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Influence of laser-shock processing on fatigue life of titanium alloy
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Abstract: The influence of laser shock processing on surface residual stress and roughness of the titanium alloy Ti6A14V
during laser shock processing was analyzed, and the effects of the surface residual stress and roughness on aircraft
structures fatigue life were investigated by the theory of fracture dynamics. The results show that with the logical
parameters of laser shock processing on the aircraft structures, the higher laser power density, the greater compressive
residual stress on the surface of the sample is obtained. And the surface roughness could be descent by the correct
selecting laser shock parameters. Near the surface, the yield strength is increased by the laser shock, and the compressive
residual stress is the main factor to enhance the fatigue life of the titanium alloys.
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Fig.1 Surface residual stress distributing in Ti6Al4V alloy

with different power densities
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Fig.2 Samples of Ti6Al4V alloy after successive laser shock

processing: (a) Surface panorama; (b) Magnification of part
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Table 1 Effect of laser shock power density on surface

roughness R,/R,

denIsdiiif/:(rCIi)\??:;fz) strseusrsf/?\(/ﬁ)a R,/um R,/um
0.50 - 0.98 6.65
0.70 —152 0.92 6.34
0.85 - 0.89 6.05
1.00 -179 0.81 591
1.50 -210 0.75 5.81
2.00 —249 0.73 4.99
2.50 - 0.64 451
3.00 - 0.51 3.52
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Table 2 Fatigue lifes of blades before and after laser shock
processing
. Surface .
Sample Swiing/ Frequency / stress/ Fatigue
state mm Hz MPa life/min
1 5.5 633 35.4 29
Before
2 5.5 616 —22.7 46
LSp
3 5.5 606 -11.1 51
4 5.5 628 —156.8 307
After
5 5.5 611 —200.2 368
LSp
6 5.5 624 -174.9 350
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