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Effects of Ultrasonic Field on Grain Size of Continuous Casting Ingot of

2219 Aluminum Alloy
Wang Yuzhao, Meng Linggang, Ya Bin, Zhang Changri, Xu Dazhao, Zhang Xingguo
(School of Materials Science and Engineering, Dalian University of Technology)

Abstract: The continuous casting process of 2219 aluminum alloy was simulated by Fluent software. The optimal
ultrasonic application mode in continuous casting process was explored to achieve the uniform grain structure of
casting ingots through the combination of simulation experiment of small ingot and the numerical simulation. The
results indicate that different solidification speeds lead to uneven grain structure in the continuous casting ingots,
and the ultrasonic application method has a great influence on the effect of grain refinement. When the solidifica-
tion time is 4 min, the ultrasonic refining is more uniform in the first minute, reaching 24.5%. At the end of so-
lidification, the ultrasonic refinement effect has a large gradient, which is decreased along the action direction.
During the continuous casting process, ultrasound was applied in the middle of the width direction, and the prob-
er should be located above the mushy zone.
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Fig.1 Schematic diagram of electromagnetic casting
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Fig.2 Distribution diagram of cross-section mushy zone
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Fig.3 Metallography of 2219 aluminum alloy under different solidification time
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Fig.4 Metallography and grain size of ultrasonic probe at different distances from probe in the first minute of solidification
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Fig.5 Metallography and grain size of ultrasonic probe at different distances from probe in the last minute of solidification
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Fig.7 Schematic diagram of solidification zone division
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Influences of Cryogenics Treatment on the Non-equilibrium Solidified

Mg-6Al-1Y Alloy

Liu Ling, Yang Wei, Liu Liang, Zhang Lipan, Yu Huan, Wang Zhenjun
(National Defence Key Discipline Laboratory of Light Alloy Processing Science and Technology,
Nanchang Hangkong University)

Abstract: Grain refinement of Mg-6 Al-1Y alloy was achieved by the collaboration of copper mold injection casting
and cryogenics treatment. The influences of cryogenics treatment on non-equilibrium solidified structure and sub-
sequent precipitation behavior were investigated. The results reveal that with the increase of undercooling and cor-
responding nucleation rate, the formation of fine equiaxed dendrite grains with partial micron-size granular grains
can be observed, accompanied by the formations of high supersaturated structure and considerable dislocation de-
fect under the non-equilibrium solidification condition. Stress accumulation induced by cryogenic treatment is ben-
eficial to the fragmentation of fine dendrites in rapidly cooled alloy and spheroidization of segments occurs subse-
quently. The average grain size is decreased to 10 pm and the amount of dislocation density is increased signifi-
cantly after cryogenics for 32 h. As for the rapid cooled and cryogenic treated alloy, discontinuous precipitation at
grain boundary is accelerated during the isothermal annealing at 200 °C for 16 h. Moreover, both the morphology
and quantity of continuous precipitation within grain are improved effectively. The resultant hardness is increased
to 71.3 HV, which is 11.9% higher than that of the original rapidly cooled alloy.

Key Words: Non-equilibrium Solidification, Cryogenic Treatment, Grain Refinement. Precipitation
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