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Fig.1 Energy conversion process of femtosecond laser

ablation surface gear materials
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Fig.2 Comparison of defocus variation of laser in focus region
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Table 2 Laser parameter table
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Fig. 3 Electron and lattice temperature curves at
different energy densities
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Fig. 4 Simulation morphology of ablative pits under different energy densities
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Fig. 6 Electron and lattice temperature curves at

different pulse widths
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Fig. 9 Ablative morphologies of gear materials at different energy densities
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Study on Material Morphology of Femtosecond Laser Ablated Surface Gear Based on
3D Two-Temperature Model

YUAN Lei', MING Xingzu', LI Wan’, LIU Haiyu’, ZHOU Jing', YAN Min’

(1. College of Mechanical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China; 2. Department of
Mechanical and Electrical Engineering, Hunan Automotive Engineering Vocational College, Zhuzhou Hunan 412000, China )

Abstract: On the basis of traditional two-temperature model, a three-dimensional two-temperature model
considering the variable defocus effect and the dynamic absorptivity effect with electron temperature was established.
The changes of electron and lattice temperatures and the morphology of the pits during ablation were analyzed. The
results of femtosecond laser ablation experiment on the surface gear material 18Cr2Ni4WA showed that with the
increase of single pulse femtosecond laser energy density, the peak electron temperature increased, and the depth
and diameter of the ablation pits increased continuously. The pulse width of single pulse femtosecond laser had no
significant effect on the ablation morphology. The diameter and depth of ablative pits did not increase with the number
of pulses, and the number of pulses had a threshold, beyond which the morphology of pits was adversely affected.

Keywords: femtosecond laser; three-dimensional two-temperature model; dynamic absorptivity; ablative

morphology

- 82 —



