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T0YKa I3MEPEHIIS
TEMIEPATYPEI KOPITyCa
1'1'11, m2 - KOHTPOJIbHBIC TOYKH U3MEPCHUA UMITYJIbCHOI'O HAIIPS?)KCHUSA B OTKPBITOM COCTOSIHUU,

L .. =2,9MM - 1mMHA OyTH JUIS TOKA YTE€YKU MEKIY BHIBOJOM aHOJA U BBIBOJIOM YIPaBJIAIOILIETO
AIIEKTPOJIA, PACCTOSHUE IO BO3AYXY MEXTY STUMH BBIBOJAMH.
Macca tupucropa: He 6onee 23 r (Bapmanrt 1), He Oonee 27 r (BapmanT II).
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THPHCTOPBI LIThIPEBOH KOHCTPYKI[UH

TeruioBbie mapaMeTpbl

Oﬁtﬂ-laleHMJ HauMeHoBaHue, Tun TupucTopa YC10BMS! YCTaHOB/IEHUS
napamerpa St H S T132-16 T132-25 T132-32 HOPM Ha NapamMeT po!
MakcumanbHO gonycTumas Temnepa-
T, 125
jm Typa nepexoa, °C
MuHUMaNbHO AOMNyCTMMas Temnepa- MuHyc 50
jmin Typa nepexoga, °C MuHyc 60 gna YXJ12.1
t MakcmanbHO p.o‘l:lycmman Temnepa- 50 (60 s T3 1 OM2.1)
stg Typa XpaHeHus, °C
MakcumanbHO gonycTumas Temnepa-
stgmin Typa XpaHeHus, °C MuHyc 60 gna YXJ12.1
R TennoBoe COMpPOTUBIIEHNE NEPEXOS— 1,0 0,8 0.6 MoCTOSHHBII TOK
thje kopnyc, °C BT, He bonee
Rthch Ien"OBO;COTg%MBngHg:)e (la«;pnyc— 0,2 EcTecTEeHHO® OXTaXIEHHE.
XNapmTenD, T H n Oxnagurens OP231.
R . TennoBoe conpoTuB/EHME Nepexoa- 4,00 3,80 2,92 IlocTogHHEIHA TOK
thja cpepa (c oxnaauTenem), °C BT, He 6onee
HapaMeprl 3aKPbITOI0 COCTOAHHUSA
oy HanmMeHoBaHwe, Twn TupucTopa YCIoBMA YCTaHOBJIEHUS
HULIA BMepeHns HOPM Ha NapaMeT pbl
sApHita T132-16 T132-25 T132-32 PaMETPL
[MoBTOpAtOLWEeCs MMNYIbCHOE HanpsXXeHune T,= 125°C , t, =10 mc,
UDRM, B 3aKPbITOM COCTOSAHMW W MOBTOpPAIOLLEECs f=50Tu
Uprm UMMybCHoe 0bpa THOoe HanpsxeHue, B,
Ang Knacca:
13 1300
14 1400
16 1600
18 1800
20 2000
HenosTopstoLweeca MMNYyIbCHOe Hanpaxe- ij: 125°C, t, =10 mc,
UDSM, HWe B 3aKPbITOM COCTOSHMW WU HEMOBTOAD—- MUMMY/bC OANHOYHbBIN
Ugrsm Leecs MMMyIbCHOe obpaTHOe HanpsKeHue,
B, ana knacca:
13 1400
14 1500
16 1700
18 1900
20 2200
U [MocTossHHOE Hanps)KeHWe B 3aKPbITOM COC—
g TOSIHWUW W MOCTOSHHOE 0BpaTHOe Hampsxe- 0,6U v (Ugew) T=85°C
R Hue, B
Pabouee MMNyNbCHOE HaNpsAXXeHMe B 3aK- Cere
UDWM~ PLITOM COCTOSHUM W pabodyee UMMY/IbCHOe 0,8U ey (U ) T=85°C
RWM obpaTHoe HanpsxeHue, B
K puTnyeckas CKOpPOCTb HapacTaHUA Hanpsa-—
(dU,/dt), .| xeHns B 3aKpbITOM COCTOAHMN,B /MKC, T,=125°C,t, = 200 mc,
He MeHee, N1 rpynmbl: U, = 0,67U,,
2 50
4 200
6 500
7 1000
IDRM' MoBTOPAIOLWMIACA UMMNY/bCHBIA OBPATHbIN 4 T~ 25°C, Up= U, ..U, = Up,
RRM TOK 1 MOBTOPAIOLLMIACS UMMNYNIbCHbBINA TOK
B 3aKPbITOM COCTOSHMU, MA,He Bonee 9 8 T,=125°C, U, = Uy, .Uy = Uy
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HapaMeTpLI OTKPLITOI0 COCTOSIHUSA

