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Interfacial microstructures of AZ91D/6061 bimetallic composite ingots at different temperatures: (a) 740 C;
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Table 1 Composition analysis of Al and Mg elements at interfaces I, II, IIT

Interface X(AD/% x(Mg)/% x(Al)/x(Mg) Inference component

I 61.942 37.5875 1.647941 AllMg,

1II 50.5678 67.8087 0.745742 Al ,Mg,,

11 35.8602 63.0401 0.568847 Al ,Mg,,+6-Mg
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Fig. 2 XRD pattern of interface layer of AZ91D/6061 alloy(a) and OM image of areas II and IIl(b) at 820 ‘C
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Fig. 3 Relationships between solid phase mole fraction and temperature in AZ91D and 6061 Al alloys: (a) AZ91D; (b) 6061

Al alloy
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Phase composition and thermodynamics of
AZ91D/6061 bimetallic composite interface

ZHENG Xiao-ping', SU Xue', LI Hong-bin', JIANG Long', TIAN Ya-qgiang', CHEN Lian-sheng', YUAN Yuan’

(1. College of Metallurgy and Energy, North China University of Science and Technology,
Tangshan 063210, China;
2. College of Materials Science and Engineering, Chongqing University, Chongqing 400044, China)

Abstract: Using the solid/liquid composite method, AZ91D/6061 bimetallic composite ingots were prepared by
coating AZ91D magnesium alloy semi-solid billet with liquid 6061 aluminum alloy melt, and the effect of the
temperature on the interface microstructure was analyzed, and the formation, the diffusion of the elements and the
thermodynamics and kinetics of the interface were investigated. The results show that the composite interface is
divided into three regions, which are composed of Al,Mg,, and Al,Mg, phases. By calculation of the
thermodynamics and dynamics of two phases, Al ,Mg,, is less active than AL,Mg,, so Al,,Mg,, is first forms
before Al;Mg,. In addition, the interface reaction diffusion layer is completed by the interface reaction and
diffusion reaction.

Key words: bimetallic composite; composite interface; atomic diffusion; thermodynamic; kinetic analysis;

microstructure
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