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Abstract
Disk clamps, a component in hard disk drives, were originally manufactured by a subtractive
machining process, which has an associated high cost and long machining time. The manufacturing
process was changed to stamping, for both reduced cost and time, however it was found that holes
cut in the clamp have an unacceptable surface roughness. The objectives of this research are to
reduce the surface roughness as well as further decrease the processing time. The finite element
method (FEM) was selected to study the stamping process of disk clamps in order to identify the
cause and suggest solutions to decrease the surface roughness. FEM was also used to study
stamping die design in order to reducing the stamping process time by eliminating stamping steps.
The use of a shaving die was found to reduce the surface roughness of the cut holes as well as to
minimize the amount of burrs. The results show that holes should be cut before counter boring to
reduce stress concentrations. The proper clearance for the shaving die was determined to be 7.33
percent of the sheet metal thickness. Furthermore it was found that the use of a progressive die can
reduce the processing steps from 11 steps to 8 steps. In summary, this research identified ways to
reduce surface roughness as well as decrease the processing time from 154 seconds to 34.64

seconds, which increases production volume.





