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Design and Development of Intelligent Testing System of
Solid Material’ s Thermal Physical Properties

CHEN Qinghua CHENG Gang PANG Li DONG Changshuai WANG Kaisong
(School of Mechanical Engineering, Anhui University of Science and Technology, Huainan 232001)

Abstract In order to realize the accuracy of the thermal property of thin sheet materials. Based on the basic
principle of parallel hot wire technique, temperature measuring points are arranged at direction of thickness of the
specimen instead of the original direction which is arranged parallel to hotline, and consider the impact of heat pene-
tration effect. The directly measured coefficient of thermal conductivity and thermal diffusivity using numerical method
combined with computer programming material. The intelligent test system about thermal properties is developed. The
objects of the thermal property test experiment are glass, asbestos, diatomite refractory brick, and so on. The results
agree well with national standard test method for test values and literature values. Considering the impact of heat pene-
tration effect, it can also accurately achieve thermo-physical properties of thin solid plate by controlling the effective
testing time, need not melt sample, through which the application range of the hot wire method is effectively expand-
ed.

Key words Solid material, Thermal physical properties, Intelligent testing system, Thermal penetration effect,
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Tab.1 Calculating results of thermal conductivity and

thermal diffusivity

mfE T ) R /1077 A AAy,
6ok TN wlest /W (mK) /%
24 0.6 0316 1.414 3.6 0.711 —
30 0.9 0360 1.163 3.5 0.718  0.48
36 1.3 0.419 0.903 3.7 0.749  2.11
2 1.6 0437 0.839 3.6 0.737 0.8l
48 1.9 0452 0.774 3.3 0.662  5.67
60 2.5 0462 0.712 2.9 0.574 -
72 3.1 0.484 0.643 2.6 0.523 -
96 4.2 0.483 0.643 2.0 0.389 -
120 5.4 - - - - -
144 6.4 - - - - -
192 8.7 - - - - -
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Tab.2 Repeatable accuracy analysis of testing results
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3 0.7280  0.206 3.7 1.844
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Tab.3 Measurement results of thermal-physical
parameters various samples with standards

hot-wired method and tacheometer instrument
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ik A kg 882 0.211 3.400
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Tab.4 Comprehensive analysis of experimental results of four materials
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Tt 6.320 1.035 1.012 2.22 1.051 1.55
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