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A Study on the Improvement of Forming Processes of Valve-Spring Retainer

Hyun-Seok Oh, Ho-Yong Lee and Beong-Bok Hwang
Abstract

The conventional five-stage forming processes of the valve-spring retainer are simulated using
the rigid-plastic finite element method. As a design criterion, the improved process should satisfy
the maximum forging load during processes within the loading limit of the available press and
should not induce any geometrical defects. Hollow bars are recommended as initial billets to skip
the heading and piercing processes. Through various simulations, it is found out that the one stage
process results in less forging loads and better strain distributions.
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Fig. 3 Deformation patterns and load-stroke relationships for the second step operation.
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Table 2 The comparison between possible one-step processes and conventional one

one-step forging process
conventional ; .
process closed die open die
. process
comparison S,D34,T75 C.D34,T7.5 $,D34,T9 S,D34,T7.5
max. punch load (tonf) 253.38 106.48 108.89 98 78
effective strain 3.0000 2.8000 3.0000 2.9005 7376
number of operation 5 1 1 1 1
number of die 8 2 2 2 2
die shape complicated simple simple simple simple
material waste much none none none none
process time long short short short short
possibility of crack by bend
. much less less much less
ing
possibility of fracture by
. much much less much less
fatigue

» Shape of Die [S : slanting surface, C : curved surface’

» Pipe (D : outer diameter (mm), T : wall thickness(mm) ]
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