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Influence of initial ECAP passes on the anisotropic behavior
of an extruded magnesium alloy
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Abstract: In this paper, a transversely isotropic behavior of AZ31 Mg alloy produced by equal-channel angular pressing
(ECAP) process was investigated through tensile test and microstructure observation. The effects of initial ECAP pass
number on the anisotropic behavior and mechanical properties of the Mg alloy are evaluated after conventional direct
extrusion test, which are carried out at a temperature of 200°C. As a result of the tensile test in three directions (0°, 45°,
and 90° to the extrusion direction of the sheet) at room temperature, elongation of as-extruded AZ31 alloy(ECAP for 0
pass) showed an unusual anisotropic behavior depending on the extrusion direction although the yield strength and tensile
strength are similar to the ECAPed AZ31 alloy. After ECAP for 4 passes at 200°C, microstructural observations of
ECAPed magnesium alloy showed a significant grain refinement, which is leading to an equiaxed grain structure with
average size of 2.5 pm. The microstructures of the extruded billet are observed by the use of an electron back-scattering
diffraction (EBSD) technique to evaluate of the influence on the grain refinement during extrusion process and
re-crystallization mechanism of AZ31 Mg alloy.
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Fig. 1 Engineering stress-strain curves of sheet extrusion for
(@) AZ31 billet and (b) ECAP for 4 passes
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Fig. 2 Elongation in compression with increasing ECAP
passes for AZ31 alloy
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Fig. 3 R-value of AZ31 alloy extruded sheet without ECAP,
ECAP for 2 passes and 4 passes
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Fig. 4 Microstructures of AZ31 alloy (a) in extrusion condition
without ECAP and (b) after ECAP for 4 passes.
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Fig. 5 Microstructures of AZ31 in sheet extrusion without
ECAP and after ECAP: (a) center and (b) center of
surface.

WA ECAP &4 & 3skA] &L =34 AlH
oA mAzF o] 20:30me] Z7)E ZHe=
AR YEo] & Wgko 7 Lo} 9= AL g9l
k4= A, = AAe] Ht AA Y Z717F lum
el el AL geksh el 2719l Ao et
it

Fig. 59] (@)°llA & 5 91520, &= FAdH9
ZFAo) A= ¢F 10 ume] 7] 2 zH= AA Yol thE

.Tﬂrill:,/]g‘j\—y =z HL%‘]:OE 7z 3]— Eﬂﬂ]‘q ]/"ﬂi;ﬁ,ol
B A BEHAUCE WA ECAP FHE 53
A 3 hET WA Rk DS Bit
A% AAYPEe] 71AH 54 2 2o
2 vAE Aow wrdd

= A SN E #
o] &3t A FZA 9] AolE = T u;];g]_ol_ﬂl 3 _3}

D\i u‘l“‘4 u]k“—%—z]lg ;-T
43§ Fig. 59 (b)oll WERASIT
e el 24 ARE 4
waEn esje A O dd wAzAE
Zhs A AR 5 AT OM G elM = 2A
A71E A ofHE AR vAR A4
o

|

[o:

(o)

A2tk webA ECAP &4 o7} 23 71&

!

of

gl A7iek el wel 4l FFE
A= Aow AtE oy} ool =

o2

'h‘ -

0001 2110 0001 2110

Fig. 6 OIM map observed on the 0 and 90° with respect to
the extrusion direction in the as-extruded AZ31 Mg
alloy: (@ OIM map and (b) IPF map.
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