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Abstract

Femtosecond laser is different from traditional continuous laser, it has the characteristics of ex-
tremely narrow pulse width, high peak power, and can realize the non-hot melt treatment of ma-
terials. Because of its high etching precision, small and controllable processing area, it is often
used as a hyperfine machining. In order to explore the influence of laser energy density, spot ra-
dius and laser pulse width on ablation diameter during femtosecond laser processing, based on
the two-temperature model, COMSOL finite element simulation software was used to establish a
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two-dimensional axisymmetric model, solve the TC4 ablation threshold, and verify the accuracy
of the model. Then, through orthogonal test method, the influence of different laser parameters
on the ablation diameter of TC4 was analyzed.
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Figure 1. Geometric model and mesh generation. (a) TC4 geometry; (b) Mesh generation
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Table 1. TC4 material parameters
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Table 2. Laser parameters

2. BAsH

e B J/em? HBEFAE um WGk 5 fs
1.38~9.36 10 100
2.4. E3TRALE

A RTTERE MR IER A RIIE) S, IR, 2 WEREOCIRERE L. SLBE R, WOtk E
XA RHGE TR E . BEARIIFENT, B SER R R 5K I 3 s

Table 3. Level value for each factor
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Table 4. L9(3%) Orthogonal experiment arrangement
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Table 5. Simulation results of single pulse ablation
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Figure 2. Relationship between the logarithm of laser energy and the square of ablation diameter
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Table 6. Simulation results under different parameters
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Figure 3. Ablation morphology
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Table 7. Results of range analysis
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Figure 4. Trends of each factor and ablation depth
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Figure 5. Trends of each factor and ablative diameter
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