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A Study on Cold Forging Process Design of a Terminal
Pin for High-Voltage Capacitors

H. S. Kim, J. W. Youn and L. H. Son

Abstract

A terminal pin, which is a part of high-voltage capacitors, has a plate-shaped head section with thickness of 0.8mm.
The current manufacturing process, in which the head section is welded on the body part, has given wide deviations of
part qualities such as geometrical accuracy, mechanical strength and electrical stability. In this study, a cold forging
process sequence was designed in order to produce the terminal pin as one piece. The plate-shaped head section requires
an upsetting in the lateral direction of a cylindrical billet, which is followed by a blanking process. The deformed
geometry of the lateral upsetting, however, could not be predicted precisely by intuition since metal flows of an axial and
a lateral direction of the cylindrical billet would occur simultaneously. Therefore, in this study, three dimensional finite
element analyses were applied to the [ateral upsetting process in order to determine a proper diameter and height of the
cylindrical billet. Once the geometry of the initial billet was determined, intermediate forging processes were designed by
applying cold forging guidelines and the designed process sequence was verified by two dimensional finite element
analysis. In addition, cold forging tryouts were conducted by using a die set, which was manufactured based on the
designed process and finally we found that the part qualities were improved by the proposed cold forging process.

Key Words : High-Voltage Capacitor, Terminal Pin, Cold Forging, Process Sequence Design, Three Dimensional Finite
Element Analysis, Lateral Upsetting
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Fig. 1 Drawing of a terminal pin for high-voltage

capacitors: (a) front and (b) top view

Fig. 2 The head sections of terminal pins produced by
using a welding process
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Fig. 3 Schematic diagram of process flow: (a) preform
and (b) final forging stage
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