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Simulation of Laser Micro Patterning Process Using FEM

J. H. Lee, J. K. Lee, B. H. Kim

Abstract
Femtosecond laser is the latest generation pulsed laser delivering shortest pulses. Any solid materials can be machined
by it. Femtosecond laser micromachining allows highest precision and minimal heat influence within the workpiece. But
due to the complex physical phenomena between the laser beam and the workpiece materials, it is very difficult to

determine the optimal process conditions in the femtosecond laser micromachining.
In this study, a method to simulate the femtosecond laser micromachining process was proposed. And femtosecond
laser micro patteming processes of chromium thin film are simulated by the proposed method using a commercial FE

code, LS-Dyna. Simulation results were compared with those of experiments.
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Fig. 1 Depth profiles of micro holes ablated by
femtosecond laser '
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Fig. 3 Predicted temperature distribution
(laser energy

20mW, 2 pulses)
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Fig. 4 Predicted temperature distribution
(laser energy 35mW, 2 pulses )
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Fig. 5 Measured and predicted depths of ablated
micro hole
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Fig. 6 Predicted distribution of temperature and
depth of micro hole (180mW, 1 pulse)
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Fig. 7 Measured depth of ablated micro hole
(180mW, 1 pulse)
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