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Effects of Intermediate Annealing and Cold Rolling Reduction on
Texture Evolution in an Al-Mg-Si Alloy*

Akifumi Hasegawa **, Hidetaka Nakanishi*** and Mineo Asano™***

The effects of precipitation and cold-rolling reduction on recrystallization textures of an Al-Mg-Si alloy
were investigated. The sample sheets were prepared by solution heat treatment followed by intermediate
annealing (IA) at 623 K for 1 h (IA-1 h) or 110 h (IA-110 h). Other sheets were prepared without TA
(non-IA). These samples were rolled at ambient temperature up to 97.5% reduction followed by a final
annealing step at 623 K. The recrystallization textures were changed depending on the IA conditions. In
the IA-1 h sample, the cube texture ({001}<100>) was increased with increasing reduction. In contrast, in
the non-TA sample and IA-110 h sample, the cube textures were decreased at high rolling reduction. The
shear bands were formed in the cold-rolled non-IA sample. Shear bands could be the nucleation sites of
randomly oriented grains in the recrystallization process. Meanwhile, in the IA-110 h sample, the particle
stimulated nucleations (PSN) of recrystallized grains by coarse precipitates were observed. Grains
generated by PSN are expected to be randomly oriented. Therefore, the nucleation at shear bands and
PSN cause a decrease in the cube texture. In addition, decreasing of the cube texture at high reduction is
assumed to be caused by increasing of shear bands and deformation zones around the coarse precipitates.
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Table 1 Chemical composition of the alloy used in this

study. (mass%)
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1.0 0.18 0.08 0.49 0.20 Bal.
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Fig. 1 SEM images after IA and the solution heat treatment (before cold rolling).
(a) non-IA sample (after the solution heat treatment), (b) IA-1 h sample and (c) IA-110 h sample.
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Fig. 2 Distribution of Si obtained by EPMA after IA and the solution heat treatment (before cold rolling).
(a) non-IA sample (after the solution heat treatment), (b) IA-1 h sample and (c) IA-110 h sample.
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Fig. 3 Optical micrographs after the cold-rolling.
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Fig. 4 Orientation density of S texture after the cold-rolling.

K 875% DIA 7 LB & O TA-1 h#HizoWTid, wiH®
TRLZKERBETH 2)o TA 7 LA P 70 Sk,
IA-1 WM IZERE R IR PRL, TA-110 h#F (A6
T SRR 72 o 720 TR AR DTZARIZ, B TR RESR (TR
B3 % B it W ISHERE S 2o T2

Fig. 612, FA%OK AR O ODFENT#EE (¢ 2=0° )
RS WINOME S Cube HAAEHHTH 273,
Cube LD H 8 BEIXTA S B L W I EESR 1T X
STERZLZ->TWA,

FABDOKHEIONT, Cube?‘imﬁﬁ?k/\lﬁm_
FLOMHKREFig. TIORT, WIhOWHEE
WTd, Cube FHEIZIA-1 b2k dE <, IA&
LD b, 72, TA-1 hAHid &% BE LR 87.5%

non-IA sample

87.5%

Cold-rolling reduction
93.8%

97.5%

TA-1 h sample

TA-110 h sample

ST

50 um

Fig. 5 Optical micrographs after the final annealing at 623 K for 600 s.
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Fig. 6 ODFs after the final annealing at 623 K for 600 s (Contour levels : 3, 6, 9..21).
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Fig. 8 Image quality and Cube orientation maps after the final annealing at 623 K for 5 s (87.5% reduction),
(a) non-IA sample, (b) IA-1 h sample and (c) IA-110 h sample.
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Fig. 9 Recrystallized grains adjacent to thr second phase particles in IA-110 h sample after the final annealing

at 623 K for 5 s (87.5% reduction).
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Fig. 10 Size distributions of f-phase precipitates before the
cold rolling in TA-1 h sample and TA-110 h sample.
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