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Study of Measurement Method of Thermal Conductivity for Thin Plate
Materials and Propose of New Method
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Abstract

The objects of this study are improvement and estimation of thin plate quality (thickness D, is
about 0.1 = D, =1.0[mm]) that has electric insulating property and more greater thermal conductivity
than proper plastics, In this report we have been tried numerical calculation about temperature field

having thin and narrow film heater.

The two dimensional temperature field is used for consideration as first approximation. The solu-
tion of simultaneous heat conduction equations under initial and boundary conditions is obtained by
numerical simulation based on finite difference method. The author have been obtained calibration
curves between temperature rising ratio and thermal conductivity of various materials.
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Fig.1 Analytical model of measurement method
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Table 1 Properties of various materials

material AW/ @K)] |cl/(keK) | o ke/m’]
polystyrene(1) 0.033] 1800.0 36.0
polystyrene(2) 0.042| 2800.0 15.9
perlite 0.050 750.0 150.0
vinyl chrolide 0.15 720.0 1420.0
silicone rubber 0.20 1600.0 970.0
polyethylene 0.42 2100.0 950.0
concrete 1.00 1630.0 2280.0
furnace brick 2.10 1300.0 2220.0
silicone brick 3.00 1000.01  3660.0
granite 4.3 1100.0{  2650.0
alumina brick 5.00 840.01 3470.0
carbon brick 10.0 1900.0 1580.0
titanium 16.0 528.0 4520.0
stainless steel 20.7 549.0 7740.0

Table 2 Various parameters for calculation

hysical quantities |munerical values
Ay [W/(mK)] 5.0, 237.0

A W/ (mK)] 0.042, 0.13, 10.0
D, [mm] 0.01~1.0

ay, [(W/m] 18.61, 37.23
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Fig.3 Finite difference mesh near heat source
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