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Development of Diamond Wheel for Ultra Precision and High
Performance Grinding of Difficult-to-Materials
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Abstract

170

Development of diamond wheel with fine grains and multi-pore structures were newely

attempted. Wheels, that are employed for ultra precision and high performance grinding of
difficult-to materials such as tungsten carbide alloy using tool and die materials, must have both

performances to remove tool marks efficiently and to contact elastically with curved surfaces.

Diamond grains were bonded firmly by a melamine resin to prevent the decrease of machining

efficiency due to grain sinking within the bond materials. Also, highly foamed structures were

developed to increase the flexibility of the wheel, and to induce active self-sharpening by increas-

ing contact pressure between the wheel and work surfaces. In this paper, melamine-bonded

diamond wheels are trial manufactured, then the forming method of wheels are suggested, and the

grinding characteristics of wheels are also illustrated.
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Table 1 Grinding condition

Revolution speed of wheel 100 rev/min

Table speed 2 m/min
Setting depth of cut 2 pm
Coolant Soluble (1/50)
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Table 2 Comparision between characteristics of melamine bond diamond wheel and already developed

diamond wheel with multi-porous

Residual deformation(95)

24

22

Rigidity (MPa)

Porosity (%)

205

2980

164

60

70
70

Grain size (pm)

Bond material

Melamine

Vitrified

PVA
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