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Influence of Stress on Thermal Diffusivity by
Laser Photothermal Technique

Wang Pei-ji, Zhang Zhong, Fan Su-hua
(School of Science, Ji’nan University, Ji’nan, Shangdong 250022, China)

Abstract A method of measuring thermal diffusivity by laser photothermal parallel detection technique is introduced
when materials possess stress. According to amplitude of photothermal signal, thermal diffusivity can be determined

by nonlinear fitting. The results show that diffusivity become small under stress existing. The software of collecting
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data and the double-difference circuit are designed, and the measurement accuracy is raised.
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Fig.1 Schematic of laser photothermal parallel

detection system
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Fig. 2 Schematic of loading sample
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Table 1 Experimental results of thermal diffusivity at some points for loading sample
Detection place/mm 0 1.0 5.0 7.5 10.0 13.2 16.5 19.2 20.0
Parallel detection/ X 10™*/cm?® /s 8. 83 7.32 3.65 6. 86 5.28 3.52 2.96 2.26 2.18
Fitting errors/Q% 2. 36 1.98 2.78 2.56 2.28 1.67 1.93 2.06 2.89
Perpendicular detection/ X107 */em?/s 8. 81 7.22 3.57 6.72 5.14 3.58 3.11 2.21 2.09
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Fig. 3 Varying curve of photothermal signal amplitude

with moving distance for loading sample
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