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Diffusion bonding of Ti/6061Al alloy by hot isostatic pressing

HE Jin-jiang, XU Xue-li, DONG Ting-yi, WANG Yue, LU Bao-guo

(Grikin Advanced Materials Co., Ltd., General Research Institute for Non-ferrous Metals, Beijing 102200, China)

Abstract: Dissimilar metals of pure Ti and 6061Al alloy were diffusion-bonded by hot isostatic pressing (HIP) process at

three bonding temperatures. The microstructures and properties of Ti/6061Al HIP bonded joint were studied by SEM,

micro-hardness test and tensile strength test. The results show that at the HIP temperature of 530 “C, the joint has the best

microstructure and mechanical properties. An intermediate diffusion layer without obvious intermetallics forms in the

Ti/6061Al interface zone and the joint tensile strength is greater than 120 MPa HIPed at this temperature. The diffusion

bonding mechanism was also discussed by comparing with conventional vacuum hot pressure diffusion bonding process.

It is found that the high pressure at low temperature plays an important role for high strength bonding to HIP.
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Fig. 1 Schematic diagram of HIP bonding structure
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Fig. 2 Microstructures of diffusion bonding interface by HIP
at different temperatures: (a) 500 C; (b) 530 C; (c) 550 'C
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Fig. 3 Ti and Al element distribution across diffusion bonding
interface by HIP at different temperatures: (a) 500 C; (b) 530
C; (¢) 550 °C
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Fig. 4 Microhardness test result at bonding interface
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Fig. 5 Tensile strength of HIP diffusion bonding joints
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Fig. 6 Schematic diagrams of HIP and HP diffusion bonding
processes: (a) HIP; (b) HP
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Fig. 7 Mechanisms of Ti/6061Al HIP diffusion bonding:
(a) Interface before Ti/6061Al bonding; (b) Interface after
Ti/6061 Al bonding
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