Twun TMpUCTopa
0O603HaMEeHNE HaumMmeHoBaHue, YcnoBusa ycraHOBJIEH A
napaMerpa eHMLA 3MepeHus T132-16| T132-25| T132-32 HOPM Ha NapaMer pbl
I, MakcrMMasibHO AONYCTUMbIN CpeaHuni 16 25 32 T = 859C. t= 10 Mc, f =50
(AV) TOK B OTKPbITOM COCTOSIHUK, A c i
L JencTeyolwmn ToK B OTKPbITOM COC- 25 39 50 T = 85°C
TOAHUN, A c
022 | 033 | 040 | w7127 Us- 0. 5
YpapHbI TOK B OTKPLITOM COCTOSHUM, t; = 10 MC,MMNYyNbC OAMHOYHBIN
ITSM KA
T 25 °C, U, =0,
0,24 0,36 0,44
t =10 mc, VIMI'Iyan OANHOYHBIN
MmMmnynbCHoe Hanps)XeHne B OTKPbITOM Coc _
Urm COCTOsHMU, B, He Bonee 2,20 1,95 T;= 25°C, 1= 3,141, ,
U lMoporoBoe Hanps)XeHne B OTKPbITOM 1,40 1,30 T =1250C
T(TO) cocTosiHMK, B jm
v JHaMmnuyeckoe CONpoTUBNIEHME B 0.0160 0.0110 00065 | T = 125°C
T OTKPbITOM COCTOAHMN, OM jm
IH Tok yaepxaHus, MA, He bonee 90 Tj: 25°C, U,=12B
| Tok BKoUeHUA, MA, He bonee 150 T 25°C, U, = 12 B,
L = 3.t =50 mc
- EctrecTteeHHODE OXTAEIEHHE,
I CpeaHnn TOK B OTKPbITOM COCTOSIHUN, 1 13 17 T = 40 °C.
T(AV) A ( C TMNOBbLIM OXAANTENEM) 2
oxtaguTens OP231
ITapameTpbl nepexII0OYEHHUSA
Twvn TMpMucTopa
Napamerp HaunmeHoBaHue, YcnoBus ycraHoOBJIeHUA
€AMHMLIA USMEPEHNA T132-16| T132-25 T132-32 HOPM Ha napamer pbl
(di/dt) . K puTnuyeckas ckopocTb HapacTaHus 160 ij,: 125 °C, liD =0,67UDRM, =15Twu,
T et | TOKA B OTKPbITOM COCTOAHUM, A /MKC 1= 21 05l = 3lgp o= 50 MK
o Bpems BKkAO4eHMA, MKC, He Bonee 20 ~1254C, Uy~ 100 B, 1, I,
=3, 50 MKC
te Bpemsa 3aepxKu, MKC, He bonee 3 o lo ™
Q. 3apaa BOCCTaHOBNEeHUA, MKK 11, 80
He bonee T,=125°C, I,= L. t,= 250 MKC,
(d1 /dt),= 5 A/MKC U= 100B
t, Bpemsa obpaTHOro BOCCTaHOB/IEHUS, 6
MKC, He bornee
t, Bpems BbIK/OYEHUS MO OCHOBHOM
Lenu, MKC, He Bonee, ans rpynnbi: T,=125°C, L,=1,,,, U,= 067U,
2 250 U= 100 B, t,= 200 mKc,
3 160 du/dt = 50 B MKkc
4 100
5 63
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IMapameTpsl ynpaBiaeHust

