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Effect of Punch Edge Shape on Blanking
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ABSTRACT: The work aims to study the effect of different punch edge shapes on blanking deformation and punch wear. The
effect of flat punch, step punch and roof punch on the blanking behavior under the same blanking conditions was analyzed based
on finite element analysis and experiment. The results showed that the change of punch structure changed the blanking process
and affected the stress and strain distribution in the blank, the peak blanking force, the crack generation speed, the elastic strain
energy and the single wear depth of the punch during blanking. The roof punch had the lowest peak blanking force, which was
15% and 10% lower than that of the flat punch and the step punch respectively. And also, it was the earliest to have crack initia-

tion and complete the fracture. Meanwhile, the high stress area of the blank concentrated on the edge of the concave die, and the
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elastic strain energy stored in the blank during punching was the largest, and the single wear depth in the working area of the

punch was the smallest, which was 84% and 80% lower than that of the flat and step punches respectively. The roof punch

makes the blank undergo greater tensile deformation before fracture and store more elastic strain energy. The blank undergoes

shear deformation in the tensile state. The blanking force is smaller. The change of the high stress distribution reduces the pres-

sure of the blank on the punch side during blanking. The broken blank undergoes elastic recovery, which can prevent the secon-

dary wear caused by the blank holding the punch during the punch return.
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Fig.1 Blanking die and structural design of convex dies: a) blanking die; b) structural design of convex dies
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Fig.2 Schematic diagram of model meshing and mesh refinement: a) model mesh; b) blank mesh refinement
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Fig.3 Comparison of blanking force-displacement curve (a) and maximum blanking force (b) of 3 different blade shape punches
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Fig.8 Punch wear diagram and point tracking curve: a) flat punch wear; b) step punch wear; c) roof punch wear; d) point tracking
curve of flat punch wear area; e) point tracking curve of step punch wear area; f) point tracking curve of roof punch wear area
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Fig.9 Punch side wear morphology: a) step punch;
b) roof punch
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