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Fig. 1 Changes in the rate of increasing of the depth of
the irradiated area, plotted as a function of ion dose.
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Fig. 2 Tool wear on the rake face of (a) the FIB tool and
(b) the heat-treated tool. (c) The shape of the cutting
edge of the FIB tool and (d) the treated tool. The dashed
lines in (c) and (d) indicate the original tool shape.
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1) N. Kawasegi et al.: Prec. Eng., 38 (2014) 174.
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Fig. 3 Changes in the depth of face wear, plotted as a
function of the cutting length.

Fig. 4 Surface topographies and cross-sectional images
of the NiP surface after machining using (a) the FIB tool,
and (b) the heat-treated tools, following a cutting distance
of 19040 m.

2) N. R. Parikh et al.: Appl. Phys. Lett., 61 (1992) 3124.

i 2

TR T TEW T, THERY:  ARESH-28d%, &i%1 FEL
) PR, BT R —BRICHELE L
EFET

X—U— RN BKEENT, ¥4 VvELFTE, R/ —L4, UHITE

Development and its application of ultra-precision cutting tools

fabricated using focused ion beam

Processing Technology Section; Noritaka KAWASEGI and Material Technology Section Hiroshi SUGIMORI *!

A focused ion beam (FIB) is an effective technique for fabricating micro-scale shapes on diamond cutting tools. However,

ion irradiation of diamond tools causes ion implantation, defects, and non-diamond phases, all of which degrade the tool

performance. To remove affected layers from FIB-irradiated diamond tools, heat treatment in air was applied, then the effect of

the heating parameters on the etch ability of the irradiated area was investigated. It was found that the affected layer could be

etched and removed from the diamond tool surface, even at 500 °C. In machining experiments on nickel phosphorus, we

obtained the machining performance was improved by applying heating technique, and the cutting forces and machined

surfaces were similar to those obtained with the non-irradiated tool. These results indicate that the proposed heating technique

is effective for diamond cutting tools shaped by FIB.
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