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Structural Design and Mechanical Performance Study of Negative-Pressure Resistant Fluorine-Coated Butterfly Valves**
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[ Abstract ] Addressing the common issues of lining delamination and structural failure in traditional fluorine-coated butterfly valves
under negative pressure conditions, this study proposes an innovative structural design for a new
negative-pressure-resistant fluorine-coated butterfly valve. By optimizing key technologies—including the arrangement
of valve body stiffeners, improving the fluorine-coating anchoring structure, and innovating the valve stem sealing
system—the structural stability and sealing reliability of the valve under negative pressure are significantly enhanced. A
finite element analysis was employed to systematically investigate the stress distribution and deformation characteristics
of the valve under negative pressure conditions, with experimental validation confirming the effectiveness of the
optimized design. The results demonstrate that the improved valve exhibits a maximum deformation of <0.15 mm
under-0.1 MPa negative pressure, a 40% increase in bonding strength between the lining and valve body, and sealing
performance meeting zero-leakage standards. This study provides crucial theoretical foundations and practical guidance
for the development of negative-pressure-resistant fluorine-coated valves.

[ Key words ] fluorinated butterfly valve; negative pressure operating condition; structural design; mechanical properties; finite

element analysis
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