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Abstract

To meet the urgent demand for lightweight and high-reliability fasteners in new-generation aerospace structures, an integrated process
of precision cold heading and heat treatment for Ti-5523 titanium alloy fasteners was investigated. One-step precision forming of
the internal hexagon head was achieved by systematically optimizing the die cavity radius, forming speed, and ram force stroke. The
influence mechanisms of solution temperature, aging temperature, and holding time on the microstructure and mechanical properties
were thoroughly investigated. An optimized heat treatment regime was established. Compared with conventional TB3 titanium alloy
fasteners, the Ti-5523 products demonstrate significant advantages in specific strength, shear resistance, and process stability, meeting
the application requirements for high-reliability and long-life aerospace structures.
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