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Development of an Aluminum Liner using Multi-drawing and
Ironing Processes based on the Ductile Fracture Criterion

Y. W. Yun', S. H. Kang®, C. K. Yun®, J. H. Lee'

Abstract

In this work, finite element investigations were carried out to manufacture a seamless aluminum liner without crack
generation using four-stage deep drawing followed by two-stage ironing process. In order to predict the crack generation
during the liner manufacturing process, the Normalize Cockroft-Latham(NCL) which is one of ductile fracture criteria
was adopted. In addition, the tensile tests were carried out to obtain the critical value of NCL by comparing the
experimental and FE simulation results. From this, various case studies based on FE simulation were carried to obtain the
optimum die designs which can prevent the crack generation during ironing processes. Finally, the aluminum liner was
successfully made using obtained die designs so that requirements were met in terms of thickness and height of the liner.
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Fig. 1 Aluminum liner for oxygenator
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Fig. 6 Predicted critical value in drawing process
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Fig. 7 Shape of 1, 2™ Troning dieset

Table 1 Design parameters in * ironing dieset

L1 12 a p
Casel 51 50.1 13.241 11.607
Case2 51 50.1 11 11.607
Case3 51 50.1 10 11.607
Cased 51 50.1 9 11.607

(unit: mm, dgree)

Table 2 Design parameters in 2™ ironing dieset
L1 L2 1 B
Casel 49.7 49.2 22.18 11.503

{unit: mm, dgree)
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