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Research on The Failure Mechanism and Control Strategies of Metal Spiral
Wound Gaskets

Liu Shuangyu
Yumen Refinery, Jiuguan, Gansu 735200

Abstract : The metal wound gasket is a critical component ensuring the safety and environmental compliance
of flange connections in refining and chemical enterprises. Starting from its structural characteristics
and sealing mechanism, this paper systematically analyzes the dynamic coupling relationship among
gasket compression stress, medium pressure, and leakage rate, and elucidates the crucial role of
the self-tightening effect and resilience of the V-shaped metal strip in maintaining sealing stability.
Based on practical application cases, it summarizes typical failure modes caused by improper
selection, non—-standard installation, and stress relaxation, and proposes improvement solutions such
as selecting metal wound gaskets with inner and outer rings and serrated metal composite gaskets.
Practice demonstrates that by optimizing gasket selection, standardizing installation procedures, and
strengthening operational maintenance, the static sealing leakage rate can be significantly reduced.
Finally, the article provides an outlook on the development of static sealing technologies, including
high—performance materials and life—cycle cost management, offering direction for the long—term safe
operation of the equipment.
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