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  Effects of surface roughness, shaping method and edge geometries on lubrication were experimentally 

investigated for optimum tool lubrication. Following results were obtained: Firstly, isotropic roughness 

on the rake face decreased tool-chip friction to facilitate infiltration of lubricant into the interface if 

lubricant with ester group was employed. However, if mineral oil was employed, the isotropic roughness 

increased the tool-chip friction as the adsorbed lubricant suppresses formation of oxide film with low 

surface energy. Secondly, tool sharpening with short pulse laser can suppress occurrence of micro 

chipping on tool edge to decrease defects of grain boundaries and voids. In addition, if PcBN bounded 

with TiN is sharpening by pulse laser grinding, a surface layer with low friction can be formed by 

transition from cBN to hBN and TiB2 formation. Finally, it was found that equilibrium state to stabilize 

dead metal behaving tool edge exists to optimize negative land width and angle. 
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