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Shape Optimization of Punching Tool Based on Static Analysis
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Abstract

Purpose of this study is to choose optimum shape of stamping punch for metal sheet

working. Stamping punch at different tip angles was prepared from stainless steel pipe. In order to

determine shape optimization of punch, the initial and durability stamping press test were conducted. It was

determined by considering the following two conditions; (1) the stamping process can be performed at low

levels of mechanical loading. (2) the punch can be used repeatedly with little deterioration in stamping

properties. As a result, the maximum value of stamping press load was increased by consecutive stamping.

This finding may occur as the result of sharpness on the punch tip, based on static mechanical analysis. The

optimum tip angle of stamping punch tool was the 45 degree angle.
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Fig.1 Stamping punch samples used in this study

‘ | 1
B o

Fig.2 Configuration of the experimental apparatus for

the stamping press test
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Fig.3 Load-deflection curves of the initial
stamping press test in this study
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Fig.4 Variations of the work energy and maximum

punching load with different edge angles in initial

stamping press test

Fig.5 Photograph of the burr deformation at the tip
of the punch of a 75 degree angle
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Fig.6  Schematic illustration of the slanting cut end
of the cylinder
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Fig.7 Curved portions on the tip of the punch at
different edge angles
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Fig.8 Schematic represent of the force system

among P, Pyand P, on the tip of the punch
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Fig.10 Variation of the maximum punching load

with the number of punching
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Fig.11 Variation of the work energy with the number
of punching

Fig.12 Deformation behavior on the tip of the punch
after prescribed number of punching
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