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Abstract: With the increasing demand for high-performance and lightweight materials in high-end manufacturing fields such as
aerospace, titanium alloys (such as TC4) have become popular due to their excellent performance. Traditional manufacturing processes
have limitations in the manufacturing of complex structural components, while additive manufacturing technology provides a new
solution by stacking materials layer by layer. The laser arc composite additive manufacturing technology uses laser assisted arc
additive manufacturing and introduces synchronous rolling technology to further improve the microstructure and mechanical
properties of the material, thereby producing TC4 alloy with excellent comprehensive performance. However, there is still insufficient
research on the application of laser arc composite additive manufacturing technology in TC4 alloy and its impact on the microstructure
and mechanical properties, especially under different process parameters and annealing conditions. The purpose of this study is to
explore the application of laser arc composite additive manufacturing technology in TC4 alloy, analyze the effects of laser mode
(oscillation/pulse), rolling process, and wire feeding speed on material structure and properties before and after annealing, and
investigate the improvement mechanism of annealing treatment on material properties, providing theoretical basis and technical
support for the manufacturing of high-performance titanium alloy parts.
Keywords: TC4 alloy; composite additive manufacturing; microstructure; phase transition mechanism; mechanical properties
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