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Analysis of the Chip Shape in Turning ([)
— Analysis of the Chip Flow Angle —
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Abstract

Chip flow angle is one of the important factors to be determined for the scheme of Chip Control.
Up to now, however, a dependable way to predict the chip flow angle in practical cutting has not
been established satisfactorily. In this paper a rather simple theoretical prediction of chip flow
angle is tried based on some already widely confirmed hypotheses. The developed equation of chip
flow angle contains the parameters of depth of cut d, feed rate £, nose radius », side cutting edge
angle C;, side rake angle o, and back rake angle a,. Theoretical results of chip flow angle
given by this study bas heen shown in a good agreement with exprimental ones.
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Fig. 1 Determination of chip flow direction based on
the cutting edge geometry and undeformed
chip section
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Fig. 2 Calculation of chip flow direction based on the
cutting edge geometry and undeformed chip
section.
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Table 1 Cutting test condtions

Speed : 60, 80, 100, 120m/min
Feed : 0.05, 0.10, 0.15, 0.20m/rev
Depth of cut : 0.5, 0.75, 1.0mm
Cutting fluid : None
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Fig. 3 Chip flow angle(y.) vs. feed rate(f) for var-
ious cutting speeds(v)
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Fig. 4 Chip flow angle (7.) vs. cutting speed(v)

for various feed rates (f)
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Fig. 5(a) Theoretical chip flow angle vs. depth of cut.
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Fig. 5(b) Theoretical chip flow angle vs. depth of cut,
7, =0.8mm
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Fig. 6(a) Comparison between theoretical chip flow
angle and experimental ones in case the
depth of cut(d)is 0.5mm
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Fig. 6(b) Comparison between theoretical chip flow
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depth of cut(d) is 0.75mm
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Fig. 6(c) Comparison between theoretical chip flow
angle and experimental ones in case the
depth of cut(d) is 1.0mm
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