — T, °C

Puc. 10 - 3aBMCMMOCTb CpeAHero Toka B OTKPbITOM COCTOSIHUM I1ay OT TEeMNepaTypbl kopnyca Tc ans
NPAMOYronbHOi (hopMbl TOKa NP pasnnyHbIX yriax nposognmoctu (f=50 Ny, AoByxcTopoHHee
oxJsiaXAeHue)
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T133-320, 31-W0n-2019
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100

10

AnutenbHoCTb uMnynbca — tp, MC

Puc. 11 — 3aBMCUMOCTb MaKCUMaJIbHOW aMMJIMTYAbl YAAPHOIr0 TOKa B OTKPbITOM COCTOSIHUM Irsm M

3awmTHoro cgakropa I’t ot AnUTENbHOCTM MMNYNbCa t,

W ‘WSLT — MIMHBOLD0D WOLIGAN.LO 8 MOL YiaHdelig
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