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Effect of Modification on Microstructure and Properties of Al-17Si Alloy

HE Leidong, ZHONG Zhaojun, LI Pengpeng
(Jiangsu Huilian Aluminum Co., Ltd., Lianyungang 222000, China)

Abstract: The microstructure of the unmodified eutectic Al-Si alloy was mainly composed of coarse primary silicon and
acicular or lamellar eutectic (a+Si), which would seriously cut the matrix, and its tips and edges would cause stress
concentration, which would significantly reduce the mechanical properties of the alloy, and the product can not meet the
practical application requirements. The effects of different modifier treatment schemes on the microstructure and properties
of hypereutectic Al-17%Si alloy were investigated. The results show that by adding 0.36% Cu-P (14%P) alloy and 0.40%
rare earth lanthanum and cerium (La-Ce) to the composite modification treatment, the best refining effect, uniform
microstructure refinement and optimized properties. The tensile strength increases from 126 MPa to 167 MPa without
deterioration, increasing by 33%. The hardness decreases by 10% from 123 HBW to 111 HBW. The morphology of
primary silicon remains the same before and after modification, and the average size of primary silicon decrease from 140
pm to 55 pm.
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Tab.1 Chemical composition of Al-17%Si alloy
Al-17%Si Si Cu Mg Fe Al P
16.00~18.00 4.00~5.00 0.45~0.65 1.30 / / /
1 17.34 4.73 0.55 0.64 77.80 / / 0.14
2-1 16.87 4.53 0.45 0.79 77.80 0.2 / 0.16
2-2 17.50 4.75 0.47 0.83 77.80 0.4 / 0.15
2-3 17.25 4.63 0.57 0.80 77.80 0.6 / 0.25
3-1 16.92 4.26 0.55 0.80 77.80 / 0.03 0.17
3-2 17.51 4.30 0.57 0.74 77.80 / 0.05 0.18
3-3 16.71 4.20 0.47 0.85 77.80 / 0.07 0.17
4-1 16.27 4.36 0.59 0.83 77.80 0.2 0.03 0.15
4-2 17.10 4.09 0.53 0.82 77.80 0.4 0.05 0.16
4-3 16.58 4.10 0.50 0.82 77.80 0.6 0.07 0.20
2 Al-17%Si
Tab.2 ensile strength of hypereutectic Al-17%Si alloy
1 2-1 2-2 2-3 3-1 3-2 33 4-1 4-3 4-3
/ (La-Ce) Cu-P (14%) P
(%) / 0.20 0.40 0.60 0.24 0.36 0.48 020 024 040
0.36 0.60 0.48
R./MPa 126 138 150 133 138 147 135 146 167 153
0% 10% 19% 6% 10% 17% 7% 16% 33% 21%
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Fig.3 Microstructure of hypereutectic Al-17%Si alloy
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Tab.3 Hardness data of hypereutectic Al-17%Si Alloy
1 21 22 23 31 32 33 41 42 43 3 2 3 ’
Al-17%Si
123 118 117.4 1184 115 1144 1152 113.4 111 113.6
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Fig.5 SEM images of tensile fracture of hypereutectic Al-17%Si alloy with different modifications
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