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Fig.1 Dimensionless temperature distribution

at that time ¢ =1.0
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Fig.3 Dimensionless displacement distribution

at that time ¢ =1.0
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Fig.4 Dimensionless displacement distribution

at that time ¢ =2.0
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Fig.5 Dimensionless radial stress dstribution

at that time ¢ =1.0
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Fig.8 Dimensionless hoop stress distribution
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Study on Temperature Dependent Material Properties under
Fractional Order Thermoelastic Theory

Ma Yongbin,Li Qi
(School of Science ,Lanzhou University of Technology ,Lanzhou 730050 ,China)

Abstract Based on the fractional generalized thermoelastic theory proposed by Youssef, the author will
study on the material properties’ dynamic response of infinite boundary roughly heat shock including ball
cavity along with temperature changes. Then, the author will take the Laplace transformation and numerical
inverse transformation technology to solve the problem and get the model’s dimensionless temperature,
displacement and stress variation trend.As shown in the distribution diagram, the thermal wave propaga-
tion distance will be decreased when material property parameters change with temperature, meanwhile,
the dimensionless temperature,displacement and stress are significantly affected.
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