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Effect of Shock on Laser Cladding of Aluminum Alloys

SUN Fu-juan, LIU Hong-jun, HU Fang-you
(Qingdao Branch , Naval Aeronautical Engineering Academy, Qingdao, Shandong 266041, China)

Abstract Through control technological parameter of Nd: YAG pulse laser, current, pulse width, frequency, spot
diameter, scanning velocity and defocusing, laser surface cladding Al-Y(1.4%) was used to repair corrosive damage
of aluminum alloys. One group of the specimens was shocked on every cladding layer. After aging and fatigue test,
crack pattern and microstructure were analyzed. The result showed that the fatigue life of the shocked specimens was
much longer than the specimens’ without shock. The crack pattern of the shocked appeared fatigue strip, the
microstructure showed there was no obvious pore and crack in the cladding layer which was metallurgy combination

with the substrate.
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Fig. 1 Standard specimens of LY12CZ
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Table 1 Result of the fatigue test (cycle)

Cladding Al-Y 10425 8441 12538 11477 9412
Cladding Al-Y added shock 50545 60386 57171 68406 54741
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Table 2 Contrast of safety life estimatioan

X s X, N,
Cladding AlY 4,015 0.0689 3.855 7161
Cladding Al-Y added shock 4.763 0.0474 4,653 44977
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Fig. 2 Crack of the specimens cladded AL-Y(1.4%Y). (a) Pattern of the cladding; (b) source of the crack; (¢) transition

of the layer and substrate
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Fig. 3 Crack of the specimens cladded Al-Y(1,4% Y)and being shocked. (a) Pattern of the cladding; (b) transition

of the layer and substrate; (c) fatigue strip of the substrate
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Fig. 4 Microstructure of crack cladded Al-Y(1,4%Y). (a) Transition of the layer and substrate;

(b) microstructure of the layer
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Fig.5 Microstructure of crack cladded Al-Y (1.4%Y) added shock. (a) Transition of the layer and substrate;

(b) microstructure of the layer
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