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Abstract The microstructural changes by hot extrusion of AZ31B magnesium alloy were observed, and the
relation to the tensile property was examined. The tensile properties as oriented longitudinal(L), half
transverse(HT) and long transverse(LT) to the extrusion direction were investigated at 20°C, 100°C, 200°C,
300°C and 400°C, respectively. As the results, many recrystallized small grains distributed uniformly in large
banded microstructures formed along the extrusion direction. The grain size of as-extruded specimen was
around 30~150 um. As increasing the test temperature the tensile and yield strength with respect to the angle
between the axis of the tensile and the longitudinal direction in extrusion was decreased, but their elongation
were increased and their deviation between L. and LT specimens have disappeared from 300°C. This
mechanical anisotropy was reduced at elevated temperatures and almost disappeared at 400°C. It was
considered that the homogenization was occured by the recrystallization and the change of slip system was
occurred during tensile test process in elevated temperatures.
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Table 1. Chemical compositions of AZ31B Mg alloy used.

(Wt.%).
Al Zn Mn Si Cu Ni Fe Mg
310 1.07 030 005 0.003 0001 004 Bal

Table 2. The Conditions of extrusion process applied.

Specsification Condition
M/C type horizontal type
Extrusion container dimension dia. 150 X350 mm
m/c extrusion temperature 340°C
max. pressure 1,250 ton
pouring temperature 680°C
. mold material cast iron
Billet . ] .
dimension dia. 154 X 350 mm
homogenization treatment 390°C X 4 hrs
melting temperature 720°C
. melting furnace type electronic type
Melting ] )
melting atmosphere SFg+CO,+air

degas treatment Ar gas bubbling
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Fig. 1. The micrographs in the perpendicular cross section for 1.(0%, HT(45°) and LT(90%) direction of a hot-extruded AZ31B

magnesium alloy.
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Element Weight% Atomic%
Mg K 2.57 4.65
AlK 21.00 34.22
Mn K 72.27 57.85
Fe K 4.16 3.28
Total 100.00

Fig. 2. SEM-EDS quantitative analysis for particles.

N o
o x
N
oy
Lr'lo
)
<3
2
&%,&2
o
P
o &
“ﬂé‘ﬂ
o o
5 &
2 Ao
> 1
22
o o I R &

o 2
1%
o
I
o
of
o
5

N
ol
QL
3
%0

o

=
ool whE o g=AdA A
, 7t g2A vepta e

& AN gEu)e P A AgskE Ao
AZFE AR 21 ool = dApriA st daAEA] YA
A0} 599 Q3w LT e HORE AlRE.
a9 Fig. 19 2 EW) ¥ e AL e
SEM-EDS ZAMA3} Fig. 29} ZA3¢} 7o} Mn-Al 35t

Bl ZAeg EAHIAL

> oo i

32 A2 3 n20Mel JAH Ei

Fig. 3% Fig. 45 97 ¢4£8 AZ31B =A<
T2AIS T204 S zHzt 42, & Lo s AF sty
LT HEH20°C, 100°C, 200°C, 300°C, 400°C)°l w&
olgzrwel gHEte gy AXEE A7 54T AH
2 Jepd Zolth agelx & F e Hhet o] A

[ —O=euTS(20mm)
‘ e Y 5(20Mm)
o5 b e | ey T (20
Y S{ 211171
X0 F
©
=
% 180
[%2]
1
2 vopb - — I
a) S ]
0
20 100 200 300 400
Temperature(TT)

Fig. 3. Tensile properties of as-extruded AZ31B Mg alloy at
a test temperature of 20, 100, 200, 300 and 400°C,
respectively.
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Fig. 4. Elongation of as hot-extruded AZ31B Mg alloy in
tensile test at a temperature of 20, 100, 200, 300 and 400°C,
respectively.
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Fig. 5. Variation of hardness with the change of a test
temperature and an extrusion axis direction in T2 specimen.
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Fig. 6. Relationship between UTS and the angle between the
longitudinal direction in hot extrusion and the tensile axis at a
various temperature.
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Fig. 7. Elongation with change in a various orientation from
extrusion axis direction and a tensile temperature.
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Fig. 8. Tensile failures of AZ31B Mg alloy; (a) L, (b) HT and
(¢) LT direction, at 20°C, 100°C, 200°C, 300°C and 400°C,
respectively.
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