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Theoretical Model and Parameter Optimization for Laser Shock Processing
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Abstract: To improve the effect of laser shocking process, an analytical expression of the
transmission coefficient of laser beam is derived with one-dimensional laser shock hardening
model. The impacts of the relative permittivity and thickness of constrained layer, and the
absorbing coating, plasma thickness on the transmission coefficient are analyzed. The relative
permittivity of constrained layer and absorbing coating ought to be given firstly due to their
higher sensitivity for the transmission coefficient, then the thickness of the constrained layer,
plasma and absorbing coating is determined. The experiment indicates that with the optimized
critical parameters,the surface deformation depth of the aluminium alloy plate gets 3 times dee-
per.
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