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Parameters and Mechanisms of Laser Ablation Typical Engineering Materials
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Abstract The ablation rates and mechanisms of typical engineering materials such as Ni, W, Ta, Cu, Si and diamond by
diode pumped YAG laser were analyzed. It was found that a lot of factors such as the melting point, evaporation point,
thermal conductivity and crystal structure have a big effect on the abalation rates. In almost all the cases, the materials are
heated up to melting point and the evaporation is the main mechanism for laser ablation.
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Table 1 Relationship between laser irradiation time versus ablation depth for different materials
depth/pm MG s : :
In Al Cu Si Ni Fe Pd Ti Nb Ta w
current/A
10 6 6 4.5 10 1 1 6 1 2 2
20 12 12 8 ¥ g 2 2.5 11 3 8 4 2
40 42 23 14 29 4 5 15 4 10 6 4
80 >100 49 21 69 10 11 26 r i 12 10 11
160 81 41 210 20 19 48 12 19 18 24
320 160 76 321 50 40 66 30 28 48 36
T.(T) 156 660 1083 1410 1453 1535 1552 1660 2468 2996 3410
i) 2000 2467 2567 2335 2732 2750 2927 3287 4927 5425 5560
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Fig.1 Relationship between laser ablation depth versus time at different material surface
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Table 2 Influence laser power density on ablation depth
anvent/A depth/pm Laser irradiation times /s
M P 10 20 40 80 160 320
Al 16A 6 12 23 49 81 96
18A 10 24 55 106 147 290
Pd 16A 6 11 15 26 48 66
18A 6 10 22 42 62 Pass through
- 16A 1 2 4 11 24 36
18A 4.5 9 19 36 72 161
Ta 16A 2 4 6 10 18 48
18A 4 6.5 13 20 38 67
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Fig.2 Surface morphology of laser ablation for different material. (a) red copper; (b) Si; (¢) W; (d) diamond





