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Stress Simulation of Aluminum Alloy Irradiated by Long Pulsed
Laser and Continuous Wave Laser

Xiao Jing He Hengxiang Xia Huijun
(Southwest Institute of Technical Physics, Chengdu, Sichuan 610041, China)

Abstract A three-dimensional finite element model is established to perform the thermo-elastic-plastic analysis on
stress and deformation of 2A12 aluminum alloy irradiated by lasers with different parameters in ANSYS software. The
results show that with an assistant continuous wave (CW) laser to preheat the material, the effect of long pulsed laser
efficiently increases with the increase of preheat time, materials yield time shortens. plastic deformation and yield
zone augrrent. Irradiated by long pulsed laser with duty cycle of 10% ., the temperature rise and deformation
accretion of 2A12 aluminum alloy between pulses are not significant because of its high thermal conductivity.
Increasing the preheat time is a more effective method than the power density increasing of CW laser to increase the
plastic damage of material irradiated by the same long pulsed laser when their power densities are at 10" W/cm? level.
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Table 1 Physical parameters of 2A12 aluminum alloy
Temperature /K 293 373 398 448 473 573 623 673
Modulus of elasticity /Gpa 68 61 56 54 42 30
Yield stress o,.2/Mpa 284 265 240 230 113 15
Specific heat capacity /[J/(kg « K)] 921 1047 1130 1172
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