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Single—Grit Orthogonal Cutting with Shaped Superabrasive Grains (2nd Report)
~Friction Behavior of Superabrasive Tools in Metal Cutting—
Yoshifumi OHBUCHI and Tetsuo MATSUO

There are great differences in ground surface integrity and residual stress between CBN and diamond wheels. In our
single-grit cutting, the measured cutting forces with CBN and diamond grains were largely different. For further under—
standing of the difference, friction behavior in cutting is most important characteristic to be solved. So, orthogonal cutting
test has been performed to measure friction angle on a carbon steel with CBN, diamond compax, and grain tools. And,
the cutting test in SEM was also performed to observe chip formation. There are no differences between friction angles
of CBN and diamond tools in ordinary cutting test. However, there is great difference in slow and short distance cutting
test. Diamond tools showed significantly small friction angle at about first cutting of Imm. In the cutting in SEM, the
diamond compax and grain tool show a large shear angle and flow type chip, while CBN compax and grain tool show
small shear angle with shear type chip. Therefore, diamond tool keeps a small friction coefficient during short cutting
distance, and the phenomenon was shown in high speed single grit cutting test.
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Depth of cut : 0.1mm
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| Workpiece : S45C (As received)
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Fig.1 Friction angle in cutting S45C steel with CBN and diamond

Fig.2 Cross section of S E sleei chip
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Fig.3 Friction and shear angle in cutting aluminum

Fig.4 Cross section of aluminum chip

Vicker's hardness Hy Mean pressure Pm GPa

Fig.5 Hardness vs. friction angle Fig.6 Friction coefficient vs. pressure
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Fig.7 Cutting forces and friction angle with CBN and diamond compax
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Fig.8 Cutting distance vs. friction angle with CBN compax
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Fig.9 Cutting distance vs. friction angle with diamond compax
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Fig.10 Chip shape and cross section
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Fig.11 Cutting forces and friction angle with CBN and diamond grains
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Fig.12 Change of friction angle with cutting distance
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Fig.13 SEM observation of chip formation in cutting with diamond tools
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Fig.14 SEM observation of chip formation in cutting with CBN tools
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Fig.15 Variation of chip formation in cutting with diamond tool
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Fig.16 Forces and friction angle in single-grit orthogonal cutting
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