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Texture and Rolling Characteristics of AZ31 Magnesium Alloy

S. Akramov', Insoo Kim'*

Abstract
The aim of this work is to compare the microstructure, the texture, of an AZ31 Mg alloy processed via cold rolling
process. Initial AZ31 Mg alloy sheet samples with strong {0002} texture were cut along the angles of 12.5 and 25 degrees
to normal direction (ND). These specimens were rolled in room temperature condition. The microstructure was
characterized by optical microscopy and the texture was measured by X-ray diffraction.
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In order of weight saving more researchers interested
in Magnesium alloys since it is the lightest metal that can
be used for bodies of light weight transportations [1]. It
is well know that magnesium alloy sheets have poor
formability, because only few slip systems available in
hexagonal close packed crystal structure at room
temperature. Severe deformation processes are useful
tool for improving formability through the grain
refinement. A grain refined materials are stronger than in
a coarse grained state because of grain size hardening [2].

Many studies on the
deformation of Mg alloys. The results of these studies
shown that up to about 200° C, slip occurs readily on
the basal planes (0001) of the hexagonal crystal
structures [3].

In this work a rolled AZ31 Mg alloy was using cold
rolling processes at room temperature, with the aim of
comparing the resulting microstructures as well as their
texture development.

have been carried out
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textured) AZ31 Mg alloy sheets were prepared. These
specimens were cut along the angles of 12.5 and 25
degrees to normal direction (ND). The sheet samples,
with dimensions of 20mm x 10mm x 0.7mm, were
prepared from a sheet along the rolling direction. The
prepared Mg alloy sheets were then symmetrically rolled
to different reductions ranging from 0 to 40% on a
laboratory rolling mill in room temperature condition.
The sheets samples were reduced about 5% in thickness
at each pass. Cold rolled AZ31 Mg alloy sheets along the
angles of 12.5 and 25 degrees to normal direction were
investigated the microstructure and texture with the
optical microscope and x-ray diffractometer, respectively.
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Texture measurements were performed at one tenth
(5=0.9) thickness of the symmetrically rolled sheets.
(0002) pole figures were obtained by using the Cu-Ka
radiation with the Schultz reflection method. Fig. 2
shows (0002) pole figures the change in texture of the
AZ31 Mg alloy after symmetrical rolling compared to
the texture before rolling and initial sample. Strong basal
texture is observed in initial Mg alloy sheet Fig. 1(a). At
initial samples prepared with angles 12°30° and 25° basal



texture pole shifted respectively for 12°30° and 25°
degrees. With cold rolling up 40% reduction in thickness
texture of 0° samples retained all thought it change in
intensity about 20%. After large strain samples with
12°30” and 25° degree to the ND with rotated to the ND
direction.
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Fig.1. (0002) Pole figures from one tenth surface
layer $=0.9 (a) initial (0° to ND) AZ31 Magnesium
alloy sheet, (b) initial 12°30° to ND sample, (c) initial
25° to ND sample, (d) 40% cold rolled initial sheet, (e)
40% cold rolled 12°30° to ND sample, (f) 40% cold
rolled, 25° to ND sample.

The microstructure of the as-received material is
formed by coarse, equiaxed grains, about 2030 um size
and finer grains were observed(Fig. 2 a, b, ¢). After cold
rolling, grain size is decreased.

Fig.2. Optical micrographs corresponding to: (a) initial
(0° to ND) AZ31 Magnesium alloy sheet, (b) initial 12°30

to ND sample, (c) initial 25° to ND sample, (d) 40% cold

rolled initial sheet, (¢) 40% cold rolled 12°30’ to ND sample,

(f) 40% cold rolled, 25° to ND sample.
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In the present study the microstructure and texture
development of AZ31 Magnesium alloy sheet during
symmetric cold rolling was investigated using different
basal piane textures. The following conclusions are
summarized from this research work:

(1) The specimens having along the angles of 12°3¢”
and 25 degrees to normal direction showed fine
microstructure than {0002} textured specimens (0
degrees specimens).
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