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Optimization of laser cutting parameters on stainless steel to achieve
minimum surface damage
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ABSTRACT

Stainless steels have a wide range of applications in various industries due to its high corrosion resistance, desirable formability and high
strength in elevated temperatures. Also, laser cutting is a non-contact method that is of interest due to the high precision, small kerf, high
cutting speed and the ability to cut complicated shapes that are hard to cut by mechanical processes. In order to use this method, the process
parameters shall be thoroughly selected. In this study, three main parameters: laser power, cutting speed and focal position were selected.
Considering the literature review and the effects were investigated on the heat affected zone (HAZ) width. Taguchi orthogonal array L16 was
employed with 4 levels of variation of input parameters. Cutting was performed using 400 watt Nd:YAG laser with argon shielding gas, on
stainless steel 316. HAZ width and micro-hardness were measured for all samples and the results were analyzed by ANOVA method to find
the optimal parameters. In order to verify the results, 3 extra experiments were conducted using optimal parameters. Moreover, a
mathematical model was obtained to predict the HAZ width. Comparison of the results from the model and experimental data showed that
the method can predict the HAZ width with insignificant error.

Keywords: HAZ Width, Laser Cutting, Optimization, Stainless Steel, Taguchi Method.
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