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Effect of Laser Shock Processing on Mechanical Properties of Al-Li Alloy
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Abstract In this paper, the fatigue specimens with center hole and metallography specimens made by sheet of 1420
Al-Li alloy were processed by intense pulse laser, then the surface of laser shock processed zone was observed by
SEM., and the fatigue test and hardness measurement were processed. Results showed that the surface of 1420 Al-Li
alloy sheet was not destroyed by intense laser or shock waves, while laser shock processing could improve the
hardness and fatigue properties obviously, and strengthened zone was similar to the laser spot in size, and the
hardened depth was up to about 1 mm.
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Table 1 Chemical component of 1420 Al-Li alloy
Component Mg Li Zr Fe Si H Al
Content/wt.-%  5.0~6.0 1.9~2.3 0.1~0.5 0.2 <0.1 <0.1 Base
2 1420 y
Table 2 Mechanical properties of the sheet of , ,
1420 Al-Li alloy used in the test
Specimen No. o, /MPa Sy /0 o, /MPa , ,
L . . .
1 449, 3 12.7 320. 4 R, =0.068um R
L, 453.8 12.7 313.1 —0. 096
Average value 451.6 12.7 316. 8 o pos
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Fig. 1 Appearances of rolling sheet with and without laser shock processing
(a) with LSP; (b) without LSP
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Fig. 2 Distributing of hardness across laser shock processed zone
(a) on the surface; (b) in the depth
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Fig. 3 Dimension of fatigue specimens (unit; mm) 1420
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Fig. 4 Comparison of SN curves of shocked and

unshocked specimens
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