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Propagation and Spall Effect of Shock Wave Induced by Laser in Targets

ZHANG Jian-quan CHEN Rong-hua QIANG Xi-wen LIU Feng
Northwest Institute of Nuclear Technology Xi' an 710024

Abstract By means of 1-D elastic-plastic hydrodynamic model and finite differential method it is studied that formation
sustain and decay of shock wave were induced by powerful pulsed excimer laser in target materials. By using the criterion of
accumulate damage and dynamic fracture the spall thicknesses are given in aluminum and C/Ph respectively. These calculation
results are in agreement with the experimental measurements reported and reasonably explained experimental phenomena.
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Table 1 Parameters of target materials
. ©0 Co Yo . G OR K, E,
aterial r s
Materials Neg/md | /s 0 /GPa v 0 /GPa /GPa A /pals | /MJ/kg Y
Al 2785 5328 2.09 0.3 0.34 1.338 26.2 1.0 2.02 380 12 1.667
C/Ph 1410 3020 1.49 0.05 0.22 1.22 6 1.5 - - 5.2 1.667
1 2 b 1
6 LASNEX O P, =50 GPa 0.308 pm
X 1 2 0.308 r =2.5 ns 6 x
pm 0.3 ns 0% 4 10" W/ cem?
x 10" W/em? 2.85 TPa 2a b
1.4 TPa
150 ps 500 ps
300 ps 6
2 a b
1235 pm 1153
pm 1250 pm 1175 pm
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0.308pm
1
Fig.1 Shock pressure as a function of time in Al
2 a 7 Pm
=65 GPa 0.308 pm
T =2 ns 8 x 10" W/

cm
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Fig.2 Spall thickness as target thickness in Al
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Fig.3 Spall thickness as target thickness in C/Ph
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