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Abstract : Titanium alloys are universally recognized as the prime option for core load-bearing structures in
aero-engines, owing to their remarkable blend of high strength, low density, exceptional creep resistance,
and outstanding corrosion resistance. The reliability of titanium alloy joints has a direct bearing on the
operational safety and service life of acro-engines. Linear friction welding (LFW) , an efficient solid-state
joining technique that is precisely tailored to the precision manufacturing requirements of aero-engines,
offers substantial benefits such as near-net shaping, minimal welding flaws, and excellent joint integrity. It
facilitates the high-quality and consistent bonding of titanium alloy components and plays a pivotal role in
the fabrication and repair of complex, integrated components like blisks. This paper centers on the research
and application demands of LFW technology for aero-engine components. It provides an in-depth review of
the progress in titanium alloy LEW across four key areas: process experimentation, physical simulation,
finite element numerical modeling, and post-weld heat treatment. It systematically summarizes the current
research status and identifies the existing challenges in each field. Moreover, the paper points out future
research directions, including the evaluation of long-term service performance, multi-scale numerical
simulations ranging from the microstructural to the macroscopic level, and the optimization of modified
LEFW process parameters. These efforts are crucial for promoting the wider industrial application of titanium
alloy LEW technology.
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(a)schematic diagram of LEW process''"*!; (b)-(c¢)curves of displacement and shear force in each direction during LEW process varying with time
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Fig.2 Temperature and microstructure evolution diagrams of weld zone of TC4 titanium alloy LEW joints under different pressures
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(a)thermal cycle curve of welding interface ; (b)peak temperature and cooling rate of welding interface ; (¢)EBSD maps of welding interface
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(a)shear compression"**/; (b)hot compression solid-state bonding™**’; (¢)hot compression of hat-shaped specimens™**’;

(d)hot compression of embedded specimens*”’
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(a)traditional aging heat treatment(AHT) ; (b)electron pulse treatment(EPT)
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