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Effects of Melt Cooling Rate and Heat Treatment on Mechanical

Properties of A359 Aluminum Alloy
Li Cong, Chen Yuzeng, Zhao Yue, Liu Feng
(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University)

Abstract: The A359 alloy was prepared by lattice-type metal mold with different melt cooling rates, and further
treated by T6 heat treatment. On this basis, the effects of melt cooling rate and heat treatment on the mechanical
properties of the alloy were investigated. The results indicate that the tensile strength and elongation of the as-
cast and T6 treated alloys are increased simultaneously with the increase of melt cooling rate. Furthermore, the
influence mechanism of melt cooling rate on the evolution of mechanical properties of the alloy was analyzed com-
bining with the microstructure characterization and the theory of metal strengthening and toughening. The
strength and ductility of the A359 alloy are increased simultaneously with the increase of melt cooling rate, which
is mainly attributed to the refinement of non-equilibrium solidification microstructure, supersaturated solution of
solute atoms, large amounts of nano Si particles in Al matrix and large amounts of nano Al particles in eutectic Si.
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Tab.1 Chemical composition of A359 aluminum alloy %
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Fig.1 Engineering stress-strain curves of A359 alloys processed by different cooling rates and the subsequent T6 heat treatment
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Fig.2 The variation law of
hardness of A359 alloy with
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Fig.3 Microhardness curves

of A359 alloy under different
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Fig.5 Variation of secondary dendrite arm spacing in

as-cast A359 alloy with cooling rates
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Fig.4 The microstructures of as-cast A359 alloy under different cooling rates
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Fig.6 The microstructures of A359 alloy solidified under different cooling rates after solution treatment at 813 K for 1 h
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Effects of Internal Electromagnetic Melt Treatment on Microstructure Refinement
of Large Scale 2219 Aluminium Alloy Billet

Zhao Haodong"**, Zhang Zhifeng"**, Bai Yuelong"*?*, Li Bao"**, Gao Mingwei'*?*,
Li Jingxue', Huang Shunyou', Wang Wei*
(1.National Engineering Research Center for Non-ferrous Metal Composites, GRINM Group;
2.Metal Composites Technology Co., Ltd.; 3.General Research Institute for Nonferrous Metals;
4.Xinjiang Joinworld Co., Ltd.)

Abstract: Accrording to coarse structure, macrosegregation and coarse second phase existing in the traditional
large scale 2219 alloy ingots, the 2219 alloy ingots with $630 mm were fabricated by DC casting with internal e-
lectromagnetic melt treatment. The solidification microstructure and composition of the ingots were investigated
by OM, spectrometer and SEM. The effects of electromagnetic melt treatment on the microstructure refinement
of ingots were investigated, and the distribution law of solute elements was revealed. The results indicate that the
grains of ingots prepared by the internal electromagnetic melt treatment are finer along the radial direction com-
pared with that of ones by ordinary DC casting, of which the average size is in the range of 200~300 pm. The mi-
crostructure is evenly distributed overall with the obviously refined intermetallic compound, and the second inter-
crystalline phase is distributed in a discontinuous net, where Cu is more evenly distributed.

Key Words: Internal Electromagnetic Melt Treatment, 2219 Aluminium Alloy, Grain Refinement, Larg Scale Ingot,

Second Phase
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