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Fig. 2 Voltage-time (a) and pressure-time () evolution when the laser irradiates a 1.91 mm Al target
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Table 1 Propagation velocity of the laser-induced shock wave in Al

thickness d /mm L. /ns t, /ns v /10°ms ™"
0.77 241 240 242 241 6. 39
1.25 392 396 398 395 6.33
1.91 594 598 596 6. 41
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Table 2 Peak pressure Pua of the laser-induced shock wave reflected in Al targets of different thicknesses

thickness number of | propagation v /] standard average
/mm reflections | distance/mm energy P /10° Pa Puw /10° Pa
1 0.77 0.44 0.44 0. 44
0.77 2 2.31 8.1 8.4 0. 37 0. 36 0.37
' 3 3.85 ' ' 0.23 0.23 0.23
4 5.39 0.18 0.18 0.18
1 1.25 0. 38 0. 39 0.42 0. 40
2 3.75 0. 32 0. 33 0.33 0.33
1.25 8.5 8.6 8.8
3 6. 25 0. 21 0.19 0.19 0.20
4 8.75 0.16 0.13 0.12 0.14
1 1.91 0. 36 0.35 0.35 0.35
1.91 2 5.73 7.6 8.6 8.4 0.23 0.23 0.23 0.23
3 9.55 0.12 012 0.12 0.12
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Study of the Properties of the Shock Wave Induced by High-power Laser

-1 I 1 ‘ 1 spe 2
Hong Xin°®  Wang Shengho™ Guo Dahao® Wu Hongxing  Yu Jilin
('Institute of High-power Laser Technology, *Department of Mechanics and Mechanical Engineering.,

University of Science and Technology of China, H efei 230026)

Abstract  Using a new piezoelectricity gauge of insulation film and combined-high—
polymer of a short rise time and wide linear response range, together with a PIN
optoelectric tube and PHILIPS PM 3320A oscilloscope, the real4ime measurement of
pressure of the laser-induced shock wave is realized. Based on this technology. the
propagation velocity and attenuation coefficient of the laser-induced shock wave in
aluminum are obtained. The average propagation velocity of the laser-induced shock wave
in aluminum is 6. 38 X 10° m/s. The attenuation of peak pressure of the laser-induced
shock wave in Al is an exponential function: P(x) = 0.48exp(- 0. 14x).

Key words laser-induced shock wave, PVDF piezoelectricity gauge, propagation

velocity. attenuation coefficient



