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Numerical Smulation of the heat affectedzone of N ckel
ablated with fem tosecond=laser

WANG Zhi-jun, JIA Wei, N | Xiao-chang, PENG Zhi-nong, YANG L i, WANG Ching-yue
(U Itrafast Laser Laboratory, School of Precision Instruments and Op joéléctoniics Engineering, Tianjin University, Tianjin 300072,
China)

Abstract: In order b quantify the heat affected zone(HAZ)~of femtosecond machining Based on a to-dimensional model
of the wo temperature model (TMM), the radial heat\affected zone of femosecond laser ablation on nickel was simulated
numerically with finite-difference method The radial HAZ was defined as tvo parts, one was the melting and resolidification zone
(betveen melting temperature and phase exp losion,temperature) and the other was themal activation zone (betveen themal
activation temperature and melting temperatdre). The ewolution of the temperature as a function of time was studied, leading o a
radial HAZ width of 160nm for 500nm, thicKNi samples, which showed that the heat affected zone of fem tosecond machining is
very aall Besides, the effects of thé themal conductivity and the ecific heat of the electron on the radial HAZ were analyzed
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Fig 1 “\\Variation of surface electronic temperature and lattice temper-
ature with time
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Fig 2 The radial lattice temperature in the surface at different time
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Table 1 The parameters of Ni and A [1210]
Ko/ W -m™t K- /(3 -m?® K1 g/W -m3-K1 6 /(0 -m?d- K1
Ni 91 1065 36 x10' 41 X10°
Al 238 135 56. 9 X10% 2 43 X10°
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