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Bar Cropping by Conventional

Cutter

MIYAJIRO OHMORI* and AKIRA Y AMAZAKI*

Abstract — This paper describes the effects of several factors in round bar cropping using a

conventional tool apparatus on the shearing resistance and the geometrical properties of the cut end
surface. One side or both sides cropping test for two commercial plain carbon steel bars and a
commercially pure aluminum bar with each 9.5mm diameter was performed under the changing
clearance to diameter ratios from 0 up to 11%.

The shearing resistance decreases gradually with the increase in clearance, whereras the average
shearing resistance 7 increases with the increase in the ultimate tensile strength o5 , and the
following linear equation has been derived;

T,=A+ Bog
where A and B are both constants. .

Since the inclination angle between the cropped section and the normal cross section of the bar
varies with the clearance, the cut end surfaces are perpendicular to the bar axis between 2 and
4% of the clearance to diameter ratio. Conseqgently, this clearance to diameter ratio may provide
the proper value for round bar cropping.

The burnish depth and the shear droop are strongly related to the ductility of the bar, and the
higher the ductility, the greater these properties.

Of course, the both sides cropping process has shown superior geometrical properties of of the
cut end surface in comparison with those of the one side cropping.

The effect of the clearance in the round bar cropping on the shearing resistance has been dis-

cussed employing a simple upper bound solution for a plane strain problem.
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Fig. 3 Shearing force-relative stroke
diagram of S156C steel
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Fig. 5 Shearing resistance-ultimate ten-
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Fig 6 Inclination angle of cropped sur-
face as a function of relative
clearance for both sides cropping
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Fig. 7 Inclination angle of cropped sur-
face as a function of relative
clearance for one side cropping
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cropping and hodograph
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