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Abstract

223069

The main manﬁfacturing operation for the production of chain links is hole piercing. To produce a
hole diameter with high accuracy and smooth surface finish requires a piercing punch with high
dimensional tolerance and high quality cutting edge. The punch should also possess a long life. The
goal of this research is to identify a combination of punch material and hard film coating that
extends ’;hé punch life. Two types of tool'méterials for the punch were examined; WC without -a .
coating and high speed steel (SKHS51) without é coating and coated with TiC-CVD, TiCN - CVD or
TiCN — PVD. The geometry of punch was designed with three steps. The clearance for each step is
3.92 %, 3.08 % and 2.33 % of sheet thickness, respectively. The piercing hole diameter is 13 mm.
The workpiece material is medium carbon steel (JIS S50 C) héving 6 mm-in thickness. The
investigation of | wear was carried out by direct measurement of the flank wear of the punch and
indirectly by measurement of the cut edges, shear zone and burr height of the .workpiece. It was
found that the minimum wear rate and thus maximum tool life, was achieved using a punch
fabricated from SKHS51 tool steel coated with TiCN — PVD. The punch fabricated from WC broke
due to excessive férce required while attempting to pierce the workpiece. Lastly, it was found that
the used punch can be ground for reuse if the workpiece produces a shear surface greater than 2.5

mm and a burr height of less than 100 pm.





