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A new scanning electron microscope (SEM) equipped with two secondary detectors to measure the cutting edge sharpness
of tools was developed. Non-conductive samples such as diamond tools are normally coated with a 10 to 15 nm-thick Au
coating beforehand to avoid an increase in the electric charge. With this equipment we have obtained a cutting edge
sharpness of 20 to 60 nm for diamond tools carefully ground, and 10 to 20 nm for ion sputter-etched diamond knives.

1. Introduction

Ultra-precision machining using single crystal
diamond tools is performed under the conditions
of 1 nm to some 10 nm true depths of cut of
mirror-like surfaces. To obtain a surface roughness
under 10 nm Ruax, higher capability is required of
the machine tool and cutting tools. The perfor-
mance of a diamond tool depends on the quality of
the diamond itself, its crystal orientation, the tool-
edge finish, tool shape, etc. It is especially impor-
tant that a tool has the sharpest cutting edge
possible, in order to obtain a super-smooth surface.
However, a measuring method for cutting edge
sharpness in the order of nanometers has not been
established. In this paper, a measuring method for
cutting edge sharpness using a newly-developed
SEM equipped with two secondary electron detec-
tors will be reported."”

2. Configuration of SEM system and calculation
of sectional curve

The SEM configuration is shown in Fig. 1; a
conventional SEM is shown by the dotted line.
This system has a pair of secondary electron
detectors, A and B. Output signals from the two
detectors are put into a microcomputer through an
AD converter for data processing. When the edge
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Fig. 1. Configuration of newly developed SEM system.

line formed by two planes of the diamond tool is
irradiated perpendicularly by an electron beam,
the secondary electrons released by the reflection
point are detected by the two detectors, and the
SEM image created by the sum of the signals or
the difference between the signals is displayed.

The image created by the sum signal is the same
as that of a conventional SEM. The image created
by the difference signal may be affected by the
convex or concave shape of the sample surface.

In order to figure out the sectional curve of a
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