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A2y vhatE2 Gauge o] %

The Study on the Temperature characteristics of the Contact-Type
Thin Film Temperature Gauge

S4¢) By AT
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Width of thin film elements(cm)
¢ Thickness of thin film elements(cm)
: Heat conductivity of circumference of
leading wire (W/em°C)
7 i Electric current (mA)
K, : Heat conductivity of leading wire
(W/em*C)
! : Length of the elements(cm)
n : R/R,
P : Electrical power (W)
P, ¢ Circumference of the leading wire

A, * Section of the leading wire (cm?)
b
d
h

ppm : Parts per million

g¢ : Heat flux (W/cm?)

R, : Resistance of temperature gauge (Q)

Ry : Resistance in the adaptor (Q)

Rr : Resistance in the 7°C(Q)

R, : Resistance in the 0°C()

R, : Resistance in the 7:°C(Q)

R: : Resistance in the 72°C (Q)

r : Resistance of lead line ({2)

7w : Radius of a leading wire (cm)
: Section of the elements(cm?)

Sa * Self-generation of heat (mv/°C)

S JFel B T d F oMt AH F g
G. Han,

M. H. Lee, J. 8. Park, J.T. Jun

T, : Temperature of leading wire
AT : Infinitesimal variation of temperature
: The coefficient of linear expansion

= S

: Average value of the coefficient of
linear expansion

4V : Infinitesimal variation of voltage

a : Resistance temperature coefficient
(ppm/°C)

a’ : Attenuated « in the adaptor

a, : Strain sensitivity in the measuring
instrument

¢ : Specific resistance (¢ {2 cm)

¢ ! The rate of the coefficient of linear
expansion

£ : Error of generation of heat
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Table 1 Dimension & Mechanical properties
of testing materials

[Horizontal | Vertical . Linear
Item dimension | dimension Thickness expension
coefficient
(cm) (cm) (em) | (X107%°C)
Al 3 5 0.3 25
Stainiess
steel 3 5 0.3 16.2
Ceramic 3 5 0.3 7.5
Glass-
Epoxy 3 5 0.3 31

Tablie 2 Physical properties of resistance
element of temperature gauge

Linear expansion| Thermal Specific
Item coefficient conductivity resistance
(x107¢/°C) (W/em-C) (#Q-cm)
Cu 16.6 3.98 1.72
Ni 13 0.899 7.24
Pt 9 0.73 10.6

Gauge 2] Atzlelth, ARlelX Gaugeol A4
2 25 24 AFHEAey Cu-Gauges #
24 g g



Photo 3 Experimental apparatus of strain
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Table 3 Dimension and initial resistance of

gauge
Horizontal {Vertical | Thickness |Initial
Item [dimension (dimension resistance
(mm) (mm) (pm) [€9))
Cu-Gange 7 9.5 35 4
Ni-Gauge 7 9.5 35 8
Pt -Gauge 7 9.5 35 106

Table 4 Specification of experimental

apparatus
Number Item Speaification
1 Pen Recorder Type 3056 (YOKOGA-
WA). Japan

2 |6 Dial Variable Res-|Type 2703
istance Instrument

3 |Const. Temp. Oven |Yamato DN 63. Japan

4 Strain Meter Tokyo Sokki
Kenkyujo. IS-1B. Japan

5 Multitester 3478 A. Japan

6 Switch Box Tokyo Sokki
Kenkyujo. SW-12D.
Japan

3.3 Ay

HA 2} LETNA S gauged] A &S}
= =x37) 9138k Al. Stainless steel. Ce—
ramic, Glass-Epoxy el MEE 7IE 3em,
A= Scm, F7 0.3mme] 7|2 @
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Table 5 Values of resistance tempareture coefficient a

a _ Heat Treatment| @ of Gauge | Reduction % of | Standard Temp.
Material Temp. Coefficient| Coefficient of
Gauge (H. T) (ppm/°C) (% Gauge
Al before H. T. 30083 30
after H.T. 3390.3 21
Stainless before H. T. 3264.8 24.1
Cu | Steel | after H.T. 3391.7 21 4,300 ppm/C
, before H. T. 3245.5 24.5 e bpm
Ceramic
] | after H.T. 3254.0 24.3
Glass- | before H.T. 3207.2 25.4
Epoxy | after H.T. 3393.6 21.1
Al before H. T. 5418.6 19.7
after H. T. 5699.6 15.6
Stainless | before H. T. 5352.3 20.7
Ni Steel | after H.T. 5446.9 19.3 6750 ppm,/C
Coramic before H. T. 5387.5 20.2
after H.T. 5457.5 19.2
Glass~- before H. T. 5361.7 20.6
Epoxy | after H. T. 5601.4 17
Al . before H. T. 2384.0 39.2
| | after H. T. 2546.7 35
| Stainless | before H. T. 23187 40.8
- " Steel ' after H. T. 2360.6 39.8 3,920 ppm/C
| Coramic | Pefore H-T. 2157.3 45 HHETPp
; after H. T. 2163.5 44.8
| . Glass- before H.T. | 23283 40.6
: | Epoxy | after H.T. © 24331 37.9
9o A% 1 99 AuRTt Lo wgt AF o UxkAQl Cu, Ni, Pt 249 Haex
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