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Abstract The effects of laser shock processing (LSP) on grain size, element content and microstructure are
investigated by scanning electron microscope (SEM) and transmission electron microscope (TEM) observations in the
top surface, the sever plastic deformation layer, the minor plastic deformation layer and the substrate after a single
laser shock processing. The influences of LSP on micro-structure and grain size of LY2 aluminum alloy are discussed,
and the enhancement mechanism of a single LSP on LY2 aluminum alloy is also addressed. After a single LSP impact,
the change of dislocation structure can be also clearly seen at different layers, i.e., it varies from dislocation lines
(DLs) to dislocation tangles (DTs) and dense dislocation walls (DDWs) , to subgrains or refined grains as functions of
the distance from the top surface. It is found that the microstructure is obviously refined due to the ultra-high plastic
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strain induced by multiple LSP impacts.
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Table 1 Chemical composition of LY2 duralumin alloy

Composition Mass fraction /%

Cu 2.6~3.2
Mg 2.0~2.4
Mn 0.45~0.7
Be 0. 05
Si 0. 30
Fe 0. 30
Cr 0.05
Zn 0.05
Ti 0.15

Al other
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Fig. 1 Comparison among the grain structures of the SPD

layer, the MPD layer and substrate subjected to a

single LSP immersed in the Keller's reagent for 10

minutes at room temperature. (a) at the top

surface of the SPD layer, (b) in the MPD layer,

(¢) in the substrate
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Fig. 2 Element content of different layers subjected to a single LSP. (a) in the substrate, (b) in the MPD layer,

(c) at the top surface of the SPD layer
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Fig. 3 Typical TEM images of different layers subjected to a single LSP. (a) in the substrate, (b) in the MPD layer,
(¢) at the middle of the SPD layer,(d) at the top surface of the SPD layer
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characteristics and distribution of strain rate
along depth direction in the plastic-deformation
layer subjected to a single LSP
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