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Surface Morphology and Deformation Mechanism of 304 Stainless
Steel Treated by Laser Shock Peening

Liu Yuanxun Wang Xi Wu Xiangian Huang Chenguang
(Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract To study the relation between the surface morphology and the deformation mechanism of the target
material under the flexible loading shock condition, in laser shock peening (LSP), the surface morphology of 304
austenite stainless steels treated by LSP is investigated using the optical microscope. The surface features observed
present the characteristics of plastic deformation in the polycrystalline face centered cubic (FCC) metal. The surface
microstructure can directly represent the deformation mechanism of the material under shock wave loading. The
experimental results show that the surface morphology of the treated material corresponds to the deformation
mechanism, which provides a new experimental method of studying the deformation mechanism in LSP.
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Fig. 6 Surface-morphology micrographs of the shocked region of 304 stainless steel.
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Fig. 7 Surface morphology micrograhs of the shocked region of 304 stainless steel before and after etching by
aqua regia. (a), (c¢) Micrographs before etching sample; (b), (d) micrographs after etching sample
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Fig. 9 Surface morphology micrographs of the transition region of 304 stainless steel before and after

etched by aqua regia. (a) Micrograph before etching sample; (b) micrograph after etching sample
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