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Effects of Long Pulse-Width Stray Light on Shock Wave
Induced by Laser
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(School of Mechanical Engineering , Jiangsu University, Zhenjiang, Jiangsu 212013, China)

Guan Haibing Ye Yunxia Zhang Yongkang

Abstract The effects of the microsecond pulse-width stray light on the shock wave induced by the nanosecond pulse-
width of master laser are studied. By adjusting the half-wave voltage loaded on the Q-crystal, the energy of the stray
light can be changed. Meanwhile, the shock wave induced by the master laser would be measured by polyvinylidene
fluoride (PVDF) under the condition of the unchanged pump power. The result indicates that with the increase of the
energy of the stray light, the energy of the master laser decreases and the pulse width of it increases, so the power
density of the master laser and the peak pressure induced by the master laser would decrease; in addition, when the
whole laser energy is 6.5 J and the energy of the stray light is 2280 m]J, the aluminium foil is ablated thoroughly.
According to the experimental result. the formula of the peak pressure induced by the laser has been revised, which
can be applicable to the computation of the peak pressure induced by the master laser under the condition of the stray
light.
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Table 1 Chemical composition of 7050 aluminum

alloy (mass fraction, %)

Si Fe Cu Mn Mg Zn
0.12 0.15 2.0~2.6 0.1 1.9~2.6 5.7~6.7
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Fig. 1 Sketch of the measurement of the shock wave

induced by the laser
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Fig. 2 Signal of the pressure wave
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Fig. 3 Sketch of the (a) signal A and (b) B
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Fig. 4 Effect of the energy of the long pulse-width stray

light on the master pulse-width in experiment
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Fig. 5 Effect of the energy of the long pulse-width stray

light on the amplitude of the pressure voltage
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Fig. 6 Fitting cruve between the master pulse width and

the energy of the long pulse-width stray light
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Fig. 7 Sketch of aluminum foil ablated by the laser
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