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Effect of Heat Treatment Conditions on the Elongation of
1200 Aluminum Sheets*

Mineo Asano™*, Takuro Nakamura***, Hideo Yoshida****

It has been reported that the elongation of the 1050-H26 sheet annealed at 200C is lower than that of the
1050-H18 sheet. In this study, the effect of the annealing time at 250°C on the elongation of 1200 aluminum
sheets was investigated, and the cause of the low elongation was discussed by observing the change in
the microstructures before and after tensile deformation. The elongation of the samples annealed at 250C
for less than 50 minutes was below 1%, and this elongation was lower than the elongation of the as-rolled
and the annealed ones at 250C for more than 150 minutes. In the samples annealed for a short time, the
subgrains with a diameter of about 0.5 ~ 2 um were formed, and Fe and Si, which were a solid solution,
became segregated at the sub-boundaries. These samples were locally deformed in a stress concentrated
area during the deformation, and there was no significant increase in the dislocation density near the
fracture part after the deformation. The cause of the low elongation was considered to be due to the
dynamic recovery that locally occurred in a stress concentrated area during the deformation, because
dislocations introduced into the subgrains by the deformation easily moved to the sub-boundaries due to
the low solute levels within the subgrains.
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Table 1 Chemical compositions of the sample.  (mass%)

Si Fe Cu Mn | Mg Cr Zn Ti Al
0.06 | 0.85 |<0.01|<0.01|<0.01]|<0.01|<001| 002 | Bal.
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Fig. 1 Electrical conductivities, optical micrographs (cross section parallel to the rolling) and transmission electron
micrographs (plate surface) of the samples before and after annealing at 250C.
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Fig. 2 Scanning transmission electron micrographs
and EDS mapping images of the sample after
annealing at 250C for 50 min. (a) HAADF-STEM
image, (b) Bright field image, (c) EDS mapping
image of Si, (d) EDS mapping image of Fe.
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Fig. 3 Scanning transmission electron micrograph of the
sample after annealing at 250C for 1000 min.
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ary The solutes of Fe and Si become
segregated at the sub-boundaries
by annealing, and the solute
concentration of Fe and Si is low
within the subgrains.

The Si phases are precipitated in
a ring-shape on the sub-
boundaries, and then the subgrain
growth occurs, and the ring-
shaped Si phases are left behind
in the grains.

Fig. 4 Schematic diagrams of microstructures of the samples before and after annealing at 250C.
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Fig. 5 Uniaxial stress-strain curves of the samples before
and after annealing at 250C.
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Fig. 6 Appearance of the tensile test specimens.
(a) as-rolled, (b) 250°C -20 min, (c) 250°C -50 min,
(d) 250°C -150 min, (e) 250C -1000 min.
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Fig. 7 Thickness distribution of the tensile test specimens.
The white arrows indicate the fracture part. The
black arrow indicates the local deformation area.
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Fig. 8 Transmission electron micrographs (cross section parallel to the rolling) of the samples before and after the tensile
test. The position at 200 um from the fracture part of the tensile test specimens was observed after the tensile test.
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