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Research on Structural Design Optimization and Service Life Enhancement for High-Strength Nut Cold Heading Dies
Li Xingbiao Ge Shaohui Wang Haibin
Zhejiang High-Strength Fastener Co., Ltd., Shaoxing City, Zhejiang Province 312000

[ Abstract ] High-strength nuts are extensively utilized in advanced equipment sectors such as aerospace, where cold heading is the
predominant manufacturing method. As core tooling components, cold heading dies critically determine forming
accuracy , production efficiency , and product quality , with their service life directly impacting production economics and
operational continuity. Under prolonged exposure to high pressure, impact forces, and friction during cold heading
processes, dies frequently experience wear, cracking, and deformation, necessitating frequent replacements that increase
costs and disrupt production schedules. This study establishes an integrated framework encompassing "failure
mechanisms, design theory, optimization principles, and service life assurance, " systematically analyzing failure
patterns to identify structural optimization pathways for longevity enhancement. The findings provide valuable
references for precision design of high-strength nut cold heading dies and technological upgrades in metal plastic
forming die systems.

[ Key words ] high-strength nut; cold heading die; structural design optimization; die life; failure mechanism; plastic forming;
tribology
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