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Characterization of microstructure of 1235 aluminum alloy
sheet produced by twin roll casting
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Abstract: The microstructures of 6 mm-thick 1235 aluminum alloy sheets produced by twin roll casting (TRC) were
investigated by high-resolution transmission electron microscopy (HRTEM), scanning electron microscopy (SEM) and
backscattered electron diffractometry (EBSD). The results show that there are rapidly solidified microstructures with
nano-polycrystalline grains ranging in 30—100 nm, severe plastic deformation structures sliding bands along (112)
direction, high density dislocation lines and recrystallized microstructures growing along (100) direction in the sheets.
Additive elements, such as Fe and Si, exist in Al solid solution. In casting state, grain diameter almost evenly distributes
in 20-50 pm; in the sheets produced by TRC, there are dominating textures, such as {210}(122), {122}(210) and
{210}(125), and secondary textures, such as copper texture {112}(111) and {112}(110) .
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Table 1 Chemical compositions of 1235 aluminum alloy

(mass fraction, %)

Fe Si Cu Mn Mg
0.36-0.42 0.10-0.16 <0.03 <0.03 <0.03
Ti \% Other Al
0.012-0.040  0.008—0.014 <0.02 Bal.
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Fig. 1 High-resolution transmission electron

microscopies of 6 mm-thick 1235 aluminum
alloy sheets produced by TRC: (a), (b), (c)
TEM images of 1235 alloy sheets; (d)
Polycrystalline electron diffraction pattern; (e)

Single crystal electron diffraction pattern
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Fig. 2 HRTEM images of 6 mm-thick 1235
aluminum alloy sheets produced by TRC: (a),
(b), (c) HRTEM images of 1235 alloy sheets;
(d), (e) Single crystal electron diffraction

pattern
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Fig. 3 Grain size distribution of 6 mm-thick aluminum sheets: (a) Intuitive image; (b) Histogram
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Fig. 4 EBSD texture figures of 6 mm-thick 1235 aluminum sheets: (al), (bl) Pole figures; (a2), (b2) Inverse pole figures; (a3), (b3)
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