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Three-Dimensional Rigid-Plastic Finite Element Analysis of
Nonsteady State Shaped Drawing Process

H. C. Kim*, Y. Choi** and B. M. Kim***

ABSTRACT

In this paper, nonsteady state shaped drawing process has been investigated using the three-dimensional
rigid-plastic finite element method. In order to analyze the shaped drawing process. a method to define
straight converging die considering straight die part, die radius part and bearing part has been proposed.
In addition, the modeling of initial billet and the generation procedure of mesh system have been suggest-
ed. The three-dimensional rigid-plastic finite element simulation has been performed for a square sectional
drawing process and its result has been confirmed in comparison with the existing experimental one. Also,
for the same process conditions, the effect of perimeter ratio in the shaped drawing process has been inves-
tigated.

Key Words : Shaped Drawing Process(¢] 3 2] 91%24), Nonsteady State(d ]75]}?:}}2}‘;“) Rigid-Plastic Finite Element
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Fig. 1 Transformation from global coordinate systemm to
skew coordinate system
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@ Straight die
@ die radius
@ bearing

Fig. 2 A schematic diagram of a drawing die and a definition
of numerical boundary of a drawing die
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(a) The round-to-triangular shape die
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(b) The square-to-triangular shape die

Fig. 3 Straight converging die defined by the present study
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{a) 2D mesh system of x-y plane {b) A generation of 3D mesh
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{c) A scheme of repositioning for penetrated region into the die

(d} The final mesh system of initial billet

Fig. 4 A procedure of mesh system generation for shaped
drawing process
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(b) The square drawing process
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(c) The rectangular drawing process

Fig. 5 Initial modeling in the shaped drawing of a polygonal
section from a round billet
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{b) The square-to-square shape die constructed by the present study

Fig. 6 Comparison of (a) practical die and (b) die-modeling
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Fig. 8 The exit cross-sectional shape of die for simulation
(a) hexagonal section  (b) square section
(b) rectangular sec.(1.333) (d) rectangular sec.(1.667)
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Fig. 11 Effective strain distribution by nonsteady state finite
element analysis
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