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Optimization of laser cutting parameters of mild steel plates based on
particle swarm optimization combined with response surface methodology
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Ma’anshan 243131, China)

Abstract; In order to achieve good quality of laser cutting of mild steel plates, the best laser cutting process pa-
rameters are established. This paper takes 3 mm thick Q235 mild steel plate as the research object, applies
Box-Behnken method to design the experiment, and characterizes the quality of the cutting surface by the
roughness of the cutting surface, R, and R,, and the dimensional error of the width of the parts. The effects
of laser power, cutting speed, auxiliary gas pressure and focal point position on the cutting quality were sys-
tematically investigated. The experimental results show that the size of the cutting surface roughness mainly
depends on the cutting speed and the focal point position, the size of the dimensional error depends on the la-
ser power and the focal point position, and the focal point position is the main factor affecting the quality of
the cutting surface. According to the experimental measurement results, the response surface model is ob-
tained, and then combined with the particle swarm multi-objective optimization algorithm to find the optimal
process parameters: laser power 2 048 W, cutting speed 3. 64 m/min, auxiliary gas pressure 0. 81 bar, focal

point position 7. 26 mm, and the predicted values of roughness and dimensional error are obtained. The actual
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measured roughness and dimensional error of the cutting parts under this parameter combination are within

the fluctuation range of the predicted values, and the quality of the cutting surface is better, which proves the

accuracy and effectiveness of the optimization results.
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