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BBIBOJ AHOJIA

TOYKA H3MEPEHHS TEMTIEPATYPEI

Kopiyca

- KOHTPOJIbHBIC TOYKH U3MCPCHUS NMITYJIbCHOI'O HAIIPSAXKCHUA B OTKPBITOM COCTOSHUM,

L. .= 1,6 MM - ITMHA TIyTH 711 TOKA YTEUYKU MEXIY BHIBOJOM aHOJIa U BBEIBOJOM YITPABJISIIOLIETO

3JIEKTPO/Ia, PACCTOSHUE MO BO3JLYXY MEXKIY dTUMH BBIBOJAAMMU.

Macca tupucTopa He O6ojiee 6 T.

TensioBble mapaMeTpbl

OGomaueHuel HanmMeHoBaHwe, Tvn TupncTopa YCIoBUA YCTaHOBJIEHUA
napamMer pa eayH1LIA U3MepeHus T112-10 T112-16 HOPM Ha NapaMeT pbl
MakcMManbHO AONYCTMMAA Temrneparypa
T. 125
jm nepexoga, °C
MWHUMaIbHO AONYCTMMas Temnepartypa MUHyc 50
jmin nepexoda, °C MUHyc 60 gna YXJ12.1
MakcumanbHO AonycTumas Temneparypa
e XpaHeHus, °C 50 (60 gna T3 n OM2.1)
MWHUMaIbHO AOMYCTMMas Temneparypa MUHYyC 50
stg min XpaHeHus, °C MuHyc 60 gna YXJ12.1
TennoBoe CONPOTUBJIEHME NEPEXOa— o
thie kopnyc, °C BT, He Bonee 1,8 1,5 [MOCTOAHHBIN TOK
TennoBoe CONpoOTUBJIEHNE KOPMYC— 0.2
theh oxnagTens, °C BT, He bonee ) ECTec(T)BeHHoe oxngx](,]u,?—
Hue. OxnaguTens .
TennoBoe CONPOTUBIIEHME NePexoa- 76 75 MOCTOAHHbIN TOK
thia cpepa (c oxnaautenem),°C BT, He bonee ’ ’
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Hap AMETPLI 3aKPLITOI0 COCTOAHUSA

Oﬁtlal-la-lel-IMJ HanmeHoBaHue, = YanoBusa ycraHOBJ/IEHUA
napaMerpa eAMHMLA n3MepeHun T112-10 | T112-16 HOPM Ha NapaMeT pbl
U, n MoBTOpstoweecs UMNYIbCHOE HanpsXeHne T,=125°C,t=10mc, £f=50TL
U B 3aKPbITOM COCTOSHMW W NOBTOpsAIOLIEECs
RRM MMMYNbCHOe obpaTHOoe HarnpsxeHue, B,
LNs Knacca:
1 100
2 200
4 400
5 500
6 600
8 800
9 900
10 1000
11 1100
12 1200
U HenoBTopstoLleecs UMNY/IbCHOE Harnpsxe- T, = 125 °C,
UDSM’ HMe B 3aKPbITOM COCTOSHUM N HEMOBTO- MMMY/IbC OAMHOYHBIN, t. = 10 MC
RSM pstoLLeecs MMNY/IbCHOe obpaTHoe HanpsXxe-
Hue, B, ansa knacca:
1 110
2 220
4 450
5 560
6 670
8 890
9 1000
10 1100
11 1200
12 1300
U MocTossHHOe Hanps)KeHWe B 3aKpbITOM COC—
D, TOSAHMU U MOCTOAHHOE 0bpaTHOe HanpsKe— 0,6U iy (Upgu) T=285°C
UR Hue, B
U Pabouee MMNynbCHOE HaMpAXXeHMe B 3aKpbl— .
DWM, TOM COCTOSHUM U paboyee UMMY/IbCHOe 0,8U eyt (U ) T=85°C
Unwm obpaTHoe HanpseHue, B
K pUTUyeckas CKOPOCTb HapacTaHUs Hanps- T,.=125°C,U;= 0,67U .,
(dU,/dt)_, | eHWs B 3aKpbITOM COCTOAHNM, B /MKC, t =200 mc
2 50
4 200
6 500
7 1000
| - MOBTOPAIOWMICA UMMYALCHBIN OBPATHBIN 1,5 T,=25°C,U,= Uy U= Upy
RRM TOK W MOBTOPAOLWMIACA UMMYNbCHbIN TOK B
3aKpbITOM COCTOAHUU, MA, He bonee 2.5 3,0 T =125°C,U.=U Uu=uU
’ ’ Jjm >~D DRM’ R RRM
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IlapameTpbl OTKPBHITOrO COCTOSIHUA

