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Experimental Research of Laser Shock Processing 6061-T651 Aluminum

Ren Xudong Ruan Liang Huangfu Yongzhuo

Alloy during Elevated Temperature
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Abstract The 6061-T651 aluminum alloy samples are treated by laser shock processing (LSP) with high power and
short pulse Nd: YAG laser. and then are kept warm at 200 ‘C , 300 ‘C, 400 ‘C and 500 ‘C respectively. The effects of
6061-T651 aluminum alloy on mechanical properties after LSP are analyzed from residual stress. micro-hardness and
microstructure during elevated temperature. The results indicate that the strengthening effect of 6061-T651
aluminum alloy by LSP at elevated temperature is obvious. The maximum residual stress of specimens are tested in
subsurface at 200 C and 400 ‘C. At the same time, the higher the temperature, the faster the residual stress
releases. The hardening layer depth of 6061-T651 aluminum alloy is about 0.3 mm. The primary cause of improving

micro-hardness is grain size and strengthening phase, and the pitting resistance of 6061-T651 aluminum alloy is
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improved obviously by the big and discontinuous precipitated phase.
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Fig. 1 Photograph of the specimen. (a) Without LSP;
(b) with LSP
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Table 1 Chemical compositions of 6061-T651 aluminum alloy (mass fraction, %)

Cu Mn Mg Zn

Cr Ti Si Fe Al

0.15~0.40 0.15 0.8~1.2 0.25

0.04~0. 35 0.15

0.4~0.8 0.7 Bal.
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Table 2 Laser implements technique parameter

Type Value
Pulse energy /J 6
Spot diameter /mm 3
Laser pulse width /ns 10
Laser frequency /Hz 5
Laser wavelength /nm 1064
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Fig. 3 Distribution of micro-hardness versus

depth of LLSP on specimens
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Fig. 4 Optical micrographs of the 6061-T651 aluminium alloy at different temperatures.
(a) Without LSP; (b) LSP; (¢) LSP+300 C; (d) LSP+500 C
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