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Advanced engineering ceramics have been highlighted mainly owing to their superior hardness, corrosion/wear
resistance, and thermal insulation performances. However, they are usually very difficult-to-cut because of their high
brittleness. In light of this, ultra-precision machining has been studied to perform ductile-regime cutting in the
machining of ceramics. Ductile-regime cutting can feature a smoother surface, and lower subsurface damage as the
dominant material response during cutting showed ductile behavior. Researchers have investigated promoting ductile-
regime cutting to improve the machinability of ceramics. In this study, various coating materials were applied to the
workpiece surface, and their effects on machinability improvements were explored. A total of 6 surface coatings and
lubricants were applied to soda-lime glass. The critical depth of cut (CDC), the depth where the ductile-brittle
transition (DBT) occurred, was increased in all coatings and lubricants, with an improved ductile cutting regime.
Experimental results showed that solid coatings were more effective than liquid lubricants in enhancing the ductile
cutting regime. It was thought that solid coatings induced an additional downward force by resisting material
deformation and chip evacuation, thus contributing to suppression of crack opening. It is expected that this research
can contribute to the machinability improvements of brittle materials.
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Fig. 1 Ductile and brittle region of orthogonal cutting of soda-lime
glass
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Fig. 2 Optical images of the coatings (a. original, b. wax, c. Rubber
spray, d. PDMS (5 : 1), e. PDMS (9 : 1))
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