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Table 1 Chemical component of 6016 aluminum alloy
(/%)

Si Mg Cu Mn Fe Zn Cr Ti Al

1.00 075 0.70 0.28 0.20 0.15 0.10 0.10 Bal.
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Fig.1 Secondary electron image (a), EDS spectrum (b) and XRD pattern (c) of rolled 6016 aluminum alloy at the initial stage
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Fig.2 SEM microstructures of each pass cold rolled sample: (a) the first pass, (b) the third pass, and (c) the fifth pass
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Fig.3 EBSD orientation map of each pass sample: (a)~(f) the first pass to the sixth pass
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Fig.5 Macrotexture ODF figures of initial stage and each rolling pass specimen: (a) initial stage, (b) the first pass, (c) the third pass, and

(d) the fifth pass
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Table 2 Typical texture volume fraction of initial stage and
each rolling pass specimen (%)
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3 13.13 5.6 7.2 2.65 2.36
5 18.16 8.85 8.41 2.78 1.06
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Fig.6 Texture volume fraction variation of each rolling pass
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Fig.7 Microtexture orientation variation during cold rolling: (a) the first pass; (b) the third pass; (c) the fifth pass; (d) typical textures
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Microstructure and Texture Variation of 6016 Aluminum Alloy during Cold Rolling

Zhang Kelong !, Zhang Jixiang *, Liu Yunteng 2, Zhong Li *
(1. Chongging Jiaotong University, Chongging 400074, China)
(2. New Material Institute, Shandong Academy of Sciences, Jinan 250061, China)

Abstract: The variation rule and mechanism of microstructure and texture of 6016 aluminum alloy during cold rolling was studied using
the electron back-scatter diffraction technology (EBSD) combined with SEM+EDS and XRD. The results show that with the increase of
cold rolling passes, grains constantly elongate along the rolling direction, and inhomogeneous deformation phenomenon between different
grains occurs first but gradually disappears later, and catenation of second phase particles are crushed by metal plastic flow; with the
deformation increasing, small angle dislocation interfaces increase, and they have an angle about 40° to the rolling direction from low to
medium strains, but some of them are induced to large angle interfaces by large strains, which cause the deformation grains fragmentation;
at the initial rolling stage, overall coordinate deformation and rotation of grains form some deformation texture, and in further deformation,
areas near the grain boundary and interior of grains are easy to rotate from grain’s initial orientation to the £ orientation line. It is the two
mechanisms that increase the deformation textures, led by S texture, and decrease the Cube texture constantly.
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