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A Study of Single Point Diamond Turning of Tungsten Carbide
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Abstract : Machining characteristics of single point diamond turning (SPDT) for different cobalt
contents tungsten carbide with various rake angle tools are discussed. Conditions under dry
cutting, minimum quantity lubrication (MQL) with various cutting fluids, and compressed air were
studied. Wear and morphology of the cutting tool and roughness of the machined surface were
taken into consideration for performance assessment. Experimental result shows that turning tool
with -20° rake angle performs better than that of -25° rake angle tool. Apparent tool wear is
observed in the application of oil mist due to permeation of the mineral oil into cutting region with
the aid of compressed air. Therefore, an oil film is formed on the surface of tool and workpiece
which causes the chips to adhere to the machined surface. These chips in turn abrade the tool
and lead to severe tool wear. MQL with water miscible emulsion improves chip disposal, but
micro-chipping of the cutting edge takes places. Comparatively, there is less tool wear under dry
cutting condition than MQL. Nonetheless, the machined surface is deteriorated due to uneven
wear of the cutting edge. Application of the pressurized air without any cutting liquid promotes air

penetration and chip flushing. Compared with condition under dry cutting, for turning WC-1%Co
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the tool life is increased and surface roughness is decreased by 14% and 57% respectively. The

use of the compressed air of about zero degrees Celsius is then proposed. It is verified that there

is rarely any wear since graphitization of the diamond tool which is catalyzed by cobalt in tungsten

carbide can be effectively retarded. Mirror surfaces with surface roughness in Ra of 2 nm for

cutting WC-1%Co and 4 nm for cutting WC-13%Co are successfully achieved.
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