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Two-dimensional numerical simulation of laser-ablation
of aluminum material by nanosecond laser pulse”

Zhang Peng-Bo"’  Qin Ying"”  Zhao Ji-Jun'""  Wen Bin”
1) ( Laboratory of Materials Modification by Laser, Eleciron, and Ion Beams and College of Advanced
Science and Technology, Dalian University of Technology, Dalian 116024, China)
2) (School of Materials Science and Engineering, Dalian University of Technology, Dalian 116024, China)
(Received 30 October 2009 ; revised manuscript received 8 January 2010)

Abstract

To investigate the interaction between high-power pulsed laser and metal materials,we established a two-dimensional
numerical model. The laser-induced two-dimensional temperature distribution was simulated using a finite difference
method. From comparison of temperature evolution under different pulse time,spot sizes and energies, it can be seen that
the rise of temperature in the initial period is faster than that in the later periods. Isothermal diagram shows that the
temperature rising rate is fastest in the center of laser irradiating zone and that the ablation depth is in the range of 1—5
pm. As the laser pulse duration becomes longer, the ablation zone becomes narrower and deeper. As the laser spot
diameter increases,the ablation zone becomes wider and shallower. The present numerical results indicate that; (1) the
ablation shape and depth sensitively depend on the laser shape,pulse duration and power density; (2) with laser power
density in the order of 10° W/cm® ,the ablation area is roughly of the orge of the laser spot. These results are helpful for

designing relevant laser parameters in experiments.

Keywords: energy-absorption mechanism, temperature field, ablation shape, ablation depth
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