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Abstract

: Mg alloy sheet exhibits significant differences in tensile and compressive yield stress depending on the

temperature, as well as variations in its hardening behavior. Such unusual behavior makes it difficult to simulate the
forming process of Mg alloy sheets. Results of analysis tend to deviate significantly from the experimental data
because commercial software do not completely implement the unusual hardening behavior, yield asymmetry and
temperature dependent changes in the Mg alloy’s material properties. In the previous study, an in-plane tension-
compression cyclic tester was developed to predict the cyclic behavior of Mg alloy sheets at an elevated temperature of
up to 250 °C. A new constitutive equation was suggested to analyze the unusual behavior, and was implemented in the
commercial software in the form of user subroutine. In this paper, a stamping process of Mg seat cushion panel for
automotive parts was simulated using the experimental data and user subroutine. Based on the analysis, an optimal
temperature condition was determined and a stamping die shape at each step was suggested in the non-isothermal

stamping of Mg alloy sheets.
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Table 1 Variation of Young's modulus and R-value of the
AZ31B magnesium alloy from 25 °C ~250 °C

E(GPa) RO R45 R90
25°C 42.4 2.1198 2.6705 3.0235
100 °C 40.5 1.50219 | 1.9190 24203
150 °C 32.5 1.095008 | 1.2968 1.5418
200 °C 27.4 0.74784 | 0.933004 | 1.0401
250 °C 25.8 0.7165 0.8221 0.8942
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Fig. 1 Results of tension-compression test according to
temperature effect (a: T-C-T, b: C-T-C)
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Fig. 3 Stamping precess of seat cushion panel
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Table 2 Thermal property for the stamping analysis

Heat capacity 1,000J kg"C'l
Thermal conductivity 96 W m°C”'
Heat transfer coefficient 4 W m*C
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Fig. 4 Designed blank shape from initial blank out line

Transactions of the Korean Society of Automotive Engineers, Vol. 24, No.5, 2016 607



Oh Suk Seo : Chung An Lee - Chang Su Park - Hwa Jin Kim * Kyoung Teak Lee

=8 a Table 3 Temperature conditions for non-isothermal
1" process 2" process
\ Die 250 °C 200 °C
/ | 360mm
Punch 100 °C 150 °C
/ \ Holder 250 °C 250 °C
f’i ..'
[ 0.7 1 —e—Isothermal result
650mm
. . . - #--Non isothermal result
Fig. 5 The blank shape and size for seat cushion panel 06
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Fig. 8 Comparison of non-isothermal analysis result and
try-out for initial process
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Fig. 11 Analysis result of isothermal by the proposed process
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Fig. 12 Deformed shape and temperature distributions of
non-isothermal for seat cushion panel
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Fig. 13 Analysis result of non-isothermal by the proposed
process
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Fig. 14 Comparison of analysis result and try-out using the
proposed process
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