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Scattering of thermal waves by subsurface defects of arbitrary
shape buried in a semi-infinite slab

MA Xiao-Bo', TAN He-Ping", HU Chao’
(1. School of Mechanical Engineering, Tongji University, Shanghai 200092, China;
2. School of Energy Science and Engineering, Harbin Institute of Technology, Harbin 150001, China;
3. School of Aerospace Engineering and applied Mechanics, Tongji University, Shanghai 200092, China)

Abstract: Based on non-Fourier equations of heat conduction, using the complex function and conformal mapping tech-
nique, multiple scattering of thermal waves by subsurface defects of arbitrary shape in the semi-infinite slab was investiga-
ted. A general solution of thermal wave scattering was given. The thermal waves are excited at surfaces of solid materials by
modulated ultra-short laser pulse with a adiabatic boundary condition for defects. The effects of geometrical and physical pa-
rameters on the temperature distribution are analyzed. Meanwhile, the numerical results of temperature variation were dem-
onstrated. The analytic method and numerical results can be used for analysis of heat conduction, thermal wave imaging,
physical inverse problem and evaluation of internal defects in materials.

Key words: non-Fourier heat conduction ; subsurface defect of arbitrary shape; scattering of thermal waves and temperature
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Fig.1 Laser pulse heating on specimen
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Fig.2 Temperature at Surfaces of Slabs
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Fig.3 Temperature at Surfaces of Slabs
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Fig.4 Temperature at Surfaces of Slabs Fig.7 Maximum temperature versus wave number
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Fig.5 Temperature at Surfaces of Slabs
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