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Initial process of continuous dynamic recrystallization
in a superplastic AlI-Mg—Mn alloy

Takaaki KANAZAWA*, Hiroshi MASUDA™, Hirobumi TOBE*, Koji KAKEHI** and Eiichi SATO*

Microstructural evolution during region III deformation (7=723K, £=10""

s 1) in a superplastic Al-Mg—Mn alloy

(ALNOVI-U) was investigated. Surface makers drawn by focused ion beams (FIB) and internal observation by the
electron back-scattered diffraction (EBSD) method were used for surface studies and internal studies, respectively.
The surface markers clarified that both grain boundary sliding and dislocation activity significantly contributed for
deformation. In the EBSD studies, formation of new low-angle boundaries (LABs) was observed at core/mantle
boundaries and in core regions. The new LABs were formed by dynamic recovery of dislocation walls; it is the ini-
tial process of continuous dynamic recrystallization in region III superplasticity.
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Table 1 Chemical composition of the Al-Mg—Mn alloy
used in this study (mass%).

Si Fe Mn Mg Al

0.03 0.01 1.53 4.94 Bal.
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Fig. 1 Dependence of flow stress (solid line) and elongation
to failure (dot line) on strain rate at 723 K.

T=723K

40f £= 105"

t
W
(=}

T

1

True stress, . / MPa
N
(=]

—_
=]

0 0.5 1 1.5
True strain, g,

Fig. 2 True stress—true strain curves for Al-Mg—Mn alloy
with initial strain rates of 1X10 's ' and 1X10 s ' at 723K.
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Fig. 3 IPF maps and KAM maps (a) and (d) before deformation (773K, 1.8ks), (b) and (e) after fracture at region II (723K, &=
1X10 s ', £,=320%), (c) and (f) after fracture at region III (723K, 6=1X10""'s ', £,=230%). The black lines and green lines show

HABs (>15°) and LABs (4°-15°), respectively.
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Fig. 4 Dependencies of average grain sizes for RD and ND
and LAB fraction on true strain in region III (723K, §=1X
107's .
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Fig. 6 (a) KAM map and (b) misorientation profiles along
the arrows at a true strain of 0.25 (723K, é=1x10"s ).
The blue dotted lines in (a) indicate {1 1 1} planes.
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Fig. 7 (a) KAM map and (b) misorientation profiles along
the arrows at a true strain of 0.50 (723K, é=1x10"s ).
The blue circles in (a) indicate protrusions of grains.

Dislocation

wall\

Fig. 8 Typical KAM map at a true strain of 0.50 (723K,
¢=1x10"'s""). From the microstructural topology, the in-
teraction between GBS and microstructural evolutions can
be interpreted as below: GBS occurred between grain A and
B, resulting in the formation of dislocation walls and a new
LAB from the protrusions of grain A (indicated by the blue
circles).
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