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Preform Design Technique by Tracing the Material
Deformation Behavior

J. T. Hong, C. H. Park, S. R. Lee and D. Y. Yang

Abstract

Preform design techniques have been investigated to reduce die wear and forming load and to improve material flow,
filling ratio, etc. In hot forging processes, a thin deformed part of a workpiece, known as a flash, is formed in the narrow
gap between the upper and lower tools. Although designers make tools that generate a flash intentionally in order to
improve flow properties, excessive flash increases die wear and forming load. Therefore, it is necessary to make a
preform shape that can reduce the excessive flash without changing flow properties. In this paper, a new preform design
technique is proposed to reduce the excessive flash in a metal forging process. After a finite element simulation of the
process is carried out with an initial billet, the flow of material in the flash region is traced from the final shape to the
initial billet. The region belonging to the flash is then easily found in the initial billet. The finite element simulation is
then carried out again with the modified billet from which the selected region has been removed. In several iterations of
this technique, the optimal preform shape that minimizes the amount of flash without changing the forgeability can be

obtained.
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Fig. 5 A piston used in the air-conditioner of an auto

)

2 H B¢ & B ob pfl

tlo
&
pas
|o
&
[
2
b
itk
[—l’(

mobile

Excessive flcsh

. . e
(a) Initial billet (b) Forged shape (c) Final product

Fig. 6 Forging process of a piston
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Fig. 14 The Comparison of the die wear
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