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Effects of Temperature on Interfacial Healing and Properties of 2A12

Aluminum Alloy Diffusion Bonding
Zhang Changri*'*, Meng Linggang'. Xu Dazhao', Zhou Bingwen'?, Jiang Linlanging'. Zhang Xingguo'*
(1.School of Material Science and Engineering, Dalian University of Technology;
2.Ningbo Institute of Dalian University of Technology)

Abstract ; Diffusion bonding behavior and mechanism of 2A12 aluminum alloy were investigated by diffusion bond-
ing method in order to achieve the seamless construction of large section aluminum alloy. The interfacial healing
experiments were carried out at 530, 540, 550 and 560 C, respectively, for 3 h and 5 MPa. The results indicate
that with temperature increasing, large quantities of the second phase are dissolved and the micro zone suffers
plastic deformation. The eutectic liquid phase breaks the oxide film and fills the micropores, where the internally
decomposed oxide is dissolved into the matrix, and that at the edge is extruded by pressure. Grain boundary mi-
gration occurs in large quantities, and recrystallization regions appear on both sides of the interface. The dimen-
sion and distribution of recrystallized grains become more uniform with the increase of temperature, where the in-
terface strength reaches the maximum of 318 MPa at 560 C.
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Tab.1 Chemical composition of 2A12 aluminum alloy %

wp
Cu Mg Mn Si Fe Zn Ni Ti Al
4.55 1.27 0.69 0.14 0.16 0.03 0.01 0.01 93.07
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Fig.1 Apparatus of diffusion experiment for aluminum alloy
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Fig.2 Schematic diagram of connecting specimens
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Fig.3 Morphologies of diffusion bonding interface at different temperatures
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Fig.4 EPMA element distribution of diffusion bonding interface at 530 C
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Fig.6 FIB topography of diffusion bonding interface at different temperatures
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