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Experimental Research on Effect of Surface Quality of Copper
Treated by Laser Shock Peening
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Abstract The surface morphology and deformation depth of the copper targets treated by nanosecond laser shock
peening (LSP) are measured by optical microscope (OM), 3D profile and so on. Non—contact optical profile is used
to measure the surface roughness of the metal targets. The source of micro defects is analyzed emphatically when
absorption layer is aluminum foil tape. Samples with different surface roughnesses are treated by LSP. Experimental
results show that there will form macro dents and micro convex—concave structures on the impacted regions when
black paint is used as the absorption layer. When the absorption layer is aluminum foil tape, besides the macro dents,
there will form large amounts of micro defects on the impacted region. Through analysis and experimental research,
it is confirmed that the formation of micro defects are associated with the air bubbles existed in the glue on the back
of aluminum foil tape. LSP can increase the overall roughness but reduce the maximum height of roughness when
the original roughness is high. When the surface smoothness is high, LSP can increase the overall roughness and the
maximum height of roughness.
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Fig.2 (a) Surface morphology of original sample; (b) surface morphology of shocked region when absorption layer is

black plaint; (c), (d) surface morphology of shocked region when absorption layer is aluminum foil tape
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Fig.3 Surface morphologies of dents on different absorption layers. (a) Black plaint; (b) aluminum foil tape
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Fig.4 Surface morphologies of the shocked region. (a) Before etching; (b) after etching
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Fig.5b Two-dimensional distribution of single micro defect
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Fig.6 (a) Air bubble in adhesive glue; (b) micro defects on the back of Al foil after LSP
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Fig.7 (a) Surface morphology of high temperature resistant silicone rubber; (b) surface morphology of dent after LSP
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Table 1 Roughness value of sample 1# with different energy

Original 4J 6J 9J
R. 305.29 384.93 429.38 420.70
R, 405.27 507.26 554.89 550.02
R, 8.86 5.56 8.25 6.33
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Table 2 Roughness value of sample 2# with different energy

Original 4J 6J 9J
R. 237.19 283.48 364.14 291.33
R, 303.53 355.73 450.40 370.05
R, 3.54 3.60 3.91 4.03

3 SR [A] fE 4 T A HLARE B2 {H

Table 3 Roughness value of sample 3# with different energy

Original 47J 6J 9J
R, 90.85 214.88 170.12 247.47
R, 127.44 270.38 227.70 329.85
R, 2.27 2.64 2.44 2.78
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Fig.8 Roughness curves of different samples before and after LSP. (a) Sample 1#; (a) sample 2#; (¢) sample 3#
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