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Abstract The newest research status of using laser shock processing (LSP) technology to quantitatively control the
surface residual stress is elaborated, and the major problems in laser shock studies are specially discussed. It is
pointed out that the laser interaction with materials, surface residual stress, and multi-scale characterization in
microstructure changes are the research hot spots in the field of LSP technology. Based on these, the prospect for
the application of LSP technology in the quantitative control of surface residual stress as well as in heavy marine
equipment manufacturing is conducted.
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Fig. 1 Schematic diagram of laser shock testing device ™™ Fig. 2 Image of laser shock wave in magnesium alloy'™”
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Fig. 3 Schematic diagram of dynamic strain detection"'” . (a) Overall diagram; (b) local diagram of

PVDF sensor arrangement
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Fig. 4 Dynamic strain of laser-shock-loaded material with constrained layers at laser power density of 12.7 GW/cm? o
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Fig. 5 Dynamic strain of laser-shock-loaded material without constrained layers at laser power density of 12.7 GW/cmziwi
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Fig. 6 Dynamic strain of laser-shock-loaded material at laser power density of 3.2 GW/cm?® "
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Fig. 7 Partial enlargement of dynamic strain on 7050 aluminum alloy surface® at different laser power densities.
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Fig. 8 Residual principal stress distributions of 2024 aluminum alloy induced by different laser power densities™* .

(a) Maximum principal stress; (b) minimum principal stress; (c¢) directional angle
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Fig. 9 Residual principal stress distributions of 7050 aluminum alloy induced by different laser power densities™" .

(a) Maximum principal stress; (b) minimum principal stress; (c) directional angle
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multiple laser shock processing®™
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Fig. 12 (a) TEM and (b) HRTEM images of 7075-T76 aluminum alloy after a single laser shock™®
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