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Abstract

Magnesium alloys are currently expected to be widely used for weight reduction of cars and as high efficient materials in the
automotive and electronics industries. Although the specific strength of magnesium is excellent, it cannot be easily formed at room
temperature due to its HCP structure. However in order to improve the formability of magnesium, it is necessary to investigate its
formability in the warm temperature range. In the current study, the aim was to add to the magnesium property database so that the
mass production of a magnesium car body can be accomplished. Warm tensile tests were conducted and the forming limit diagram
was determined to confirm formability characteristics of magnesium AZ31B alloy sheet. In addition the bending formability and
the magnesium damping capacity were evaluated for AZ31B and compared to SPRC440E which is a sheet steel used for car

bodies.
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Table 1 Chemical composition of SPRC440E 0.8t (wt%o)
Fe C Mn Si P S
98.4 0.08 1.42 0.01 0.02 | 0.002

Table 2 Chemical composition of AZ31B 1.4t (wt%)

Mg Al Zn Mn Fe Si
95.7 3.2 0.7 0.3 0.03 0.02
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Fig. 1 The geometery oFthe test specimen

Table 3 Test conditions of Tensile test

Division Case 1 Case 2 Case 3
Material SPRC440E 0.8t | AZ31B 1.4t | AZ31B 1.4t
Temperature RT RT 250C
Strain rate 0.02mm/s 0.02mm/s 0.02mm/s

500+ —_ SPRC440E 0.8t (RT)

— AZ31B 1.4t (RT)
—— AZ31B 1.4t (250°C)

400+

300+

200+
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Strain (%)
Fig. 2 Strain Stress curve of SPRC440E and AZ31B

Stress (MPa)

(a) AZ31B (Base metal)

(b) AZ31B (250°C)
Fig. 3 Microstructure of AZ31B at Base metal and after
tensile test 250C
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Table 4 Test conditions of FLD at Mg AZ31B

Material AZ31B 1.4t
Temperature 250C

Velocity 80mm/sec
Specimen size 25,50,75,100,123,126,135,200mm

(a) Tool design (b) Test Specimens

Fig. 4 Tooling Geometry for Dom stretching test

(b) Forming & Holding (c) Unloading
Fig. 5 FLD Test process

(@) linser

Fig. 6 Specimens after the Dom stretching test
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Fig. 7 FLC of Mg AZ31B (250°C)

Table 5 Test Conditions of V-bending & U-Bending

Division Case 1 Case 2
Materials SPRCA440E 1.4t AZ31B 1.4t
Blank Size 90x30mm 90x30mm
Die Radius 2,4R 2,4R
Clearance 0% (1.4mm) 0% (1.4mm)
Temperature RT 250C
Velocity 0.1, 0.5mm/sec 0.1, 0.5mm/sec
BHF 10, 50kn 10, 50kn
Direction 0° 0, 45, 90°
100
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(a) U-Bending Die (b) Measurement
Fig. 8 U-Bending Die and Measurement Methods
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Fig. 9 Results of U-Bending test
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Fig.10 Extraction method of test specimens
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Fig.11 Specimen Size of vibration damping test

Fig.12 Equipment of vibration-damping test
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