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Fig. 3 Distribution of damage at spallation time
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Fig. 2 Distribution of temperature at spallation time
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Fig. 4 Velocity of free-surface varying with time
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P10 586 4 02 2L 20 Y TR BE 43 A7 1R

Fig. 10 Image of temperature distribution at spallation time

11 SR 4 M0 2 2L 220 i fh 1a 107 3 43 A AR

Fig. 11  Image of axial stress distribution at spallation time

12 a a2 2 E R

Fig. 12 Image of material spallation



28

I
o
N

i 1 B19 %

g

5 & R B

M5 SR AT LU R A B RE A AL 18 ol T R OR 28 4 R R B D 0 42— E Y R, —
YA " AER TR ARG T OSSR A TR RN A R g R R R . A RE 4R OB TE
HEHRL R T 7 A Y B 7 TR K RE G AR by M ik 30 T2 2R 0 B2 JBE R A 2 = 2 1 I 1) DA B 4% A4 st 220 F) A %
ORI — B TR A B TR A AL

B E B R 9 R BRI R T B A

References:

[1] Anderholm N C. SC-TM-69-735,1969.

[2] FoxJ A,Barr D N. Laser-Induced Shock Effects in Plexiglass and 6061-T6 Aluminum [J]. Appl Phys Lett, 1973,
22:594.

[3] Tang Z P.Li X Z,Zhou G Q.et al. The Experimental Study of Metal Spallation Induced by Laser [J]. Sciense Bul-
letin,1992,37:2100. (in Chinese)
MO 2R FDE R S OGS R &R 2 R St gy ()], B4R . 1992,37.:2100.

[4] Eliezer S,Gilath I. Laser-Induced Spall in Metals: Experiment and Simulation [J]. ] Appl Phys,1990,67(2):15.

[5] Rothman S D,Evans A M, Eagleton R T,et al. Material Properties Experiments Using the Awe High Power La-
sers Helen [J]. Int J Impact Eng,1999,23:803—810.

[6] Sartori C,Oltra R,Dubief P. A Pulsed Laser Technique for an Evaluation of the Spall Resistance of Sputtered Ox-
ide Films:Diagnostic by Interferometric Probing [J]. Surface and Coatings Technology,1998,106:251—261.

[7] Zhou M,Zhang Y K,Cai L,et al. Optical Interferometry Diagnostics in Laser-Induced Spallation on Film-Substrate
Systems [J]. Surface and Coatings Technology,2003,165:146—153.

[8] Youtsos A G,Kiriakopoulos M, Timke Th. Experimental and Theoretical/Numerical Investigations of Thin Films
Bonding Strength[]J]. Theoretical and Applied Fracture Mechanics,1999,31:47 —59.

[9] Guo Y. The Experimental and Theoretical Study on the Dynamic Properties of Al-Li Alloy [D]. Hefei: USTC,
2003. (in Chinese)
¥ Y. mES S B SIS TR S MBS ST (D] A b E R R R R KA, 2003.

[10] Phipps C R. Impulse Coupling to Targets in Vacuum by KrF,HF,and CO, Single-Pulse Lasers [J].] Appl Phys,

1988,64(3) :15.

One-Dimensional and Two-Dimensional Computation of
Metal Spallation Induced by Laser

TAN Fu-Li"*,LI Yong-Chi' ,GUO Yang'.CAOQO Jie-Dong'

(1. Department of Mechanics and Mechanism Engineering ,USTC ,Hefei 230027 ,China;
2. Institute o f Fluid Physics ,CAEP ,Mianyang 621900,China)

Abstract: A thermo-visco-plastic constitutive relation for the metal, which can cover plastic hardening
(softening) behaviors, thermo-softening behaviors and damage-softening behaviors, is adopted in the
numerical computation for analyzing the metal spallation induced by laser. Computations are carried
out in one-dimensional and two-dimensional cases,respectively. Attenuation of shock wave pressure is
calculated,as well. The calculated spallation thickness is in good agreement with the experimental
observations.
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