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A Study on Magnesium Alloy Impeller Manufacturing Process
using Finite Element Simulation

S. D. Kim, S. H. Kang, Y. N. Kwon, J. H. Lee

Abstract
This study focuses on the manufacturing process of a magnesium alloy impeller used for the fuel cell car using the hot
forging technology. The impeller has the very complicated shape with sharply curved blade and thus generally produced
by mechanical machining or casting process. However, since these technologies give the high manufacturing cost or poor
mechanical properties, the forging technology is required to make the high-quality impeller with the lower manufacturing
cost. In order for production of the impeller by forging technology, the parametric studies using finite element analyses
were carried out to find the optimal perform shape of impeller made of magnesium alloy AZ 31 and finally die design was

proposed based on the simulation results.

Key Words : Impeller( 8 21), Magnesium alloy(PF 2 W & #5), FEA(F- 32 A 84), Hot forging(d %)
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Fig. 1 Photograph of an impeller made of aluminum
alloy.
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Fig. 2 Stress vs. Strain plots according to various
strain rates at temperature of 250 °C.
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Fig. 3 Schematic preform and die shapes used in
the FE simulation of impeller forging process.
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Table 1. Summary of simulation results.

CASE CASE CASE CASE
A B C D
Load(kN) 154 129 134 181
Good Under Under Under
Results . . .
shape filling filling filling
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Fig.7 Die design for the impeller forging
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