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Abstract: Rapid development of aviation and aerospace fields requires aluminum alloy with large size, high quality and
strength, which demands high-quality and alloyed ingots. As the main method for preparing high-alloyed aluminum
alloy ingots, Direct-Chill (DC) casting technology has made great progress in improving quality and yield of ingot after
years of development, which is still limited to solve the formability of large-scale aluminum alloy ingots with high
strength and control the uniformity of structure and composition. External field-assisted DC casting technology can
commendably regulate the flow field and temperature field, which provides solutions for preparing large-sized and high-
alloyed aluminum alloy ingots with fine grain size and well homogeneity. On the basis of introducing basic principles of
DC casting technology, the implementation forms, basic mechanism, effects, technical characteristics and research
progress of electromagnetic field, ultrasonic field, intensive melt shearing treatment and combined external field-
assisted DC casting technology were reviewed. Problems encountered in the process of technological development were
analyzed and possible solutions were proposed. Technological development trends and application prospects were

forecast.
Key Words: High-strength Aluminum Alloy, Semicontinuous Casting, Electromagnetic Field, Ultrasonic Field,
Combined Fields
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