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Abstract The mechanical properties of the material directly affects the safety and life of the components, and the
elastic constants of materials is an important index of its mechanical properties. The finite element software Abaqus
is used to simulate the propagation of Rayleigh surface wave and longitudinal wave laser excitation in the
dissemination process of sheet metal sample surface and in vivo. Effect of pulse laser on the sample used is
equivalent to the modified Gauss distribution power source to generate the ultrasonic. The infinite element at the
boundary is set to eliminate the interference signal echo, and receive the ultrasonic signals to calculate the velocity
of Rayleigh surface wave and longitudinal wave. According to the relationship between velocity and elastic
constants, elastic constants is detected. The numerical results are in good agreement with theoretical solution, thus
a very effective numerical method for laser ultrasonic detection of elastic constants of materials to provide.
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Table 1 Basic physical parameters of materials

Material E /Gpa 2 p /(kg/mm’)
Steel 199.5 0.29 7.84
Aluminum 68.5 0.34 2.7
Copper 123 0.35 8.9
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Table 2 Numerical solution of the surface wave and longitudinal wave velocity with the theoretical value

C, /(m/s) C, /(m/s)
Material
Numerical solution Theoretical solution Error /% Numerical solution  Theoretical solution Error /%
Steel 2866 2906 1.37 6048 5941 1.81
Aluminum 2893 2945 1.77 6549 6412 2.14
Copper 2191 2260 3.04 4829 4700 2.75
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Table 3 Elastic constants of materials

E /GPa M
Material
Numerical solution Theoretical solution Error /% Numerical solution Theoretical solution  Error /%
Steel 196.33 195 0.684 0.3067 0.29 5.76
Aluminum 68.04 68.5 0.673 0.3586 0.34 5.46
Copper 120.39 123 2.118 0.3651 0.35 4.32
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