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Evolution of microstructures during isothermal
annealing in hot-rolled Al-Mn alloys

Shoma TORIGOE!, Yosuke NAKASHIMA !, Yusho TSUZUKI"
Ken TAKATA?*, Ken-ichi IKEDA® and Seiichiro IT*

Effect of annealing in hot-rolled Al-Mn alloys on evolution of microstructures was investigated using hardness mea-
surement, electrical-resistivity measurement, backscattered electron images, and its image analysis. Electrical resis-
tivity with annealing time exhibited that residual content of solute Mn and Fe atoms remained in hot-rolled alloys,
and that their number was decreased during annealing. Analysis of backscattering electron image of scanning elec-
tron microscopy provided that a lot of precipitates grew by consumption of such solute atoms. We considered that
the growth of precipitates during isothermal annealing affect recovery and recrystallization and then hardness be-
havior.
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Table 1 Chemical composition of the alloy used in this study in mass%.
Si Fe Cu Mn Mg Cr Zn Ti Al
0.16 0.34 <0.01 0.99 <0.01 <0.01 <0.01 0.01 Bal.
) 80.0
)
Reference
Sample Sample O HR3OO
6 mm 11 mm 70.0
\\\ - e |/ A\ HR400
N 1 7] o 5 [J HR500
Fig. 1 Schematic illustration of electrical resistivity measurement. E 60.0 A A
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Fig.2 Hardness behavior with annealing time at 400°C in specimens
hot-rolled at 300, 400, and 500°C'?’.
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Fig. 3 Electrical resistivity with annealing time in hot-rolled
samples. “As-HR” means “as-hot rolled” samples of which data
were obtained after hot-rolling.
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(a)HR 300

(b)HR 400 (¢)HR 500

As-HR

0.9 ks

9 ks

864 ks

Fig. 5 SEM-BSE images in samples annealed at 400°C for 0, 0.9, 9, and 864 ks after hot-rolling. (a) HR300, (b) HR400, and (c) HR500.
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Fig. 6 Distribution relationship between cross-section area of
particle more than 0.002 X 10" m* and their number. (a), (b), and
(c) are results of HR300, HR400, and HR500 samples, respectively.
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Fig. 7 Distribution relationship between cross-section area of
particle and total amount of their areas (sum of product of the
number and the area for each particle). Red and blue arrows
indicate peaks corresponding to precipitate and dispersoid
distributions, respectively. (a), (b), and (c) are results of HR300,
HR400, and HR500 samples, respectively.
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