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Experiment Study and Numerical Simulation of Pulsed Laser Ablation Crater
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Abstract

Wang Xiao Li Lihui
(School of Mechanical Engineering , Jiangsu University , Zhenjiang, Jiangsu 212013, China)
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In order to study the influence of the pulse number on the topography of ablation craters. Craters were
topography of craters, the temperature field of the ablation was simulated. The simulation results are consistent
with the measurement results, which demonstrate the rationality of the model.

processed on the surface of the cast iron by nanosecond pulse laser. The relationship between the depth of the crater
=]

and the number of the pulses was analyzed. The crater depth almost linearly increases when the pulse number is

under 10. Then the depth growth rate becomes slower and slower. When the pulse count is above 15, the quality of
of crater diameter will be slower with the pulse number.
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Fig. 1 Principle of ablation crater by pulsed laser

SEEy i R Nd = YAG B0O6 & i K
532 nmb i KRITFE K3 W Rk 1~50 kHz, Nd:
YAG HOGEE B A WBUN S50 B8 s 5 ik
R QBRI T 35 IR = iy W {H 1) 2 5%
JE . SER MR KBS BR L RS HT250, il sr sk 1
JiR . B e RO, AR JE SR K S 532 nm,
ST AR 2.5 WO S e R 4 52 B X TR
— E SR ik o A B0 i L, 2R A Veeco 24 6] Wyko
NT1100 1 = 4 8 55 73 A 4000 2 1M1 9 T2 3

F 1 HT250 W4 (i 50

Table 1 Chemical composition of HT250 (mass fraction)

Element C St Mn S P
% 3.28~ 2.25~ 1.05~ 0.33~ 0.22~
3.31 2.29 1.10 0.35 0.25
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Fig. 2 Topography of the craters ablated by different count of pulses. (a) three-dimensional (3D) topography and profile of

the crater with one pulse; (b) 3D topography and profile of the crater with two pulses; (c¢) 3D topography and

profile of the crater with five pulses
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Table 2 Depth and diameter of the crater processed by different count of pulses

Count of pulses 1 2 3 4 5 6 7 8 9 10 15 20
Depth of crater /pm 0.92 2 3.1 4.1 5.05 6.02 6.85 7.57 8.4 8.89 11.25 12.5
Diameter of crater /um 46 50 50 50 50 51 52 53 55 56 58 54
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Fig. 3 3D topography of the crater with seventeen pulses
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Fig. 4 Temperature distribution with one pulse (a) and

temperature-time diagram on the spot center (b)
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Fig. 5 Topography of the crater with one pulse
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Fig. 6 Temperature variation in axial direction (a) and

radial direction (b) of the spot
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Fig. 7 Topography of the crater ablated by different count of
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