Twvin TUpUCT
O603HaHEeHHnE HaumeHoBaHue, o YcnoBus yCcraHoBJieHUs
napamer HULIA U3MepeHns HOpPM Ha NapaMeT pbl
o~ = SAnHmLA T112-10| T112-16 ~ =
I, MakcuManbHO AOMYCTUMbIA CpeaHUIA 10 16 T - 85°C. t=10mc, f=50Ty
(AV) TOK B OTKPbITOM COCTOSIHUM, A c i
JencTByloWwmir TOK B OTKPbITOM COC— _ N
| BN ToAHMA, A 15 25 T, =85°C
0,15 0,25 | Tim 825 °C, U, =0, 3
I Y[ApHbI TOK B OTKPbITOM COCTOSIHUM, t; Mc, anynbc OAMHO4HbIN
TSM KA — o =
016 | 027 25 °C, Uy =0, 5
=10 MC, MNY/bC OANHOYHBIN
MMnynbcHoe Hanps)KeHne B OTKPbITOM _ o _
UTM cocTosHuu, B, He Bonee 1,85 1,65 TJ_ 25°C, I,= 3,14 IT(AV)
Moporoesoe HanpsXeHue B OTKPbITOM _ .
Usiro cocTosHuu, B 1,20 =125°C
r, JnHaMmnyeckoe conpoTmBeHNE B 0,021 0,009 | T = 125¢°C
OTKPbITOM CcOCTOSAHUM, OM m
I, Tok yaoepaHus, MA, He bornee 70 T,= 25°C, U,=12B
I Tok BKtoveHus, MA, He bonee 100 T = 25°C, U,= 12B, I,= 3, .t, = 50 MC
J
CpeaHUl TOK B OTKPbITOM COCTOSHUN, T = 40 °C, ecTeCTBEHHOE OXIaXKAEHNe,
I 6 8 @
T(AV) A ( C TUNOBbLIM OXaauTeNeM) oxnaamntens O111
ITapamMeTpbl nMepexkJIOYeHUSs
O603HaueHne HaumeHoBaHue, Wl B YcnoBusa yCTaHOBJIEHUA
napaMertpa eAviHMLIA n3MepeHun T112-10 | T112-16 HOPM Ha NapaMeT pbl
di/dt K puTnyeckas CKopoCTb HapacTaHus 160 T, = 125°C, U,= 0, 67UDRM, f=15Tu,
(di,/d0) ;e | roxa e OTKPbITOM COCTOAHUM, A MKC 1= 215 Iig = 3lgp tg= 50 MK
tgt B pems Bk/IlOYEHMs, MKC, He bonee 10 T —125°C, UD: 100 B, 1, - IT(AV)’
tgd B pemMsa 3a4ep)Kn,MKC, He bornee 2 I = 3lgp tg= 50 MKC
3apsa BocCTaHoB/IeHMA, MKK 7,
Q.. 6 30
He bonee T, =125°C, I, T(AV), t.= 250 MKC,
¢ B pemsi 06paTHOro BOCCTaHOBJIEHM, 4 (di J/dt),= 5 A/MKC =100 B
rr MKC, He bornee
tq B peMs BblK/lOYE€HUS MO OCHOBHOWM Tim 125 °C, IT Liavy Up= 0,67U
uenun, MKC, He bonee, gnsa rpynnmsbi: = 100 B, t,= 200 Mkc,
2 250 du/dt =50 B/MKc
3 160
4 100
5 63
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-------------- TUPUCTOPbI ILITBIPEBOH KOHCTPYKIIUM -« -« -+«

ITapameTpsbl ynpasieHust

O603HaMeHne HaumeHoBaHue, Tun Tupucropa YCnoBus ycraHoBJIeHUA
napaMerpa eaMHMLA usMepeHunst T112-10 T112-16 HOpPM Ha NapaMeT pbl
40 T, =25°C, U,=12B
OTnupalowmn NOCTOAHHbIA TOK yrnpaB— _ . _
IGT NeHns, MA, He Gonee 120 TJ. = MUHyc 50°C, U = 12 B
140
2,5
OTnupatoLlee NOCTOAHHOE HAMNpsXXeHne
UGT 3,5
4,0 Tj = MuHyc 60 °C
U HeoTnupatowee nocToAsHHOe Hanpsxe- 0.3 T, =125°C, U= 0,67U,,,,
GD Hue ynpaeneHus, B, He MeHee ’ du,/dt = 5 B /Mkc
i ‘ ‘ i |
A T112-10 A T112-16
30 4 45
1 Ll %/
10 // 15 // //
0 7 0 _,/ _/
1 1.2 1.4 1.6 1.8 U,,B 1.t 12 13 14 15 16 U.B

