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Abstract

With the accelerating population aging and the ever-increasing rehabilitation demands of patients
with chronic diseases, the development of rehabilitation assistive devices toward personalization,
high performance and lightweight design has become an inevitable trend. Nevertheless, conven-
tional manufacturing techniques and material systems are inadequate to satisfy such evolving re-
quirements. Owing to their outstanding biocompatibility, mechanical properties and corrosion re-
sistance, titanium matrix composites have emerged as an ideal candidate for the fabrication of re-
habilitation assistive devices. In addition, advances in 3D printing (additive manufacturing) have
provided robust technical support for the personalized shaping of such materials. Research has
demonstrated that the integrated application of 3D-printed titanium matrix composites effectively
reconciles the conflict between personalized customization and high-performance demands of re-
habilitation assistive devices, opening up a new avenue for the innovative development of rehabil-
itation assistive devices under the framework of precision medicine. This approach thus exhibits sig-
nificant theoretical significance and engineering application value.
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Figure 1. Schematic diagram of selective laser melting process
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Figure 2. Molten pool morphology
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