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Simulation-based Multi-stage Tool Design for an Electronic part
with Ferritic Stainless Steel Sheet

K. D. Park, J. H. Jang, S. H. Kim, K. P. Kim

Abstract

This paper replaces an conventional 300-austenitic stainless steel sheet to a 400-ferritic stainless steel for the cost
reduction of a pulsator cover of a washing machine. However, ferritic stainless steel has poor formability in comparison
with austenitic one. The low formability of ferritic steel results in problems during stamping such as fracture, wrinkling,
shape inaccuracy and so on. Design modification of the stamping tool is carried out with the aid of the finite element
analysis for multi-stage stamping process. The simulation results show that fracture occurs on top of the product while
wrinkles are generated by the excess metal near the wing part. Modification of the initial stamping die is performed to
improve metal flow and to eliminate problems during the stamping process. Simulation with the modified design fully
demonstrates that safe forming is possible without inferiorities.
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Fig. 4 Sections for measurement to evaluate the
formability

(d)

Fig. 5 Deformed shape and section shape at the
section A-A’ with the initial design at the first
stage when the stroke is (a) final stroke; (b)
31.7mm; {¢) 44.1mm; (d) 49.7mm
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Fig. 6 Strain distribution on the FLD and deformed
shapes at the section B-B’ with the initial
design at the second stage when stroke is (a)
FLD; (b)12.9mm; (¢)18.9mm; (d)22.5mm
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Fig. 7 Deformed shape and section shape at the

section C-C’ at the first stage with the
modified design when the stroke is (a) final
stroke; (b) 36.8mm; (c) 50.8mm; (d) 55.8mm
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Fig. 8 Strain distribution of the blank on the FLD
with the modified design
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