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On the Three Components of Cutting Resistance in the Turning of Steel
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Abstract

Three components of cutting resistances in the turning of S45C steel are measured with a
tool dynamometer of wire strain gauge type. The cutting speed is kept at about 20m/min,
and the areas of cut are varied from 0.1 to 0.4 mm? (4 steps) for the depth of cut of 1.0 mm and
for feed rate of 1.0 mm/rev. respectively. The end cutting edge angle is kept at §°, front and
side clearance angles are kept at 5° and the approach angles (side cutting edge angles) are

varied from 0° to 75° (8 steps) for the normal rake angle of 0° and 5° respectively.

Results are as follows:

1. When the depth-feed ratio is set large, the feed component decreases and the back
component increases as the increase of the approach angle.

The main component is the largest and the back component is the smallest for smaller
approach angles but the feed component turns smaller for larger approach angles.

2. When the depth-feed ratio is set small, there is little change in every component in
accordance with the approach angle, and the main component is the largest and the feed

component is the smallest.

3. The angle between horizontal component and shank axis decreases from about 70° to
about 20° as the increase of the approach angle when the depth-feed ratio is large, and the

rate of decrease is high for smaller feed rates.

4. The angle between horizontal component and shank axis increases slightly as increase
of the approach angle when the depth-feed ratio is small.

5. The specific cutting resistances obtained by the experiments are as a whole smaller
compared with values calculated by Ebihara’s equation.
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Fig. 1 Relation between forces and angles
in orthogonal metal cutting

Fig. 2 Three components of cutting force
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Table 1 Specifications of Dynamometer

Rated Capacity Vertical Force 250, Feed
(kgf) Force 250, Radial Force 125
Linearity within  0.5%
Interaction within 296
Characteristci 1000 Hz

Frequency
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Fig. 3 Tool geometry
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Fig. 4 Cutting force vs. Approach angle ¢
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Fig. 5 Cutting force vs. Approach angle ¢
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