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Effects of Si Content on Recrystallization of 3003 Aluminum Alloy *
Makoto Ando**, Atsushi Fukumoto*** and Hirokazu Tanaka****

The effects of the Si content on the recrystallization of the 3003 aluminum alloys were investigated to
obtain fundamental knowledge to control the mechanical properties of heat exchanger materials. The
3003 aluminum alloys containing various amounts of Si were cast, hot-rolled, cold-rolled and annealed at
various temperatures. The recrystallization temperature became higher, and the amount of solid solute
Mn content became larger with the decrease in the Si content. When the annealing temperature was
lower than the recrystallization temperature, minute dispersoids with the size of around 10 nm were
observed in the alloy without Si addition, whereas they were not observed in the Si-added alloys.
However, since these minute dispersoids didn’ t seem to be pinning the grain boundary, it would be
reasonable to consider that the solid solute Mn inhibited the recrystallization. On the other hand, since
the solid solute Mn was considered to be drastically decreased by the precipitation of Al-Mn-Si
compounds during the hot-rolling process, the inhibition of the recrystallization by the solid solute Mn

was thought to be quite small under the high Si content.
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Table 1 Chemical composition in mass % of the alloy

specimens used in this study. (mass%)
Si Fe Cu Mn Al
0Si 0.01 0.10 0.16 121 Bal.
0.1Si 0.10 0.10 0.14 1.20 Bal.
0.3Si 0.28 0.10 0.14 1.19 Bal.
0.5Si 0.48 0.12 0.16 1.19 Bal.
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Fig. 1 Relationship between 0.2% yield strength and
annealing temperature obtained through the
tensile testing at room temperature.
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Fig. 2 Polarization micrographs on cross sections of the annealed specimens. Each temperature indicates the

annealing temperature.
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Fig. 3 Distribution of secondary particles on the cross
sections of the specimens before annealing.
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Fig. 4 Number density of secondary dispersed particles
with each equivalent diameter, corresponding to
Fig. 3.
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Fig. 5 Relationship between electric conductivity and
annealing temperature.
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Fig. 6 Amount of the solid solution elements, ¢, in each
specimen before and after annealing at 380C.
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Fig. 7 Scanning transmission electron micrographs of the annealed specimens. Each temperature indicates the annealing
temperature. The white or black square indicates the area of the higher magnification micrographs.
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