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Abstract The ablation effect of the combined continuous wave (CW) and pulsed lasers on metal targets is better
than that of single CW or pulsed lasers. To optimize the parameter selection of the combined action of CW and
pulsed lasers, both the experimental and simulation methods are used to study the influence of irradiation time
sequence on damage effectiveness of the combined lasers. The results denote that the combined laser brings the best
damage effectiveness when the pulsed laser irradiates during CW laser irradiation. The combined laser considerably
reduces the damage time and increases the ablation range. Furthermore, the longer the preheating time, the larger
the damage range. In case of the combined lasers, wastage of laser energy is observed if the energy of the long laser

pulse becomes considerably high. Therefore, it is essential to select reasonable parameters for energy matching of
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CW laser power and long pulsed laser.
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Fig. 2 Ablation morphologies of aluminum alloy plate irradiated by CW laser. (a) Front surface; (b) rear surface

laser ablation
penetration

'

a0
0 2 4 6 8

1 1 1 Il 1 1

10 12 14 16 18 20
Time /s

Pl 3 LR O AR I 00 i 25 2R
Fig. 3 Temperature measurement result at CW

laser irradiation
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Fig. 4 Ablation morphology of aluminum alloy plate

irradiated by pulsed laser
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Table 1 Thermal parameters of 7075 aluminum alloy
Specific heat Density / Thermal conductivity / Melting Ablation
Temperature /°C
capacity /(Je kg7 K1) (kgem™*) (Wem '« K™ point /°C point /°C
100 900 2775 142
200 970 2750 175
300 1020 2725 185 638 1000
400 1120 2700 193
500 1320 2675 197
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Table 2 Simulation results

Simulation results

Experimental

Delay Simulation
ablation Pulsed laser i
time /s ablation
radius /mm energy /J )
radius /mm
400 8.5
200 8.3
50 5.5
2 2.7
15 3
13 2.7
10 2.5
15 4.1
5 3.5 13 3.9
10 3.5
15 4.7
8 4.7
10 4.1
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