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Microstructure Evolution and Mechanical Properties of 2.3% Si Cast-rolled Aluminum
Alloy During Rolling Process
GU Chutian', ZHANG Quancheng®, TIAN Qingchao'
(1. State Key Laboratory of Advanced Special Steels, Shanghai University, Shanghai 200444 ; 2. Jiangsu Alcha
Aluminium Co., Ltd., Suzhou 215532)
Abstract: Si alloying can improve the flowability of cast-rolled aluminum alloys, while segregation will affect the
microstructure and mechanical properties of the alloy. The segregation of high-silicon cast-rolled aluminum alloys and
evolution during subsequent rolling processes were investigated by metallographic microscope, electron backscatter dif-
fraction, tensile testing machine and differential scanning calorimeter. The results indicate that the cast-rolled alloy
exhibits multiple-bundle like central segregation bands with high hardness due to the influence of the nozzle diversion
block structure, and thickness proportion is gradually increased from 1.96% to 4.60% after rolling. Rolling can break
the eutectic Si structure in central segregation zone, while the brittle and hard Al;(Fe, Mn) phase is prone to tearing
from the matrix. Under a deformation of 29% after cold rolling, the yield strength of cast-rolled aluminum alloy can be
enhanced by 66% , while the elongation is significantly declined to 4% . The results reveal that a single cold rolling pro-
cess strenghten the E texture in y-fiber, while Cube texture is transformed into H texture. As rolling progresses, the
variation in <.110> orientation and Cube closely correspond to varied mechanical properties.
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Tab.l Chemical composition of cast-rolled aluminum alloy %
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Fig.1 DSC curves of cast-rolled aluminum alloy"""’
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Fig. 3 Metallographic structure of cast-rolled 4Z01 aluminum alloy
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Fig.4 Hardness of cast-olled aluminum alloy
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Fig.5 Temperature field simulation of cast-rolled 4Z01 alumi-
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Fig.6 Surface scanning results of cast-rolled aluminum alloy
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Fig.7 Linear scanning results of cast-rolled aluminum alloy
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Fig. 9 Metallographic structure of cast-rolled aluminum alloy
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Tab.2 Segregation of cold-rolled aluminum alloy
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Fig. 10 SEM images and EDS results of cold-rolled 4Z01
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Fig.11 ODF images of cold-rolled aluminum alloy
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Fig.12 Mechanical properties of cast-rolled 4201 alloy at different stages
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Tab.3 Schmid factors of different textures in aluminum alloys (7l

21 RD AR IR T m,(max)
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Cube .G 100> 8 0.41
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3 & %

(DSIE 8N 2.3% 14701 84 4 5k 640.2 °C,
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