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Research on Structural Lightweighting and Dynamic Performance of Large Coil Double Twisting Equipment
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[ Abstract ] Large coil double twisting equipment serves as a core component in textile manufacturing, yet traditional designs suffer
from structural bulkiness and suboptimal dynamic performance, hindering high-speed and eco-friendly development.
While structural lightweighting reduces energy consumption and enhances efficiency, it often compromises stiffness and
strength, creating a "mutually restrictive relationship between lightweighting and dynamic performance." Addressing
technological upgrade demands, this study systematically analyzes operational mechanisms through theoretical
modeling to establish synergistic optimization strategies. Key research focuses include lightweight material selection
and structural design optimization, analysis of vibration patterns and stiffness variations, and implementation of
case-based validation approaches. The findings aim to resolve critical technical challenges, provide theoretical
foundations for equipment structural upgrades, accelerate the transition of textile machinery toward lightweight,
high-speed, and stable operations, and promote sustainable intelligent development in the industry.
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