Pucynok 1 - TIIpegensHas BogbTaMIepHast XapakTEPUCTHKA B OTKPBITOM COCTOSIHMH TIPH Temrieparype tepexoma 25 °C (1)

¥ MaKCHMaJIbHOM Temnepatype nepexona T, (2)1,=3,141

L, \ \
h T112-1
A i
\ 0= 1801’ 120° 90° 60° 30
8 X<
6 \
f S\
4 <
’I lF(AV) \
i
0,16 |180%m
0 \
80
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9 100 110 120 T eC

PucyHok 2 - 3aBHCHMOCTB JTOITyCTHMOTO CPEIHETO TOKA B OTKPBITOM COCTOSTHAH |
JUTSL TOKOB CUHY CoManbHol hopmel wactoroii =50 I’

T(AV)

\ \
T112-16

T(AV),
AT
\ 0 = 180° 120° 90° 60° 30°31
12 \
\\
9
6 N
’l lF(AV)
i,
0516 |130%m.
0 |
80 90

100 110 120 T ,C

Havy OT TeMIepatypsl xopryca T,



T T \ \
'wa, \ "[112-1‘0 Ijg““’ T112-16
\ ITocTostHHBINA TOK 20 \ 4 4
12 ‘ \ [TocTostHHBIN TOK
\ 0 = 180°120° 90° 60° 3031 \K 0 = 180° 120° 90° 60° 3031
N S —
o N\
10 N
SN
4 :- IF(AV) 5 :- / IF(AV) =
7 .k
0,10 |d 80, 0,16 <18003J1. \
0 : 0 ‘
80 90 100 110 120 TC,"C 80 90 100 110 120 Tc’OC

PucyHok 3 - 3aBHCHMOCTB JOIyCTHMOTO CPEIHErO TOKA B OTKPBITOM COCTOSTHUH |
JUISl TOKOB TIPSIMOYTONBEHOM hopmbl wactoTol f= 50 I'l 1 MOCTOSIHHOTO TOKa

Havy OT TemIeparypsi koprmyca T,

| |
T T112-10 Ier T112-16
N |
8 | N\
% 6= 180° 120° 90° 60° 30° 9 N 0= 180° 120° 90° 60° 30°
6 \&\ \

N =

N 3

N 0
120 T,,*C 20

N
120 T eC

Pl/lcyHOK 4 - 3aBUCHMOCTD JOIMYCTUMOTO CPEAHET0 TOKAa B OTKPBITOM COCTOAHWUU IT(AV) OT TEMIIEPATypPhbI Opr)KaIOIIleﬁ

cpenpl T, Npu eCTeCTBEHHOM OXJIaXIEHHH Ha THTIOBOM OXJIaIUTeNe TPH Pa3INYHbIX yIIaX MPOBOIMMOCTH [ TOKOB
cuHyconmanbHo# hopmer yactoToi f=50 I'g

80 100

80 100

T112-10

L,
A

[TocTostHHBIN TOK

! ! !
0 = 180° 120° 90° 60° 30°n

0

N

20

Pl/lcyHOK 5 - 3aBucumocts J0IyCTUMOTO CPEAHET0 TOKA B OTKPBITOM COCTOAHUU I

60 80 100

120T, ,°C

L,
A

\
T112-16
\

[TocTostHHBIN TOK

N

0 = 180° 120° 90° 60°,30°n

I\

3 1 -
.
0,16 418003&
L \
20 40 60 80 100 120 Ta ,»’C

T(AV)

0T TeMIIepaTypbl OKpyxKaroleit

cpenbt T 1ipu eCTECTBEHHOM OXJIAXKIEHMU HA TUTIOBOM OXJIA/IUTENIE TIPH PA3IMYHBIX YIJIaX HPOBOAMMOCTH JUIs TOKOB
npsAMOyronbHOH (hopmbl yactoroii f= 50 "1 1 mocTostHHOTO TOKA
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THPHCTOPbI LITBIPEBOH KOHCTPYKIIUH

P ‘ PT(AV) ‘
Br T112-10 Bt T112-16
, / 20— IF(AV)

