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ablation for semitransparent material

Junsu Ahn1 and Suck-Joo Na1

1 Department of Mechanical Engineering, Korea Advanced Institute of Science and Technology, 291
Daehak-ro, Yuseong-gu, Daejeon 305-701, Republic of Korea

Junsu AHN 

Telephone : +82-42-350-3256

E-mail: junsuahn@kaist.ac.kr

Suck-Joo NA (Corresponding author)

Telephone : +82-42-350-3216

E-mail: sjna@kaist.ac.kr

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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