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Fig.1 Schematic representation of specimen fixation in the

vacuum furnace
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Fig.2  Interfacial microstructures of the joints bonded by

conventional diffusion bonding (a) and diffusion bonding

with organic solvent surface protection (b) (T=490 C,

P=2 MPa, t=60 min)
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Fig.3 XRD patterns of the fracture of the Al/Ni joint: (a) in the
Ni side and (b) in the Al side
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Fig.4 Interfacial microstructures of the joints bonded by diffusion bonding with organic solvent surface protection at different

temperatures: (a) 430 C, (b) 460 C,and (c) 490 C
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Fig.5 Effect of bonding temperature on the shear strength of the
Al/Ni joint
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Fig.6 Hardness profile of the joint at AI/Ni interface
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Influence of Organic Solvent Surface Protection on Diffusion Bonding of Pure
Aluminum to Pure Nickel

Li Rui, Cao Jian, Wang Yifeng, Dai Xiangyu, Feng Jicai
(State Key Laboratory of Advanced Welding and Joining, Harbin Institute of Technology, Harbin 150001, China)

Abstract: Diffusion bonding of pure aluminum to pure nickel by organic solvent surface protection was investigated at various
temperatures. The interfacial microstructure of AI/Ni diffusion bonded joint was confirmed to be Al/AlsNi/Ni by scanning electron
microscope, energy spectrum analysis and X-ray diffraction (XRD) analysis. The organic solvent was used to protect the "clean surface"
against re-oxidation prior to diffusion bonding. Under optimum conditions, the joints with higher shear strength were obtained. As the
temperature increases, the thickness of the reaction layers increases gradually. The highest shear strength obtained by organic solvent
surface protection bonding is 17.83 MPa under 2 MPa for 60 min at 490 <C, which is 55% higher than those obtained by conventional
diffusion bonding.
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