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An Analysis of Punch Cutting Edge Angle in Punching Process
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Abstract
This paper presents a mathematical model of punching

process for punches having cutting edge angles. The punching
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process can be divided into 2 stages: indenting and shearing
stages. In the first stage, the magnitude of punching force is
proportional to the dépth of indentation. However, it is constant in
the shearing stage.

With the assumption - of rigid-perfectly plastic material for
sheet metal, the slip-line field theory can then be applied for
punching force analysis. Stress in punch cutting edge is analysed
by using finite element method.

Numerical results show that the cutting edge angle which
requires minimum punching energy without punch failure is about
15 for high speed steel punch and 2-mm thick copper sheet. By
comparing the theoretical punching force with the experimental
force, the maximum error of 9.70% is shown at the cutting edge

angle of 45",
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