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Single~Grit Orthogonal Cutting with Shaped Superabrasive Grains (1st Report)
—Force and Friction Angle-

Yoshifumi OuBucHI, Tetsuo Matsuo and Tatsuo OKAMURA

In this paper, single—grit orthogonal cutting has been performed on a carbon steel with shaped
CBN and diamond grains to understand the difference in surface quality and grinding force
between CBN and diamond wheels. The cutting and thrust forces were measured by means of
load washer under different negative rake angles, cutting speeds, and depths of cut. In each
cutting condition, the thrust and cutting forces increased linearly with increasing cross sectional
area of groove. Forces with diamond grains were greater in almost cases than the cutting with
CBN grains, and much influenced by cutting condition. On the other hand, no significant
influence except for rake angle was seen in forces in cutting with CBN grain. Furthermore, the
friction angles under each cutting condition was calculated to detect the deformation condition
in front of rake face at chip formation. It changed largely with grain type, rake angle and
cutting speed. There was a quite difference between diamond and CBN grains. The reason for
the difference would be the difference in coefficient of friction of two grain types.

Key Words : single-grit cutting, CBN, diamond, orthogonal cutting, negative rake angle,
cutting force, friction angle
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Fig. 1 Setup for single-grit cutting

Table 1 Experimental conditions

Grain type CBN(#18/20), MSD(#20/30)
Rake angle : 7 -45°, -60°, -75°

¥ork material S50C(Rec. ) ¢ 32X 15mm
Cutting speed : Vs | 10, 20 m/s

Table speed 0.33 m/s

Depth of cut : a <30 um

Cutting fluid Dry, ¥et(0il)
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Fig. 3 Photographs of chip
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Fig. 4 Photograph and cross section of groove
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Fig. 5 Influence of grain type on cutting forces
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Fig. 6 Influence of grain type on cutting forces
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Fig. 7 Influence of cutting speed and lubricant
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Fig. 8 Influence of cutting speed and lubricant
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Fig. 9 Specific cutting force
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Fig. 11 Friction angle vs. cross sectional area of groove
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Fig. 12 Friction angle vs. rake angle
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Fig. 13 Chip formation with negative rake angle
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Fig. 15 Friction angle influenced by plowing
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