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Analysis on Mechanical Property of 6061-T6 Aluminum Alloy by

Laser Shot Peening Based on Strain Rate
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In order to investigate the effects of laser shot peening (LSP) on mechanical properties of 6061-T6
aluminum alloy under different strain rates, standard tensile specimens are tested under different conditions like

single-side LSP and two-side LSP, followed by the tensile property tests under four different strain rates from 0.0001
Key words

. The distribution of surface residual stress is measured, and surface roughness before and after LSP is
observed. Furthermore. the relation between surface roughness and elongation is also investigated. The grain size

and microstructure before and after LSP are analyzed. The results show that the ultimate tensile strength (UTS) and
yield strength increases but the elongation decreases with the increment of strain rate. Compared with the untreated
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sample, the UTS and yield strength after single-side LSP increase slightly, and the elongation decreases by about
OCIS codes 140.3440; 140.3538; 160.3900; 220.4610
6061-T6

peened area, which improves the mechanical properties of 6061-T6 aluminum alloy.
1

1% . After two-side LSP. the UTS increases by 10.8% , and the yield strength increases by 12.5% , the elongation
decreases by about 2% . A large amount of grain is refined and the dislocation density also increases in the laser-
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Table 1 Chemical composition and mechanical properties of 6061-T6 aluminum alloy

Component Mg Si Cu Cr Mn Ti Zn Al
Mass fraction /% 0.90 0.62 0.33 0.28 0.17 0.06 0.02 0.02 Bal.
i o,/ MPa 0.2/ MPa 5/ % E /GPa o /(kg/m*) v
Mechanical property
356 299 13.5 72.4 2672 0.33

scanning direction
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Fig. 1 Tensile sample and treated area
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Fig. 2 Crack positions and measuring path of residual
stress. (a) Non LSP; (b) single-side LSP; (¢)
two-side LSP
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Fig. 3 Residual stress distribution of treated path

for the single-side LSP specimen
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Fig. 4 Residual stress distribution of untreated path

for the single-side LLSP specimen
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Fig. 5 Residual stress distribution of top path

for the two-side LSP specimen
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Fig. 6 Residual stress distribution of bottom path
for the two-side LSP specimen
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Fig. 7 Relation between elongation and strain rate
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