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Kinetics analysis of liquid phase
diffusion bonding between Cu and Al

ZHANG Jian-yu', BEN Li-hua®, CHU Di*>, WU Chun-jing?

(1. School of Mechanical and Electrical Engineering, Hebei University of Engineering, Handan 056038, China;
2. School of Materials Science and Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: In order to improve the metallurgical bonding in Cu/Al composites, the mathematical model of isothermal
reactive diffusion between Cu and Al in the temperature range between eutectic temperature 548 and aluminum
melting point of 660 was established and solved based on the liquid phase diffusion bonding mechanism. The
analytical results show that the copper solid solution (&) and the aluminum solid solution (y) form firstly owing to the
interdiffusion between Cu and Al, then the liquid phase diffusion layer (L) and intermetallic compound (IMC) generate
and the bonding boundary liquates. The IMC/L and y/L solid-liquid interface migrate towards the solid solution phase a
and the solid solution phase y, respectively. Furthermore, there exists the parabolic relationship between the interface
migration distance and the annealing time, the parabolic coefficients depend on the temperature, the higher the
temperature, the bigger the coefficients.
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Fig. 1 Schematic diagram of liquid phase diffusion bonding
between copper and aluminum (S: solid phase; L: liquid phase;
IMC: copper-aluminum intermetallic compound; DL: liquid
phase diffusion layer; a: copper solid solution; y: aluminum
solid solution). (a) Copper and aluminum just started to
interdiffusion; (b) Liquid phase diffusion layer and
intermetallic compound formed between copper and aluminum;
(c) Interface migration during interfacial reactions; (d) Phase
transformation of liquid phase diffusion layer and intermetallic

compound
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Table 1 Calculated results during liquid phase diffusion
bonding between Cu and Al
Temperature/ e yhe K" K" DM(@m*s™)
630 0.953 0.636 —1.074 0236 4.41><10"°
600 0.908 0.667 —0.801 0.202 3.95%<107°
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Fig. 3 Calculated concentration profiles of Al in L phase
(Thin dashed curves indicate migration distance of solid/liquid

interface; dot-dash curves indicate initial position of Cu/Al

interface): (a) 7=843 K; (b) 7=873 K; (c) 7=903 K
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