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Abstract: This article provides an overview of the latest research status and application prospects of titanium/titanium alloy
composite materials, highlighting their advantages in high specific strength, lightweight properties, thermal stability, and wear
resistance, which position them as crucial materials in high-tech sectors such as aerospace, military equipment, and medicine. It
summarizes research outcomes demonstrating the steady enhancement of mechanical properties, wear resistance, and thermal
stability of titanium matrix composites through the addition of reinforcing phases. The review also reveals advancements in various
processing technologies that have improved the grain structure and performance of these composites, while pointing out that
challenges persist regarding the stability of these materials under high temperature and pressure conditions, as well as the bonding
strength at interfaces. These issues necessitate the optimization of reinforcement distribution, bonding methods, and the exploration
of novel composite systems. Furthermore, the combination of surface nanotechnology with digital simulation offers new avenues for
optimizing the properties of titanium-based composites. Interface reinforcement and thermal stability research are identified as
pivotal for future developments. Ultimately, the essay underscores that the enhancement of titanium-based composite properties and
innovations in processing technologies are central to realizing their extensive application in extreme environments. This dual focus
also constitutes the direction for pushing the boundaries of composite material performance even further.
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(a)aggregated form; (b)ordered form; (c)annular form; (d)disordered form
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