TUHPHCTOPBI LITbIPEBOH KOHCTPYKIJUH -+ -+ -+« -+ -

Twvin TMpUCT
OGoaHaueHueI HaunMmeHoBaHue, . YcnoBus ycraHOBJIEHUA
napamerpa eavHULA U3MepeHus T132-16| T132-25| T132-32 HOPM Ha NMapamerpbl
100 T,=25°C,U,=12B
OTnupaloWwymin NOCTOAHHbIN TOK YNnpaB-— )
I, NeHua, MA, He Gonee 300 T, = MuHyc 50 °C, U, = 12 B
350 T, = MuHyc 60 °C, U, = 12 B
3,0 T, =25°C
OTnupatoLlee NOCTOAHHOE HanpsXeHne R
Uer ynpasnieHvs, B, He bonee 4,5 T, = MuHyc 50 °C
4,8 Tj = MuHyc 60 °C
U HeoTnupatoliee NocTosHHOE Hanpsxe- 03 T, =125°C, U,= 067U,
GD Hue ynpasneHus, B, He meHee ’ duy/dt = 5 B Mkc
i T132-16 i T132-25 i T132-32 /
A // A VAR //
45 / / 90
1 2
|2 \/ / 60 T // \//
30 / P / 60 /
/ / /
15 // 20 // 7 30 / 7
Vo . 4 /

T T 1 ‘ ‘ I
T(AV), T132_16 T(AV), T132_25 T(AV), T132'32
A N AT N A |
- | | 0 = 180° 120° 90° 60° 30°
0 = 180°120° 90° 60° 30° 20 \ \
\% \\@ 120° 90° 60° 30° \\@
\ N
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0 |
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1.2 14 16

1.8 2 Uu,B 12 14 16 18 2 U,,B 01.2

14 16 18 U,B

PucyHok 1 - IpenenbHast BoibTaMIlepHast XapaKTEPUCTHKA B OTKPBITOM COCTOSIHMH TIPpU TeMIieparype nepexona 25 °C (1)

1 MaKCUMaJIbH

o Temneparype nepexona T, @) 1,=3,141

T(AV)

1
0
30 90 100 110 120 T,°C 80

PucyHok 2 - 3aBHCHMOCTB JOILyCTHMOTO CPEAHETO TOKA B OTKPBITOM COCTOSHHH |

0
110 120 T ,)C 80

T(AV)

TOKOB CHHYCOMIabHOM (popMbI wacToTol =50 '

90 100 110 TeC

OT Temriepatypsl Kopryca T, s

00O« nemenm — llpeobpazosamensvy -



L, T132-16 L, ‘ ‘ ‘
, - N T132-25 v, T132-32
A A ‘ A |

I \ |
20 TTOCTOSIHHBIH TOK [TOCTOSIHHBIN TOK N [MoCTOSHHBIH TOK
[ [ \/ | ‘ N | w
— 180° 120° 90° 60° 30° 24 0 = 180° 120° 90° 60° 30° - N6 =, 1801200 90° 60° 30°
; N \W
10 \ N 20
r \\ r r
5 I / lT(AV) \ 8- 1 I n 10 J' IT(AV)*
— 1 A - - — 1K Z, - 7 / T
1 / 1
00 [ 180 \ 00 [_180%n 0,

