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Numerical analysis of fs laser ablation of metals
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ABSTRACT

Although there are many numerical models to simulate fs laser ablation of metals, no model can analyze the ablation

phenomena over a wide range of fluence. In this work, a numerical code for simulating the fs laser ablation phenomena of
metals has been developed. The two temperature model is employed to predict the ablation rate and the crater shape of metals
using phase explosion mechanism in the relatively high fluence regime. Also, the ultrashort thermoelastic model is used for

the low fluence regime to account for spallation of the sample by high strain rate. It has been demonstrated that the

thermoelastic stress generated within the sample can exceed the yield stress of the material even near the threshold fluence.

Numerical computation results are compared with the experiment for Cu and Ni and show good agreement. Discussions are

made on the hydrodynamic model considering phase change and hydrodynamic flow.

Key Words : femtosecond laser ablation (B E % o] A o] g o]4), metal(F<), phase explosion (Z %), numerical
analysis (=3} 81 41), thermoelasticity (3 €+43), two temperature model (2 &= 5.9).
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Fig. 1 (a)Ablation rate of Cu at different fluences (150fs,
780nm, 50 pulses) (b) crater shape of Ni (220fs,
800nm, 100 pulses)
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Fig. 2 Distribution of stresses induced by fs laser in Ni
(220fs, 800nm, 250 mJ)/cm?)
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