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Abstract

This study focuses on the influence of tool design parameters on roughness. Firstly, it outlines the
importance of roughness in mechanical machining and the research significance of tool design pa-
rameters on roughness. This article elaborates on the definition and measurement methods of
roughness, as well as its impact on product performance, and reviews current related research. Sec-
ondly, this study analyzed in detail the relationship between tool design parameters and roughness,
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including the geometric parameters of the tool (such as tool angle and blade shape) as well as the
influence of tool material and coating technology on roughness. In particular, in-depth discussions
have been conducted on how different tool materials (such as high-speed steel, hard alloys, etc.) and
coating technologies can improve tool performance and thus affect roughness.
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Figure 1. (a) The influence of tool angle on roughness [8]; (b) Surface roughness variation with front angle; (c) The variation
of surface roughness with the radius of the tooltip arc; (d) The relationship between wear and surface roughness [11]
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Figure 2. The effects of tool radius, feed rates and depths of cut on average surface roughness values [13]
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Figure 3. Effects of tool wear value of CBN200 on surface roughness [21]
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Figure 4. (a) Surface roughness changes with cutting speed; (b) Surface roughness changes with feed rate; (c) Surface rough-

ness changes with cutting depth [24]
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Figure 5. Characteristics of different coatings [34]
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