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Cutting Performance of Self-lubricating Turning Tools
with Elliptical Micro-textures
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Abstract

Elliptical micro-textures were made by using laser on the rake face of the tungsten carbide cutting
inserts. Molybdenum disulfide ( MoS,) solid lubricants were embedded into the micro-textures to form
self-lubricating textured tools. Finite element analysis was conducted to assess the effect of micro-texture
on the stress distribution of the cutting inserts. Dry cutting tests were carried out with these self-lubricated
cutting tools and conventional cemented carbide tools. As the results, there is no conspicuous adverse
effect on the stress distribution of the tool nose with micro-textures on the rake face. The cutting forces
and the cutting temperatures with the self-lubricating textured tools were greatly reduced compared with
that of conventional cemented carbide tools. Meanwhile, the rake wear and the chip deformation were
reduced, and the chip coiling was improved with micro-texturing lubrication.
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Fig. 1  Micrographs of surface textures on the rake face of carbide insert
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Fig.2  Micrographs of self-lubricating textured tools
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Fig.4 FEA analysis results of stress distribution on the rake faces
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Tab.1 Von Mises stress in 12 nodes along the main cutting edge of CT and STT tools MPa
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Fig.5 Variations of main cutting force
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Fig.6  Effect of cutting speed on the cutting forces
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Fig.9  Macro morphology of chips
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Fig. 13 Micrographs of worn rake face after cutting
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Fig. 14 Line distribution of S and Mo on the rake face
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