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Table 1 Material parameters of silicon in different temperature
Ty K 293 500
E GPa 165.9 163.3
0 kg m? 2330 2325
kW m K 156 80
o J kg K 713 832
a X 10 °K! 2.59 3.614
L h=10
bh=12h=10 pm. 7o = 1 ps
Iy = 1000 ] m?.
ty = 19 = 1 ps a
2 3 a=06h
TO -
293 K.
2 3
a
a a
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VIBRATION OF MICROSCALE BEAM RESONATOR INDUCED
BY LASER PULSE

Fang Daining Sun Yuxin

Department of Engineering Mechanics Tsinghua University Beijing 100084 China

Abstract In ultrashort-pulsed laser heating two effects become important. One is the non-Fourier effect in
heat conduction. The other is the coupling between temperature and strain rate which causes transform of
mechanical energy associated with the stress wave to thermal energy of the material. In this work a general-
ized solution for the coupled thermoelastic vibration of a microscale beam resonator induced by pulsed laser
heating is developed. The solution takes into account the above two effects. The finite sine Fourier transfor-
mation combined with Laplace transformation is used to obtain the lateral vibration of the beam. And the pa-
per analyzes the effect of different laser pulse energy absorptive depth and environment temperature.
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