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Experimental Study on the Effects of Overlay Properties on
Laser-induced Shock Waves
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Abstract In this paper the effects of thickness and flexibility of confining medium on laser shock strengthening and laser
shock forming have been successfully investigated with different experimental method and the relationship between the
rigidity of confining medium and laser-induced shock wave was demonstrated. The experimental results revealed that an
appropriate overlay thickness can not only use laser energy effectively but also provide optimal peak pressure of shock
waves. It was also apparent from the experimental results that an appropriate overlay rigidity can increase peak pressure of laser-
induced shock wave more effectively than flexible overlay and attain the better effects of laser shock processing LSP .

Key words confining medium rigidity laser-induced shock wave

16 R. Fabbro 2
5~8
1
1.1
2001-08-16 2001-12-11
BJ98011 50275068
1964—

E-mail zhoujz@ujs. edu.cn



1042
Nd: Glass 1.06 pm
FWHM 20 ns 30)
1.2
1 2024-T62 50 mm
x40 mm x 0.8 mm
1
2 LD31 40 mm
x30 mmx 4.5 mm 800
Ra0. 85 Hv66.1
- P | el
s
IAf
W / :
4
——— -
~oERS 5
k 6

1 2 3 4 5 6
Fig.1 Experimental set-up for deformation measurement
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Fig.2 Overlay thickness versus surface deformation
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Fig.3 Cross-section profile of specimen after laser
shocking 2024-T62
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Table 1 Measuring results of deformation and hardness using different overlay

Overlay material

Laser power density/GW c¢m”~ 2

Surface deformation/pm

Ave. hardness in shock area/Hv

0.40 6 68
LTV silicone rubbe
silicone ru er 042 7 68.5
) 0.45 2.5 75.2
PMMA film 0.40 27.5 73.8
0.45 105 98
K9 glass 0.48 98.5 89.3
LTV silicone rubber 0.41 18 79
+ K9 glass 0.36 17.5 78.5
K9
2.3 1
1.6~2.0 mm
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