=] St=EAMIIEEER|, M 203 A2 5, 2011
Transactions of Materials Processing, Vol.20, No.2, 20711
DOl : 10.5228/KSTP.2011.20.2.146

Az31B oOlaul& &
TI?_ YA -SIMY A

Experimental and Analytical Evaluation of Forming
Characteristics for AZ31B Magnesium Alloy Sheet

M. G. Lee, H. J. Kim
(Received December 21, 2010 / Revised March 8, 2011 / Accepted March 11, 2011)

Abstract

This study aimed at providing an experimental database for the mechanical properties of AZ31B magnesium alloy
sheet such as stress-strain curve, yield stress, R-value and forming limit diagram(FLD) at various strain-rates and
temperatures. Tensile tests were carried out on specimens having the orientations of 0°, 45° and 90° to the rolling
direction with different crosshead speeds in the range between 0.008 and 8 mm/s at temperature from 25(room
temperature) to 300 C. The influence of the specimen gage length on the tensile properties was investigated. FLD tests
were performed at punch speed of 0.1 and 1.0 mm/s in the same temperature range as that of the tensile tests. Swift cup
tests were conducted to verify the usefulness of the material database and the reliability of the finite element
analysis(FEA). The effects of strain-rate as well as temperature were taken into account in these simulations. It was
shown that the FLD-based failure was reasonably well predicted by the thermal-deformation coupled analysis for this
rate-sensitive material.

Key Words : AZ31B Magnesium Alloy Sheet, Material Test, R-value, Forming Limit Diagram, Swift Cup Test, Finite
Element Analysis, Strain-rate Effect
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Table 1 Basic condition for tensile tests

Material AZ31B Mg alloy sheet (t 0.5)
Specimen KS B0801 13B (gage length 50mm)
Temperature | 25, 100, 150, 200, 250, 300 C
Strain-rate 0.00016, 0.0016, 0.016, 0.16/s

Dir. to RD 0°, 45°,90°
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(a) Gage length (b) Flow stress curves
Fig. 4 Influence of gage length on stress-strain curve
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Table 2 Thermal properties for FEA
1000 J/(kg-C)
96 W/(m-C)

Heat capacity

Thermal conductivity

Heat transfer coefficient 2.95 W/(m?-C)
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