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Effect of Surface Nanocrystallization on Diffusion Bonding Process and Mechanical
Property of Titanium Alloy and Titanium Aluminium Alloy at High Temperature
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ABSTRACT: The work aims to study the interfacial reaction, mechanical properties and process conditions of diffusion bond-
ing between surface nanocrystallized Ti alloy and TiAl alloy. The surface layer of titanium alloy was nanocrystallized by high
energy shot peening technology, and then diffusion bonding experiments were carried out in high temperature pressure vacuum
furnace. The strength of Ti alloy/TiAl diffusion bonding was closely related to the thickness of the intermediate layer. When the
thickness of the intermediate layer was in the range of 1.7-2.0 um, the shear strength was the largest. Surface nanocrystallization
can promote atom diffusion, increase joint thickness and shorten diffusion bonding time. For joints with gap in diffusion inter-
face, surface nano-sample under non-pressure heat treatment strip can rapidly improve bonding rate and bonding quality.
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Fig.2 Effect of bonding time on microstructure and element distribution of diffusion layer with

surface nanocrystallized at 1073 K and 30 MPa
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Fig.3 Evolution of microstructure and element distribution curve of specimen diffusion layer with surface not

nanocrystallized along with the bonding time at 1073 K and 30 MPa
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Fig.6 Microstructure of Ti alloy /TiAl joints with surface nanocrystallized after pressureless heat treatment
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Fig.7 Microstructure of Ti alloy/TiAl joints with surface not nanocrystallized after pressureless heat treatment
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Fig.9 Effect of diffusion bonding layer thickness
on shear strength
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