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The cutting performance of CBN single crystals was studied in the precision cutting of several kinds of hardened steel. A
mirror surface, where the surface roughness was less than 0.05 um Rtm, could be obtained under optimum cutting
conditions in dry cutting of hardened steel containing no chromium, but the tool life was very short, about 200 meters in
cutting length. The orientation of the CBN single crystal had no great influence on the flank wear of the cutting edge. The
surface roughness of the stainless steel was about three times worse than that of hardened steels containing no chromium,
and the surface roughness in dry cutting was about three times better than that in wet cutting in each experiment.

1. Introduction

Polycrystalline CBN sintered tool materials
(PCBN) are widely used in cutting hardened steels
because of their superior mechanical properties
over other materials. These PCBN materials in
general consist of CBN particles a few micrometers
in diameter bonded together; therefore, a cutting
edge sharp enough to get a mirror surface cannot
be formed. At present the best surface roughness
for PCBN is about 1 um Rm.x. We tried to get a
mirror surface with a CBN single crystal (MCBN).

2. Experiment

Many CBN single crystals (2-3 mm) were grown
by the temperature gradient method with a conven-
tional solvent material’’. These crystals were
soldered to steel shanks and shaped into R-type
cutting tools whose nose radius was 0.5 mm.
Finally a sharp cutting edge was formed by polish-
ing both flank and face with a fine diamond
grinding wheel. This sharp edge is shown in Fig. 1.
The surface roughness of the MCBN tools was less
than 5 nm Rm.x. The chemical and mechanical
properties of several kinds of specimens used in
this study are listed in Table 1, and their shapes
and dimensions are illustrated in Fig. 2. Wet and
dry cutting conditions were tested by blowing
either kerosene mist or air on the machined surface

Cutting Edge

Fig. 1. Polished cutting edge.

Table 1. Properties of specimens

Specimens Chemical content  Hardness
Stainless STAVAX* 13.6Cr-0.25V HRC 54
steel SUS420J2  12/14Cr HRC 54
SUS304 18/20Cr-8/11Ni HRB 84

Maragi steel ' YAG300**  18Ni-9Co-SMo HRC 54
Carbon steel SK5 0.8/0.9C HRCS56, Raw

*SANDVIK Trade Mark,
**HITACHI METAL Tarde Mark.

throughout the cutting. The surface roughness was
measured by Form Tulysurf or Tulystep. The Rt; is
the maximum peak-to-valley height of the profile
in the assessment length of 0.08 mm. The Rtm is
the mean of ten Rt; values in the assessment length
of 0.8 mm.
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