0|6 [180%m

/.
Y 4

WA S/
/
4 [
10 /
5 | / 0 =30° 60° 90° 120° 180°a
Y 0 =30° 60° 90° 120° 180" > Z
= 2J1
0 0
0 2 4 6 8 L,,A 0 4 8 12 I, A

PucyHok 6 - 3aBucuMocTh cpeHeii paccenBaeMoi MOIIIHOCTH B OTKPBITOM COCTOSIHUU P

OTKPBITOM COCTOSIHUM | cHHyconmansHoN GopMmer gacToToit f=50 I'n

T(AV)

T(AV)

OT CpE€AHEro Toka B

P \ \ P \
Br T112-10 /// fring T112-16 Y
‘1 A/ r "/
15— _:_%__F_(AV) / V4 ! / Loy //
B 20— A i
0,16 | J80%n / 0,1 6 [ 1801 //
L/ / / / A
10 7 15 /
[TocTostHHBIN TOK // TlocTostHHBIN TOK
10
5
4 5
0 =300 60° 90° 120° 180°n
0 ‘ ‘ ‘ 0 ‘ ‘ ‘
0 2 4 6 8 IT(AV), A 0 4 8 12 IT(AV), A

PucyHoxk 7 - 3aBucuMocTs cpemHei paccenBaeMON MOIHOCTH B OTKPBITOM COCTOSIHUH P

OTKPBITOM COCTOsIHUU | psIMOYTOJIbHOM (opMbl yacToToi f= 50 I'll 1 MOCTOSIHHOTO TOKa

T(AV)

T(AV)

OT CpPE€AHETO TOKa B

T T
ITSM\ T112-10 Lisw T112-16
A A N,
\‘\\\\ \\\\\ 1
260 \\ 1 2 440
240 \\\ 400 \\(
220 N N \\%
\Q\ 360 ™
I\ N
200 O AN N
\\ 320 NN
180 . NN
\\ N NN
160 N 280 W
N \\
™~
140 240
1 2 3 4 56 t,mMmc 1 2 3 4 56 t, mMc

PucyHok 8 - 3aBucuMocThb 10MyCTHMOM aMILTUTY/IBI YIAPHOTO TOKA B OTKPBITOM COCTOSIHUM L\ OT IIMTENIBHOCTH
. o .
UMITYIIbCa TOKA t, TIPH UCXOHOM TeMIEpaType CTPYKTY bl Tj 25 °C (1) n MakCUMaITBHOH TeMIIeparype ij 2)
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I2t, ! I2t, [ /]
Ale T112-10 / Ale T112-16 /

. 1 |2 ) // ’ // 300 L2 // //

Y A

\/></ 250 %

. % %
/ P 200 y a4

60 /, //

_ 50—~

40 //

1 2 34 56 t,mc 1001 2 34 56 t,MC

PucyHok 9 - 3aBrucumocTs 3aMTHOTO MOKasaTens It oT IMMTeNbHOCTH HMITYIbCa TOKA t, IPU MCXOIHO# TeMmeparype
CTpyKTYphI T, = 25 °C (1) n makcumansHo# Temnepatrype T. (2)

jm

]'I'(OV) DU ]_r T 1T T 11
T112-10 (OV) _
oL Y T112-16
el HI.\
100 1 150 \
BRHAN : \ :
2
80 _“_‘ \ \\< 4 1 20 |_"_\ \\ 3
H 4
60 H \5 90
\ <> \__‘_\\ I'|I.\\ \~< ><,< ,‘_-\
40 o k) 60 N ST
™~ ~,::\§\ 3,14 1‘1‘ AV) \\> ‘ N 3,1 4[T(AV
NN -::\i\
20 - 30 =
0 0
102 10" 10° 10 102 103 t,c 102 107 10° 10’ 10% 10°t,c
Pucynok 10 - 3aBucuMOoCTE JOyCTHMOM aMILIATYIbI TOKA TIEPETPY3KH B OTKPBITOM COCTOSTHHA IT(OV) CHHYCOUJANb-

Ho# (opmbl wacToTo# f= 50 'l OT AIUTENBHOCTH TIEPErpy3KH t Ipu Temneparype okpysxaromeii cpeapt T, =40 °C n ipu
OTHONICHHH TOKa, MPEAUIECTBYIONIETO HEPEerpysKe, I, kK 10mycTuMoMy cpeHemMy TOKy ¢ oxjianuteneM L . paBHOMy
k=171, k=0(1);0,5(2);0,75(3); 1,0 (4).

T(AV)?

