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Taking account of the temperature-dependence of the thermal physical parameters, the thermoelastic
generated ultrasound and transient temperature fields by pulsed laser in mono-layer and double-layer materials are

numerical simulated by finite element method. In the mono-layer plate, whose thickness is less than the central

wavelength of the generated ultrasound, Lamb wave, mainly with a non-dispersion symmetric mode and a dispersion

anti-symmetric mode, is obtained by numerical simulation. When the sample thickness increases so that the higher
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frequency surface wave is more influenced by the substrate, normal dispersion is observed in Ni/Al system and

modes can propagate in the plate, a skimming surface longitudinal wave and a Rayleigh wave are formed at the
(=]

sample surface. Furthermore, the normal displacement on the surface of two kinds of two-layer system, one is Ni/

Al systems and the other is Al/Cu system, is calculated. Because the high frequency surface acoustic wave due to
Key words

less penetration depth is more influenced by the properties of the surface layer during propagating and the low
anomalous dispersion is observed in Al/Cu system, respectively.
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Table 1 Thermophysical properties of aluminum, Ni, copper used in the calculation

Ab civit Density Specific heat Thermal conductivity | Thermal expansion Lameé constant

or

O (kg e m ) /T ekg oKD | /(Wem Tt « K1) |coefficient/ (107K )| 2 /(10 Pa) | /(107 Pa)
5.2X1072+ 249.45—0.085 X T

Al 3X107° —0.22X T+2769 | 780.27 4 0.4877 X T | (300 K< T <730 K) 2.31 5.81 2.61

(T—300) 198.47—0.0142 X T
Ni 0. 26 — 0.4 X T+9020 0.49 X T+ 296.4 25.3—0.09XT 1. 26 12.51 7.71
Cu —0.48 X T+9073 0.15 X T+ 340 42740.09 X T 1. 68 7.66 4.55

the thermal conductivity of aluminum, which is special explained in the table.

Note: All listed parameters in table are in the temperature range 300 K<< T<C T,,, and T, is the melting point of the material, except for
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