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Abstract 9213 1 339

Manufactured metal parts are becoming increasingly complex in response to more
extreme use. Consequently, the manufacturing process requires more steps to make a
part, which in turn increases the cost of manufacturing. Ideally, the hold flanging
process consists of two steps; The hold is cut and then a punch, which is larger in
diameter than the hole, creates the flange against a matching die set. However, it is often
found that a sharp edge is formed on the flange tip, necessitating an extra grinding step
to remove it. It is possible to eliminate the formation of the sharp edge, and
subsequently eliminate the removal step, if a flanging punch and die set with an
alternate geometry is used. Determining the flanging punch and die design is
experimentally challenging however due to the multitude of design possibilities. To
resolve the problem, the finite element method (FEM) has been used to study the hole
flanging process with different punch designs. It was initially determined that a single
large corner radius punch was not able to reduce sharpness at the flange tip, so a step
taper punch was explored. The hole flanging process was simulated using a 3mm thick
sheet of Al 1100-O with a 16 and 19 mm diameter punch and die set, respectively.
Approximately 1/3 the thickness of the aluminum plate was penetrated during the
simulation. The results showed that the optimal taper angle of punch was found to be 45
degrees. The experimental results showed a reduction in flange tip sharpness, which
were found to be in good agreement with the FEM simulations.





