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JIS-SPCC steels have widely been utilized in the automotive industry due to
their good formability. Such steels nevertheless suffer two most well-known
problems, namely, fracture in stretch bending and edge cracking in flanging.
A hole expansion (or hole flanging) test has commonly been used to evaluate
edge cracking in flanging of a steel sheet. Our results here illustrated that the
limiting hole expansion ratio of a hole produced by piercing was lower than
that produced by the Drill & Reamer or the wire EDM method. This is due to
the specific geometry on the cutting edge as a result of piercing, which was
not as straight as that on the cutting edge as a result of the use of the Drill &
Reamer or the wire EDM method. In addition, the orientation of burr in the
test was noted to exhibit an effect on the hole flangeability; burr up (setting
burr on the opposite side with no contact to the punch) resulted in a lower
hole expansion ratio limit than burr down. Regarding the means to improve
the quality of sheared edge by compression, as the compression depth
increased, the limiting hole expansion ratio increased. Compression decreased
or even eliminated the height of burr and fracture.
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Punch speed [mm/s] 28
Blank holder force [kN] 50
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