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Experimental and Analytical Researches on Mechanical
Properties Related to Formability of AZ31B Alloy Sheet

S. H. Kim, K. D. Park, J. H. Jang, K. T. Kim, H. W. Lee, G. A. Lee, S. Choi

Abstract
In this paper, tension tests and formability tests are performed to construct a database related to mechanical properties
and the formability of the AZ31B Mg alloy sheet. A forming test with a hemi-spherical punch is conducted at varying
temperatures to establish a forming limit diagram. In order to verify the applicability of the analysis using the

conventional flow hardening model, a finite element analysis is performed on the hemi-spherical punch forming process
and the results are compared with experimental ones. The study investigates problems involving a computational analysis

that does not consider flow softening of the magnesium alloy at elevated temperatures.
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Fig. 1 Stress-strain curves obtained from tensile tests
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Fig. 2 Effect of the strain rate on mechanical
properties

Table 1 Strain rate sensitivity according to the

temperature
Temperature m-value
RT 0.00349
100°C 0.02002
2007C 0.08925
2507C 0.13495
3007C 0.13984
400°C 0.18531
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(a) die shape (b)) UTM
Fig. 3 Schematic shape of the testing machine and the
die for the formability test

Fig. 4 Deformed shape of the blank after the
formability test at 200°C
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Fig. 5 FLD constructed at various temperatures
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Fig. 6 Schematic shape of the finite element model

and the tools shape for the FE analysis
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Fig. 7 Comparison of the punch load vs. punch stroke
between the analysis and the experiment
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Fig. 8 Comparison of the thickness strain between the
analysis and the experiment
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