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Time-frequency analysis of laser-generated ultrasonic wave
iIn coating-substrate systems

XU Bai-qiangl’2 , SHEN Zhong—hua1 , NI Xiao-wul, GUAN Jian-fei' ,LU Jian!
(1. Department of Applied Physics ,Nanjing University of Science & Techpology., Nanjing 210094 ,China; 2. Faculty of Science ,

Jiangsu University , Zhenjiang 212013 ,China)

Abstract: Laser induced ultraonic waves in coating-substfate” systems are broadband and dispersive , and multiple
propagation modes overlap in time domain. By using time-freguency analysis based on the Wigner-Ville distribution ,the characters
of modes and energy distribution are obtained after analyzing+laser ultrasound signals in the coating-substrate system ,which are

obtained by means of the finite element method. Furthermore , time-frequency method provides a direct measurement velocity

dispersion by delay estimation whose advantage i5'that it only needs a single measured signal .
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Fig.1 Schematic diagram for laser irradiating coating-substrate system
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Fig.2 Surface normalized vertical displacement at 3. 5mm source-re-
ceiver distance
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Fig.3 Time-frequency contour image of SPVW
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Fig.4 Smoothed pseudo-Wigner-Ville distribution image for simulated wave-
form in nickel/ aluminum syste
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Fig.5 Smoothed PWV distribution of transient ultrasound signal : rela-
tionship of energy density ,time and frequenct
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Fig.6 Conparison of the group velocities
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