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Abstract

In this study, elastoplastic finite element analysis with multi-body treatment was used to elucidate the mechanical phenomena

occurring from pre-stressing of die-system. A finite element analysis model with detailed conditions is proposed. The effects

of die pre-stressing slope on the circumferential components of the pre-stressed die inserts were evaluated. The role of tight

fitting between the supporter and die case was also emphasized because it has a significant effect on the undesirable change in

the target slope of machined inner surface of the die case around the die insert. The two mechanical problems include the one

between die-insert and die case and the other between supporter and die case, and their correlation is minimized to establish

the optimum design in the die structural design stage because it cannot be quantitatively controlled owing to various factors

affecting the die structural behavior during die pre-stressing.
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Fig. 1 Conceptual diagram of die prestressing process by
press
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Fig.2 Finite element mesh system of the problem at the

initial position

Table 1 Material properties of die parts [31]

. Young’s .
Die . Poisson’s| Flow stress
Material | modulus .
number ratio (MPa)
(GPa)
@, @ G8 550 0.23 -
Y, = 1400
©) SCM4 210 0.30 b = 0.003
n=0.16
Y, = 1300
@ SCM4 210 0.30 b = 0.002
n = 0.05
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Fig. 4 Detailed development of contact along the die

insert and shrink ring interface

(a) p=85.0°

(b) = 85.5°

(c) B=186.0°
Fig. 5 Change of circumferential pre-stress components
with pre-stressing slope angle
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