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Figure 1 Schematic representation of laser drilling process.
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Figure 3 Melt ejection in laser drilling.
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Figure 4 Mesh and boundary conditions.
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Figure 5 Hole geometry and temperature field evolution in laser drilling process (72P=1000 W, r=0.1 mm).
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Figure 6 Maximum L/V interface temperature as a function of time
at different laser powers (r=0.1 mm).
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Three-dimensional transient numerical simulation of
laser drilling process

GE ZhiFu, YU Gang’, HE XiuLi', LU GuoQuan & LI ShaoXia

Key laboratory of mechanics in advanced Manufacturing, institute of mechanics, Chinese Academy of Sciences, Beijing 100190, China

A solid/liquid/gas three-phase numerical model is constructed to describe the progress of laser drilling by considering
two main effects such as material evaporation and molten liquid ejection. The level set method is used to capture the
liquid/vapor (L/V) interface and impose physical boundary conditions, making the model feasible to describe the
evolution of the interface. By taking factors such as latent heat of vaporization and melt as well as energy lost due to
the heat radiation etc. into account, a three-dimensional computer program based on finite volume method is
developed for laser drilling, temperature field and the hole surface morphology evolution is simulated and the impact
of different laser parameters on drilling are investigated.

laser drilling, numerical simulation, liquid/vapor interface, level-set
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