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Controlled Installation and Long-Term Leakage Prevention
Technology for Flange Fastening Torque in Chemical Equipment
Under Extreme Conditions

Panpan Zeng
Zhejiang Industrial Equipment Installation Group Co., Ltd., Hangzhou, Zhejiang, 310002, China

Abstract

Flange connections are the most common and sensitive sealing components in the pressure boundary systems of chemical plants, with
their installation quality directly impacting equipment safety, zero leakage control, and long-term stable production. Under extreme
operating conditions such as high temperature and pressure, severe corrosion, thermal cycling, vibration and impact, as well as
frequent start-stop cycles, flange connections are prone to leakage due to preload relaxation, gasket stress relaxation, uneven bolt load
distribution, and microscopic damage to sealing surfaces. The study demonstrates that relying solely on empirical tightening cannot
meet the sealing requirements for high-risk media applications. Only through integrated design of flange type, gasket performance,
bolt material, torque control accuracy, and in-service condition monitoring can the residual sealing capability and lifecycle safety
of flange connections be significantly enhanced. This research provides valuable references for the installation, maintenance, and
integrity management of chemical plant equipment.
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