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Abstract: The specific strength of magnesium alloy is four times that of iron and 1.5 times that of aluminum. For this
reason, its use is increasing in the transportation industry which is promoting weight reduction. At room temperature,
magnesium alloy has low formability due to Hexagonal closed packed (HCP) structure with relatively little slip plane.
However, as the molding temperature increases, the formability of the magnesium alloy is greatly improved due to the
activation of other additional slip systems, and the flow stress and elongation vary greatly depending on the temperature.
In addition, magnesium alloys exhibit asymmetrical behavior, which is different from tensile and compression behavior.
In this study, a jig was developed that can measure the plane deformation behavior on the surface of a material in tensile
and compression tests of magnesium alloys in warm temperature. A jig was designed to prevent buckling occurring in the
compression test by applying a certain pressure to apply it to the tensile and compression tests. And the tensile and
compressive behavior of magnesium at each temperature was investigated with the developed jig and DIC equipment. In
each experiment, the strain rate condition was set to a quasi-static strain rate of 0.01/s. The transformation temperature
is room temperature, 100°C. 150°C, 200°C, 250°C. As a result of the experiment, the flow stress tended to decrease as
the temperature increased. The maximum stress decreased by 60% at 250 degrees compared to room temperature.
Particularly, work softening occurred above 150 degrees, which is the recrystallization temperature of the magnesium
alloy. The elongation also tended to increase as the deformation temperature increased and increased by 60% at 250
degrees compared to room temperature. In the compression experiment, it was confirmed that the maximum stress
decreased as the temperature increased.
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(a) L—type buckling

(b) W-type buckling

(c) T-type buckling
Fig. 1 Picture of compression test specimen following buckling
mode
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Fig. 2 Dimension of specimen
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Fig. 6 Experiment set-up

25, M FlA

OLW 2 et Al o]A o] ABAQUSE E3f &-
AA S FAEATh B mdge] A9 AA
A dd} s Rdsiant 259 45 S|E
FIE A7} AYEE YA 270Te] 58 F9
om olo] W& AlHE] 2% FEE I 8
Az w2 2% 4 Ad, FHzAe $H
1A A= Fig. 7, 83 2ok AAle] EAS kA
o= dy] duil ghs AR, =5 AA =1
S AA A ME F SHEE s A 2=

A A5k A Ay gLy} go] L Byol &
o EEE 4, A= JJ& glo] et Aoz A
ol = 89 l 5F7rEs gk

Temp. (°C)

+2.5000+02

16170102

Fig. 7 Temperature distribution of jig and specimen
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Fig. 8 Stress distribution of quartz

(o) 2-Point distance
Fig. 9 Stress distribution of specimen measured through the
quartz.

(a) Surface component
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Table 2 Result of compression test data

i Temperature Yield strength Elastic modulus
Table 1 Result of tensile test data (T) (MPa) (GPa)
Tempoeratme Yield strength Elastic modulus 20 201.6 46.8
©) (MPa) (GPa) 100 137 2
20 195 4 200 112.5 15
100 135 30 250 97.6 14
150 108 20
200 64 14 33. olE-ot= AlY
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Fig. 11 Compression test result by temperature
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Fig. 12 Comparison tensile and compression test result

Table 3 Result of tensile and compression test result in room

temperature
Yield strength Elastic modulus
Test mode (MPa) (GPa)

Tensile 195 44
Compression 129 43
Nl A F 4F ARae ket 2
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Fig. 14 Comparison of the strain in the longitudinal direction
and the transverse direction

Table 4 R-value by temperature

Temperature( C) R-value

20 1.89

100 1.84

150 1.68

200 1.52

250 1.07
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