V4 TTIT T T 7 T T T 7117
thic, T112-10 /"' thic, T112-16 L]
Zthja, Zthj“‘ﬂ /’
°C/Bt / °C/Bt /
6 / 6 /
/ /
2|
b /
4 7 4 /
/| I
b ! ,/
B // ) P Py
2
// /‘
V
// //
0 0
10! 10° 10! 10? 103 t,c 10! 10° 10! 10? 10 t,c

Pucynoxk 11 - 3aBrcuMOCTB TETUTOBOTO COTIPOTHBIIEHHS TIepexo - Kopryc Z . (1) u nepexon- cpena Z . (2) oT BpeMeHH t

npu ecrecTBeHHOM oxaxaennu T =40 °C Ha TUTIOBOM OXJIa/IUTENE .

thjc thja
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FGM, onmycTuMasi
B JINTEeILHOCTD Homy
Hosnmus HMITYJIbCHAs

HMIYJbca TOKA

Ha CKBaKHOCTD MOIHOCTD

yupaBJie HUS
pHUCYyHKe A ylupaBJie HHs,
G’ P Bt

GFM’

,/
N
/\ 1 1 ITocT.TOK 0,6

12 3 2 2 10 1,2

3 10 2 5.6
4 - o01acTh HErapaHTUPOBAHHOTO OTIIMPAHUS IIPU
~

T. = munyc 60 °C

0
0 0.2 0.4 0.6 0.8 L1 A

FGM,

Pucynoxk 12 - TTpenenbHbie XapaKTEPUCTHKH LCIH YIIPABJICHUS

t, 0. tp0.e /

1.2
. \\ 0.95

1 \\ 0.9
0.9 N /

\ 0.85 /

——]

0.7 0.8
60 80 100 120 140 160 U , B 0 02 04 06 T 08

Pucynox 14 - 3aBucuMoCTb BpeMEHH BBIKIFOUYCHHS

t, (0.€.) OT aMILIHTY IBI MPEAMICCTBYIOMICTO TOKA B
OTKpLITOM cocrostmu ./ 1 (0.€.) Ipu T =125°C;
U, =100 B: (di/dt),= 5 A/MI(C du_/dt= 50’ B/MKC

P UD =0,67U,,,

tp 0-e \ tq, o0.e
0.9 ]

1.05 \\ ) P /
1 N /
0.95 \ //

0.8

Pucynoxk 13 - 3aBucuMocTs BPEMEHH BBIKIFOUCHUS
t (0.e) or oOpatHoro Hanpsbkenus U, Tpu MaKCI/IMaJ'IL-
HOIA TeMIepaType Iepexona T] 125°C. 1= Ly
(di/dt),= 5 A/mxc; dU_/dt = 50 B/MKC . 0 67U

N
\ 0.6 /
0.9 \\ 0.5/
0.85 0.4
0 4 8 12 16(di/dt)P A/MKC 0 0.2 0.4 0.6 (dU/dt) 50.€.

Pucynok 16 - 3aBUCHMOCTS BPEMCHH BBIKITFOUCHHS
t, (0.¢.) OT CKOPOCTH HAPACTAHNS HATPSDKCHUS B 3a1<-
pLITOM cocrostmu dUp/dt mpu T, =125 °C: L =1 .2
.U, = 100 B:(di/dD), = 5 Aacc

Pucynox 15 - 3aBucumMocTs BpeMEHH BBIKIFOUCHHS

t(1 (0.€.) OT CKOPOCTH CIIaga TOKA B OTKpBITOM COCTOSIHUH
(di/dt), mpu T =125°C. 1. =1 =100 B;
dU /dt =50 Bhtke; U = 0.67 U(AV) U,=0.67U
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40

S/
/

0 5 10 15 (di/dt),, A/mre

PucyHnok 17 - 3aBucumocTb 3apsiia BOCCTAaHOB JIEHUs

Q_, ot ckopocTy cnaza Toka (di/dt), B OTKpBITOM CoOC-
TOSIHMM NIpU Temmepatype nepexona T, =125°C,

T(AV).

rr,
MKC

3.5

2.5

0 5 10 15 (di/dt),, A/mke
Pucynok 18 - 3aucumocts BpeMeHH 00paTHOTO
BOCCTaHOBJIEHHUA t 0T ckopocTH cnaja Toka (di/dt), B
OTKPBITOM COCTOSIHHH IPH TeMIIepaType nepexosa
T,=125°C, Uy, = 100B; [,=1

T(AV).

Nc.'r.,

IMHUKJI

Uy, = 100B; 1, =1

9000
N

N\

6000 \\\\

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

AT,*C

PucyHnoxk 19 - 3aBrucruMocTs MaKCHMAIIBHO JOITYCTUMOTO YKCIa HUKIOB NC.T. OT mepemnaja TeMIeparypbl Iepexona AT,

TP IMKJINYECKOI TOKOBOM Harpy3ke.
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