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Effect of Initial Texture on the Evolution of Warm
Rolling Texture and Microstructure in Aluminum
Alloy Sheet

H. D. Kim, and M. Y. Huh

Abstract

The evolution of textures and microstructure during the warm-rolling and subsequent annealing in
aluminum 3004 alloy sheets was investigated by employing X-ray texture measurements and
microstructure observations. Whereas the typical A-~fiber orientations with the strong Bs-orientation
{112}<110> formed in the normally cold-rolled specimen, the warm-rolling at 250C led to the
development of a strong through thickness texture gradient which was characterized by shear texture at
the surface layer and rolling textures at the center layer. After warm rolling, ultra—fine grains formed in
the thickness layer with shear texture components. Upon recrystallization annealing, the {001}<100>
Cube-texture developed at the expense of normal rolling texture components the rise to the formation of
corase recrystallized grains. However, in the layer with shear texture components the continuous
recrystallization took place and the fine grain size persisted even after recrystallization annealing.
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Table 1 Chemical composition of the aluminum 3004 alloy (wt.%)

Element Si Fe Cu Mn

Mg Cr Ti \ Al

Composition 0.14 0.43 0.13 1.05

0.97 0.01 0.02 0.01 bal.

- b\ Y b
a8 §
- |
- ,11,18 21
(a) (b)
J"“ll oo o o
-8 G Y
« ofi o]l of o

| ] @ e
oqd Qf % -
o ° R o

o | @ |
@ m _:“ R :""":‘:",';',

©
Fig. 1 Textures of the hot band at (a) the surface layer
(s=1), (b) middle layer(s=0.5) and (c) center layer
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Fig. 2 (a) Textures of the 75% normally cold rolled
specimen at the surface layer (s=1) (b) and
annealing at 300T for 1h
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Fig. 3 Textures of the cold rolled specimen for initial
texture (a) hard A-fiber and warm rolled
specimen for initial texture (b) hard B-fiber, (c)
soft A-fiber (d) cube texture at middle layer
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Fig. 4 (a) Texture of the cold rolled specimen for initial
texture hard pA-fiber and (b) warm rolled
specimen for initial texture soft B -fiber after
annealing at 300T for 1h
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Fig. 5 (a) Optical microstructure of the normally 91% Fig. 6 (a) TEM microstructure of the normally 91%
cold rolled after annealing at 300C for 1h and cold rolled after annealing at 300T for 1h and
(b) warm rolled specimen for the initial texture (b) warm rolled specimen for the initial texture
soft- B fiber after annealing at 300 for 1h cube texture after annealing at 300T for 1h
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