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Temperature Flied Simulation on Aluminium Alloy Irradiated by
Long Pulsed Laser and Continuous Wave Laser

Xiao Jing He Hengxiang Xia Huijun Jia Jing
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Abstract Finite element analysis software ANSYS is used to simulate the temperature distribution of 2A12 irradiated
by continuous wave (CW) laser and long pulsed laser. The effect of different intervals of time between the two beams
on the maximum temperature of the center and the size of molten pool and the effect of different combinations of the
two lasers' radiuses are investigated. The results show that the maximum temperature of the center increases by
increasing the interval of time. The temperature rise induced by long pulsed laser increases when the interval of time
is larger than one specific value. The maximum temperature of the center and the size of molten pool are mainly
decided by the long pulsed laser which has a relatively higher peak power. the continuous wave laser used to preheat
the material can significantly increase the size of molten pool when its power density is at 10° W/cm?® level.
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Table 1 Thermal parameters of 2A12
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Table 2 Parameters of CW laser

Long pulsed laser (10 ]

CW laser (125 W)

Radius /mm 0.4 0.05
Power density /(MW /cm?) 0.3979

1.5915
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0.3979 0.0995 0.0249 0.0111 0.0062
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Table 3 Parameters of long pulsed laser

CW laser (250 W)

Long pulsed laser (8 ])

Radius /mm 0.2 0.1
Power density /(MW /cm?) 0.199

5.093

0.2 0.3 0.4 0.5 0.6
1.273 0.566 0.318 0.204 0.141
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