0 0 0
80 90 100 110 120 T, C 80 90 100 110 120 T,C 30

)
Y/
)y &

2N

el

0 100 110 T °C

PucyHok 3 - 3aBUCUMOCTB JOITyCTUMOTO CPENHErO TOKA B OTKPBITOM COCTOSHUH |
TOKOB NPSIMOYTOJIbHOH (popMbl yacToToit f = 50 I'll n mocTossHHOTO TOKa

T(av) OT TeMIepatypet kopryca T s

IT(AV), ‘ _‘ IT(AV), ‘ l IT ‘
' & T132-16 " \ T132-25 I\ T132-32
s b~ 1500 1200 o0 60030 12 \\k 0 = 150° 120° 90° 60° 30 § 6 = 180° 1‘200 90° 60° 30%n
- o o 90° 60° 3()° = N ° 90°60° 30°n
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\ \ N \
6 ] \\ 10 ™~
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5 \ 0] 0 [180%. \
0 —>> : \ 0 : . \ 0 ~ ‘ B \
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PucyHok 4 - 3aBrcnmocTs 10MyCTMOrO CPEIHETO TOKa B OTKPBITOM COCTOSHHM L\ OT TeMIepaTypbl OKpyskaromlei
cpenpl T, Ipy eCTECTBEHHOM OXJIaXI€HMH Ha TUTIOBOM OXJIa[IUTeEJIE MPH PasIMIHBIX YIIaX MPOBOAMMOCTH ISl TOKOB
CHUHYycOoHJabHOM Gopmbl gacToToi f=50 "1

T T T T T T
ITXv» T132-16 Lo, T132-25 Lo, T132-32
| A \ | | A \ | |
. \ \ TTocTOSHHBIN TOK 15N \\ /]‘[OCTO;;HHH]‘;I TOK 20 \\\ ITocToSHHBIH TOK
N \<e = 180° 120° 90° 60° 30°x \ 6 = 180° 120° 90° 60° 30° k%e — 180° 120° 90° 60° 30°1]
\\& is \\\\
g \ N 10 \\ \
N IR
4— F \ S5 r ™S r
| / IT(AV) _J_/_E(AV) 5 7_:_/11_‘(1“)
-4 57 +
) 0,
0,10 | 1800, \ 0,16 [ 180%m N 0,10 | 1805 N

0 0
020 40 60 80 100 T ,oC 20 40 60 80 100 T, C 20 40 60 80 100 T, C
a a a

PucyHok 5 - 3aBrcHMOCTB AOMYCTHMOTO CPEIHETO TOKA B OTKPBITOM COCTOSTHHH L} sy, OT T€MIepaTyphl OKpYKatoleH
cpentbl T iy eCTECTBEHHOM OXJIXK/IEHUU HA TUIIOBOM OXJIa/IUTEIIE TIPU PA3JINYHBIX YIJIaX IPOBOAUMOCTH JIsl TOKOB
npsMoyrosbHON (hopmbl yactoroid f=50 I'l 1 mOCTOsTHHOTO TOKA
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PucyHok 6 - 3aBucumocTh cpelHell paccenBaeMoii MOIIHOCTH B OTKPBITOM COCTOSIHUHU P
OTKPBITOM COCTOsIHUU | CHHYCOHMJaNBHOM (opMmbl yactoToit =50 I'n

