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Abstract

The purpose of this study is to investigate the characteristics of workpiece cutting cross section quality to
surface roughness, dross height of workpiece and cutted taper in laser cutting 6061 Aluminum Alloy by
Nd:YAG, and construct the optimized parameters model for single and multiple quality objectives.
Research procedure can be divided into experimental frame, and analysis for single and multiple quality.
Firstly, an orthogonal array of Taguchi method is used to arrange the experimental configuration. The
selected laser cutting parameters include gas type, peak power, impulse width, impulse frequency,
focusing point, cutting speed, impulse repeatability and, gas pressure. The cutting qualities of surface
roughness, dross height of workpiece and cutted taper are then measured and the set above objective of
cutting qualities advance to analysis on the optimized parameters for single quality respectively by using
Taguchi method. Furthermore, find affects the most important factor of cutting qualities and optimum
laser cutting parameter by analysis of mean(ANOM) and analysis of variance(ANOVA). The results of
analysis show that the surface roughness is 3.343 f/m, dross height is 0.184 mm and cutted taper is
3.246° in the single quality objective analysis by using Taguchi method. Finally, after introducing grey
relational analysis, it can be found that in the orthogonal array and out of the orthogonal array of grey
relational analysis, get the same of parameters. The results of analysis show that the surface roughness is
3.177 ftm, dross height is 0.233 mm and cutted taper is 3.231°. After the single and multiple quality
objectives were compared. It can seen that the in and out of orthogonal array of grey relational analysis to
obtain the optimum results. Above could deduce from the optimized parameters model of single and
multiple quality objectives are good enough for the relational research in laser cutting and could be used
for practical applications in related industry.

Keywords: Laser Cutting, 6061 Aluminum Alloy, Taguchi Method, Grey Relational Analysis.
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