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Tool Design in a Multi-stage Rectangular Cup
Drawing Process with the Large Aspect Ratio by the
Finite Element Analysis - Part 1. Tool Design

S. H. Kim, S. H. Kim and H. Huh

Abstract

Tool design is introduced in a multi-stage rectangular cup drawing process with the large aspect ratio.

Finite element simulation is carried out to investigate deformation mechanisms with the initial tool design.
The analysis reveals that the difference of the drawing ratio and the irregular contact condition produces
non-uniform metal flow to cause wrinkling and severe extension. For remedy, the modification guideline
is proposed in the design of the tool and process. Analysis results confirm that the modified tool design

not only improves the quality of a deep-drawn product but also reduces the possibility of failure.

Key Words : Tool Design, Rectangular Cup, Multi-stage Deep Drawing Process, Finite

Element Analysis
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Fig. 10 Deformed shape of the tool set at the stage 3
with the modified design (stroke = 8 mm): (a)
major axis; (b) minor axis
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