T(AV) OT CpE€AHETro TOKa B

T(AV)
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0 1
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Pucynok 7 - 3aBucumocth cpejiHel pacceHBaeMOi MOIIHOCTH B OTKPBITOM COCTOSIHUH P, OT Cpennero toka B
OTKPBITOM COCTOSIHUU IT( Avy IPAMOYTONIBHOM ¢opmel yactoroid f= 50 I'l 1 TOCTOSIHHOTO TOKA
1 \ \ I \ \ 1 \ \
TSM, T132-16 TSM‘\ T132-25 TSM’\\ T132-32
A \ A \ A \
350\ L 2 550 \‘\<1 5 675 S : ;
\Q>< 500 NN & 600 \
300 N ‘\ 450 \< \\ ?<
\ N \ N 525 \\
NS 400 NN
N AN N
250 N NL TN NN
NN 450 N
N 350 N
N N N
200 300 375
1 2 3 45 6¢t,mMc 1 2 3 4 56 t,mc 1 2 3 4 5 6t,Mc
PucyHok 8 - 3aBucuMOCTb JOITYCTHMO# aMILTUTY/IBI yIaPHOTO TOKA B OTKPBITOM COCTOSIHUM L\ OT JTNTENBHOCTH
UMITyJIbCa TOKA t, TIPH HCXOHOM TeMIepaType CTPYKTYPbl Tj =25 °C (1) m MaKCHMaIIEHOW TeMIeparype T, 2)
------------------------------------- OOO((:):]({_‘[C)III?Z —_ H/)e()6/)a3()6’(/1/72(f.7b»' .



ffc T132-16 // :fc T132-25 / ffc T132-32 /
- 1|2 / // |2 /L /| / 4
, // / 500 v /’ 600 L2 vamy
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> el 400 \’ N > >//
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PucyHok 9 - 3aBucumocTs 3amuTHOTO Mokasarens I’t OT IMMTENLHOCTH MMITYJIbCa TOKa t, P MCXOIHOH TeMmeparype
crpykrypst T, = 25 °C (1) n MakcnmanbHo# Temmeparype T, (2)

FTTI T 7T AL T T T
Liov, T132-16 Lo T132-25 Lrow. 1 T132-32
A A —‘ A
1 200 i B
\ 1 1 225 \ 0
120
2
N : LN
90 \\\ /3 L‘L. \\\< 3 150 L‘LN\ \ 3
N N
THL NS u > 4 LN \<><_ 4
A @l 100 RN L N <
60 TR e N X T 3 NI T A
\74-»—‘:::: \74\::\\\::\J 75 I~ :::\\\ N
50 = RESL
30 m
0 0 0
102 10" 10° 10" 10> 10° t,c 102 107 10° 10" 10> 10’ t,¢ 102 100 10° 10" 10* 10° t,c
Pucynok 10 - 3aBucuMoCTb TOMYCTHMOM aMILTATY/IBI TOKA TIEPETPY3KH B OTKPBITOM COCTOSTHUA I V) CHUHYCOUJATbHON

¢opmer vactoroit f= 50 I'l OT AIMTENBHOCTH NEPErPY3KH t TPH TeMIIEpaType okpykaromted cpensl T, =40 °C n mpu oTHO
LICHUH TOKA, MPE/IIIECTBYIOLIEro Neperpyske, I k 0mycTnMoMy cpestHeMy TOKY ¢ THIIOBBIM oxyia aureneM I, . paBHOMY
k=1/L, ; k=0(1);0,5(2);0,75(3); 1,0 (4).

T(AV)?

Zy, T132-16 Z,. T132-25 Ly, T132-32
thja, Zthja, /___.. Zthja,
°C/Br ) / °C/Bt / °C/Bt AT
/]
3 / 3 / /
/
/ 2 / 2 2 2
2 , 2 / /
// 1 // 1 // 1
|
f’——/ ,a—/ d 1 /___/'/
1 // 1 p //
A L
o % L
0 0 0
100 100 100 100 10°  t,e 100 10° 100 102 100 t,c 102100 100 100 102 te

PucyHnok 11 - 3aBrcHMOCTB TEIIOBOTO COMPOTHBIIEHUS TTEPEXOJ - KOPITYC Z,
IIPU €CTECTBEHHOM OXJIAXKIEHUHI Ta =40°C Ha TUIIOBOM OXJIQAUTEIE.

