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Abstract

Surface roughness on machined part is a key performance index of surface quality for metal machining
industry. Selecting an appropriate machining condition is a way to reduce surface roughness. This study aimed
to reduce surface roughness by determining the significant factors affecting surface roughness and to obtain
the optimal machining condition in turning operation of a stainless steel machine component. The Shainin design
of experiment method was used to investigate the effect of five machining factors and to determine the optimal
machining condition of the significant factors on surface roughness. Furthermore, analyses of scanning electron

microscope and optical microscope images were used to investigate the differences of cutting tools, chips, and
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surface quality of the machined parts between machining conditions under the existing machining condition

and the optimal machining condition. The results showed that cutting speed and depth of cut were the significant

factors affecting the average surface roughness with the optimal machining condition at the cutting speed of

150 m/min and the depth of cut of 0.8 mm used for reducing the surface roughness.
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