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Fig. 1 Geometry and size of test specimens (mm)
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Fig. 2 Scheme of the laser shock processing setup
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Table 1 Fatigue lifetimes of specimens of two millimetres thick

Unshocked specimens Shocked specimens

Specimen -1 1—2 1—-3 1—4 1—-5 1—6|1—-7 1—8 1—9 1—10 1—11 1—12
Fatigue lifetimes

22 22.9 14.8 21 19.5 20.1 30 21 80 36 25.6 70
(X10%
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Table 2 Fatigue lifetimes of specimens of 1. 1 millimetres thick

Unshocked specimens Shocked specimens
Speciment 2—1 2—~2 2—3 2—4 2—5 2—6 2—1 2—8 2=—9 2=10

Fatigue lifetimes

21 28 24 16.7 18.2 29.9 35.4 45 41. 3 42. 8
(X 10%
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Fig. 4 Fatigue fractures of specimens without LSP (a) and speciments with LSP ()
(a) X 500, Ny = 24 x 10%cyclesy ¢b) x 1000, Ny = 35.4 X 101 cycles

Fig. 5 Original substructures of layers of specimens without LSP (a) and specimens with LSP ()
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Study on Improvement of Properties of Aluminum Alloy
by Laser Shock Processing

Zou Hongcheng Dai Shujuan Xu Minying Zhang Hongsheng Liu Ye
(National Laboratory of Laser Technology, Huazhong University of Sci. and Tech. , Wuhkan 430074)
Abstract The effects of high power density laser shock processing on mechanical properties
of Ly12CZ aluminum alloy have been studied. The results show that fatigue life of Ly12CZ
after laser shock processing can be improved. The improvement of fatigue life is due to the
increment of dislocation density in microstructure, resulting in abvious increases of strength
and hardness.
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