hie (1) mmepexon- cpena Zia (2) ot BpemeHm t
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8 _ IMo3umust HMIIYJIbCa TOKa
/ T CKBaKHOCTD N MOII[HOCTh
puey ¢ ylpaBlie HU S,
, Mc
1A AN ¢ P BT
\ \/ 1 1 ITocT.TOK 1,2
A\ [ 2] 3
4V \ 2 2 10 2.4
4 \2<\ 3 10 2 10
2 \\\\ 4 - 061acTh HErapaHTUPOBAHHOTO OTIUPAHUS IIPU
— T. = wmuuyc 60 °C
0
005 1 15 2 25 A
PucyHnoxk 12 - TIpenenbHble XapaKTEPUCTUKH LETH YIPABJICHUS
tq, o.e t,o.e /

1.2
\
. \ 0.95

1 ‘\ 0.9
0.9 N /

\ 0.85 /

——]

0.7 0.8
60 80 100 120 140 160 [ . B 0 0.2 0.4 0.6
RrR?

0.8

ITM/IT (avy?0-€-

0.85

t,o.e \
1.05
0.95 \

Pucynok 13 - 3aBuCHMOCTS BPEMCHH BBIKTIOUCHIS
t, (0.c.) or 0OpatHOro HampsvKCHMA U, P MAKCH-
MabHOI TeMnepaType nepexoaa T =125°C;

=1 (di/dt), = 5 A/mxc; dU /dt = 50 B/vxc;

T(AV ) >

UD =0.67U,,,,

W EEAN

N

N

12 (di/dt), A/mke

Pucynoxk 15 - 3aBucuMOoCTs BPEMCHH BBIKJTFOUCHHS
t (0.€.) OT CKOPOCTH CIAa TOKA B OTKPBITOM COCTO-
AHUI (di/dt), mpu T, =125°C. L =L, :U,=100B;

ST TT(AV) °

du,/dt =350 B/ U =067U,,

0 4 8

Pucynok 14 - 3aBucuMOCTS BPEMCHH BBIKTIOUCHIS
t (0.€.) OT aMIUTUTYIbI MPEAMECTBYOIIETO TOKA B
OTKpLITOM cocrosanu [ /1 Teavy (0-€.) TIpH T. =125°C,;
U, = 100 B; (di/dt), = 5 A/ic - dU_/dt = 50 Bc;

U, =067U,,,

t,o.e

o >
o
A/
o/

/

0 0.2 0.4 0.6

0.5
(dU/dt)_, ,0.e.

PucyHnok 16 - 3aBucuMOCTb BPEMCHH BBIKIFOUCHUS
t (0.€.) OT CKOPOCTH HAPACTAHUS HATIPSKCHUS B 3a1<—
pI:lTOM cocrosanu dU_/dt mpu T =125 CI =1,
U,=0,67U U, = "100 B: (d1/dt)f— 5 A/MEc

DRM’
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75

60

45

0 4 8 12 (di/dt), A/mxe
Pucynok 17 - 3aBucumocTsb 3apsiza BOCCTaHOBIIe-
Husg Q_ OT ckopocTH cnaja Toka (di/dt), B oTkpbITOM
COCTOSIHUM IIPU TEMIIepaType nepexona ij: 125°C,
U, =100B; 1 =1

T(AV).

t
rT,
MKC

AN

\

0 4 8 12 (di/dt),, A/mke

Pucynok 18 - 3aucumocts BpeMeHH 00paTHOTO
BOCCTAaHOBIIEHHA t_OT CKOpOCTH ciajia Toka (di/dt), B
OTKPBITOM COCTOSIHHH IIPH TEMIIePAType Iepexoaa
T,=125°C, Uy, = 100B; I, =1

T(AV).

NC.T.,

UK

9000 \\

6000 \\\\\\\\

3000 \\\\\\\\
0
20 40 60 80

ATJ.,"C

PucyHnok 19 - 3aBucuMocTs MaKCHMAaIbHO AOILYCTHMOTO YHCIa HMKIOB NC.T. OT Ieperaia TeMIepaTyphl iepexona AT,

TIPY IMKJINYECKOI TOKOBOM Harpys3ke.
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