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Effects of Different Stress Ratios on Fatigue Crack Growth in
Laser Shot Peened 6061-T6 Aluminum Alloy
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Abstract In order to investigate the effect of laser shot peening (LSP) on fatigue crack propagation of 6061-T6
aluminum alloy under different stress ratios, finite element software ABAQUS and fatigue analysis software MSC.
Fatigue are used to establish the prediction model to analyze the effects of different stress ratios (R=0.1, 0.3, 0.5)
on crack propagation induced by LSP. The effects of residual compressive stress on the crack closure under different
stress ratios are studied and the increase of fatigue life is predicted. The results show that fatigue crack growth rate
decreases after LSP, compared with the untreated sample under three stress ratios. The value of stress ratio
significantly affects the fatigue life of compact tension (CT) specimen after laser shot peening, however, the lower
value of stress ratio is, the more the increase in fatigue life attained by LSP is.
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Fig. 1 Schematic diagram of crack growth under

residual compressive stress
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Table 1 Chemical composition and material properties of 6061-T6 aluminum alloy

Component Mg Si Fe 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.

Mechanical property o,/ MPa 6o.»/ MPa o /% E /GPa P /(kg/m*) v
Value 356 299 13.5 72.4 2672 0. 33
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Table 2 Fatigue performance for different stress ratios

Stress ratio 0.1 0.3 0.5
LSP No Yes No Yes No Yes
C /107" 0.83 0.63 1.205 0.92 2.8 2.6
m 3.431 3.4533.454 3.479 3.06 3.072
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