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Effects of Novel Overlapping on Mechanical Properties of Flat-topped Laser Shock

Peening Titanium Alloy
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Abstract: To simplify the process and improve the efficiency, a novel overlapping method was proposed. The novel
overlapping rate was set as longitudinal 25% and lateral 56.5%. The residual stress, micro-hardness, and high cycle fatigue
limit of the titanium alloy after laser treatment with this overlap were investigated. The comparison of the above mentioned
mechanical properties between the new overlap and the traditional 50% overlap was also studied. Results show that the mean
value of surface compressive residual stress induced by laser shock peening (LSP) is —564.5 MPa with the new overlap, and
the influenced depth reaches 0.81 mm. With the traditional overlap, the surface compressive residual stress induced by LSP is
—564.5 MPa and the depth of compressive residual stress is 0.82 mm. The surface micro-hardness of titanium alloy after LSP at
more overlapping regions are 570.9 and 562.6 HVo.3 and that at less overlapping regions are 432.1 and 453.4 HV 3,
respectively. The layer of compressive residual stress after LSP are both 0.4 mm. The high cycle fatigue limit of titanium alloy
after LSP are 256.3 and 264.6 MPa with the new and traditional overlapping rates, respectively. Based on the flat-toped laser
beam, the mechanical properties of the titanium alloy after LSP with this novel simplified overlapping rate process can be
obtained as same as that with 50% overlapping rate. The processing efficiency increases and the cost is reduced.
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Table 1 Surface roughness of specimens Ra/um

Overlap  Point1 Point2  Point3 Average value
A 0.795 0.720 0.780 0.765

B 0.808 0.785 0.772 0.788
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Fig.14 Fatigue data of specimens with two different overlap
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