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Abstract

A numerical study of nanosecond laser ablation process for semitransparent material was performed.
A heat source model using ray tracing is suggested for three-dimensional simulations of laser material
processing based on the volume-of-fluid (VOF) method. The model is capable to describe both the ray
transmission into the material and the reflections from the material surface. In the computational
implementation of the model, a stochastic approach was introduced to avoid the recursive branching
of an incident ray into transmitted and reflected rays. Since the ray tracing highly depends on the
shape of the target material, proper surface reconstruction method is also considered. For the spatially
continuous representation of the free surface of the material, the piecewise linear surface of the VOF
method was converted into the level set surface reconstructed by the interpolation of the signed
distance function. The applicability of the model was validated by example simulations and
experiments on polyimide workpiece with nanosecond laser.
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