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In the present work, an analytical model has been developed to calculate shock wave stresses 

caused by laser plasma in a material interface. The input pressure causing the shock wave has 

been derived from a laser-matter interaction model [1]. The material velocity, stresses, and 

strains versus time in the two materials and the interface have been computed by solving the 

jump equations for conservation of mass and balance of momentum [2]. The material interface 

has been considered as an immovable boundary while the back free surface as an unrestrained 

boundary. The model has been used for the fast computation of interfacial stresses causing paint 

stripping on aluminum substrates [3] and the subsequent fast assessment of stripping initiation. 

The effects of laser intensity, yield stress and Poisson’s ratio of the epoxy (paint) on the 

interfacial stresses have been studied. A validated 3D FE model of the laser shock wave 

propagation in the aluminum/epoxy system developed in the LS-Dyna [4] has been employed 

to validate the analytical model. The interfacial stresses have been computed using contact 

element. The analytical results correlate relatively well with the numerical ones. The refinement 

of the analytical model and its exploitation to the laser shock paint stripping technological 

problem is still in progress. 
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