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Research on Structural Design and Manufacturing Process for Lightweight High-Strength Air Nail Gun Carriers
Fang Lianyi
Wenzhou Yuchuan Machinery Technology Co., Ltd., Wenzhou, Zhejiang 325000
[ Abstract JAs the most widely used fastening equipment in pneumatic tool applications, air nail guns rely on their carriers as critical
load-bearing and protective components that directly determine overall performance, service life, and operational
convenience. Traditional air nail gun carriers commonly suffer from structural design flaws, limited material options,
and outdated manufacturing processes, making it difficult to achieve both lightweight construction and high strength
requirements. This study addresses modern industrial demands for efficiency, convenience, and environmental
sustainability by focusing on technological upgrades in air nail gun technology. Employing theoretical analysis and
logical reasoning as core methodologies, we systematically investigate structural design and manufacturing processes
for lightweight high-strength air nail gun carriers. The research begins with analyzing operational load characteristics
and performance requirements to identify core design challenges. Structural innovation is then implemented through
optimized overall layout and localized load-bearing configurations. Suitable lightweight high-strength materials are
selected, followed by compatibility analysis between materials, structures, and manufacturing processes. Manufacturing
techniques are refined to address forming challenges and precision control issues, while theoretical case studies validate
proposed solutions. This study aims to overcome technical bottlenecks in traditional carrier design, provide theoretical
support for carrier innovation and process optimization, promote the development of lightweight and high-strength air
nail guns, and offer reference insights for similar pneumatic tool carrier designs.
[ Key words ] pneumatic tools; pneumatic nail gun; housing structure; lightweight design; high strength; manufacturing process
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