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Abstract

Titanium alloys, as high-performance metallic materials combining structural integrity and functional properties, are extensively
utilized in aerospace, marine engineering, military equipment, and medical implants due to their advantages including low density,
high specific strength, resistance to extreme temperature corrosion, and excellent biocompatibility. Particularly in aerospace
applications, the quantity of titanium alloy components has become a key indicator of equipment advancement. However, with
the increasing demands for structural complexity, customization, and lightweight design in advanced manufacturing, traditional
processing methods (such as casting, forging, and mechanical cutting) have proven inadequate. These methods suffer from low
material utilization rates, prolonged processing cycles, difficulties in forming complex structures, and high production costs, making
them insufficient for modern manufacturing needs.
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