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Texture Formation during High Temperature Compression Deformation in Al-3mass % Mg Alloy
Kazuto Okayasu and Hiroshi Fukutomi
Division of Materials Science and Engineering, Faculty of Engineering, Yokohama National University, Yokohama 240-8501

Uniaxial compression tests were conducted on Al-3 mass% Mg alloy under various amounts of strain, strain rates and tem-
peratures. High temperature yielding phenomena are seen at the temperatures higher than 623 K and strain rates ranging from
1.0x10-4s71to 1.0x 103 s~ L. Texture examination elucidated that fiber textures are constructed in all the deformation condi-
tions. The main components of the fiber textures are {011} and {001}. The transition of the main component from {011} to {001}
with an increase in strain is seen in some deformation conditions. It is considered that orientation stability for crystal slip deforma-
tion as well as the rapid recovery during the deformation of the grains close to {001} orientation made it possible to grow by con-
suming the other deformed grains with the orientations such as {011}, resulting in the development of {001} texture with an in-
crease in strain. In addition, it is suggested that new grain formation in dynamic recrystallization also contribute the development

of {001} texture.
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Table 1 Chemical composition of Al-Mg alloy (mass%).
Mg Si Fe Cu Al
3.32 0.06 0.01 0.00 Bal.
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Fig. 1 True stress—true strain curves obtained by compres-
sion test at three different temperatures under final strain rates
of (a)-(c) 5.0x10-4s !tand (d) 1.0x10-3s 1.

(b)

Fig. 2 {011} pole figures for the specimens compressed under a final strain rate of 5.0 x 104 s~1. The pole densities are projected
onto the compression plane. The average pole density is used as units. The deformation was conducted at (a) 573 K up to a true
strain of —0.8, and (b) 723 K up to a true strain of — 1.0, respectively.
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Fig. 3 Inverse pole figures for the specimens compressed under a final strain rate of 5.0 x 10~4 s~1. The distributions of pole densi-
ties of the compression plane are given. The average density is used as units. The deformation was conducted at 723 K up to a true
strain of (a) —1.0, (b) —1.4and (c) —1.7, respectively. The position of maximum pole density (PMAX = (o, 8)) is given below the
figures. The « and B are the angles measured in degrees from (001) to (011) and from (011) to (111), respectively.
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Fig. 4 Change in the pole densities of the compression plane
at {001} and {011} with an increase in final strain rate under
two kinds of true strain at 723 K.
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Fig. 5 Stress dependence of true strain rate compressed at
723 K.
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Fig. 6 Histograms showing the distribution of grain size exa-
mined (a) before and after deformation with a final strain rate
of 1.0x10-3s~1 up to a true strain of (b) —1.0 and (c) —1.4.
Gray bars exhibit the fraction of all the grains in the particular

size, while black bars exhibit the fraction of grains within 15
degrees from {001} orientation.
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Fig. 7 Grain structure map constructed by EBSD. The deformation was conducted at 723 K under final strain rate of 1.0 x 103 s~1!

up to a true strain of —1.0.
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