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Fig. 2 The effect of hydrogen content on the quality of the bond
between the steel insert and the casting
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Fig. 4 Interfacial defects on steel inserts ( 21 mm diameter ) and related simulation results
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Study on Technologies and Mechanisms of Obtaining a High-Quality
Metallurgical Bond Between Dissimilar Metals During a Cast-On Process

HAN Qing-you', SUI Da-shan’, LIU Xing-tao', SUN Dong-ke*
(1. School of Mechanical Engineering, Southeast University, Nanjing 211189, Jiangsu, China; 2. School of Materials Science and
Engineering, Shanghai Jiao Tong University, Shanghai 200030, China)

Abstract:

Conventional cast-on processes are difficult to use for making bimetal castings of high-quality metallurgical
bonding between dissimilar metals. This article describes a study using Cummins process for making a
bimetal aluminum casting locally reinforced by a steel bar. A systematic test was carried out to investigate the
influence of casting parameters and ultrasound-assisted techniques on the bonding quality and their working
mechanisms. The research results indicated that casting parameters could significantly affect the quality of
the metallurgical bonding. When high-intensity ultrasound was used to assist the cast-on process, high-quality
metallurgical bonding could be obtained even though the aluminum melt was not degassed and the steel bar
was not coated, i.e. a bare steel bar. Numerical simulation was performed to investigate the mechanisms of
gap formation and the formation conditions of the metallurgical bond. Physical, thermodynamic, and kinetic
conditions for the formation of a high-quality metallurgical bond were described.
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