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Table 1 Nominal and actual composition of 5356-Al alloy (/%)
Element Al Mg Cr Ti Mn Fe Si Zn Cu
Nominal Bal. 4.7~5.5 0.05~0.20 0.06~0.20 0.05~0.20 <0.2 <0.2 <0.1 <0.1
Actual Bal. 4.7~5.1 0.13~0.20 0.11~0.19 0.15~0.20 <0.18 <0.13 <0.01 <0.01
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Fig.1 Schematic diagram of electromagnetic casting equipments
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Fig.2 Surface qualities of DCC (a) and EMC (b) billets
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Fig.3 Microstructures of the edge of EMC billets under different powers: (a) 0 kW, (b) 8 kW, (c) 10 kW, and (d) 12 kW
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Fig.4 Microstructures of the center of EMC billets under different powers: (a) 0 kW, (b) 8 kW, (c) 10 kW, and (d) 12 kW
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Fig.5 Tensile properties of EMC billets under different powers:

(a) tensile strength and (b) elongation
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Fig.7  Microstructures of 5356-Al alloy: (a) before heat-
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Effects of EMC and Micro-alloying on Microstructure and Properties of 5356-Al

Alloy

Xing Qingyuan®, Meng Linggang®, Deng Liang®, Yang Hongshuo', Zhen Liling?, Liu Hongwei?, Fang Canfeng’,
Fan Jianxun?, Zhang Xingguo®
(1. Dalian University of Technology, Dalian 116024, China)
(2. Ningbo Branch of China Academy of Ordnance Science, Ningbo 315000, China)

Abstract: 5356-Al alloy billets were prepared by an electromagnetic casting (EMC) technique and micro-alloying of Sc was also applied.
The effects of power, casting rate, quantity of cooling water and Sc content on the microstructure and properties of 5356-Al alloy were
investigated. The results show that the optimal EMC parameters of 5356-Al alloy are the power 10 kw, the casting speed 8 cm/min, and the
quantity of cooling water is 1.7 m3/h, when the alloy has the best surface and internal quality and tensile properties. The tensile strength
and elongation of the 5356-Al alloy can be up to 310.0 MPa and 16.3%, respectively, and the surface has no obvious casting defects. The
microstructure of the edge is equiaxed crystals basically, while the center is broken dendrite crystals with a uniform distribution of the
second phases. Besides, the homogenization heat-treatment of 5356-Al alloy has also been established: 440 <C>30 h with the air cooling.
After the homogenization heat-treatment, the micro-segregation of Mg has been eliminated basically and the phase AI8Mg5 which is
distributed along the grain boundaries continuously dissolves. In addition, trace amount of Sc can improve the strength and plasticity of
5356-Al alloy. The experiment proves that 0.4 wt% Sc alloy can refine the grain size and reduce the number of the second phase of the
5356-Al alloy. At the same time, the tensile strength and elongation can be up to 330.0 MPa and 29.0%, which are increased by 6.5% and
77.9%, respectively.
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