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Table 1 Cutting conditions

Tool Single crystal diamond
Work material Electroless NiP plating
Cutting speed (m/min) >130

Depth of cut (um) 3

Pick feed (um) 10

Rake angle 0

Clearance angle 10
Lubrication method Wet

Fig. 1 Comparison of the cutting forces while machining
NiP using (a) nonirraidated tool, (b) FIB irradiated tool
and (c) FIB irradiated tool with heat treatment.
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Fig. 2 SEM image of the diamond tool after machining aluminum alloy. (a) nonirraidated tool, (b) FIB irradiated tool and

(c) FIB irradiated tool with heat treatment.
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Fig.3 Surface topography of the aluminum surface after machining using (a) nonirraidated tool, (b) FIB irradiated tool

and (c) FIB irradiated tool with heat treatment, measured using white light interferometer.
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A study on development and application of diamond tools for
Ultra-precision machining

Noritaka KAWASEGI and Hiroshi SUGIMORI

In the ultra-precision machining, a tool shape is an important factor to determine the shape and accuracy of the machined

area. In order to apply FIB machining to a single crystal diamond tool without depression of performance, a combination

method of a heat treatment and aluminum deposition was employed to remove ion-irradiation-induced Ga ions. Machining

experiment was performed to evaluate this method. As the result, it was found that irradiation of Ga ion causes an adhesion of

work materials on a tool surface. The adhesion and rapid tool wear was reduced by the tool heat treatment was applied.
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