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Abstract

As a critical component in material supply systems for thermal power plants, fuel belt conveyor systems rely heavily on belt joints—
vulnerable parts whose strength and vulcanization processes directly determine operational safety and efficiency. In high-temperature
and heavy-load environments, joints in some thermal power plants frequently experience delamination and fractures, jeopardizing
equipment integrity and production continuity. This study systematically analyzes joint failure mechanisms under typical operating
conditions and identifies technical limitations in conventional vulcanization processes. Through structural optimization of joints,
refinement of vulcanization parameters, application of novel vulcanizing agents, and intelligent temperature control systems,
significant improvements in joint strength and durability were achieved. Mechanical tests and field evaluations demonstrate that
optimized processes increased joint strength by over 20% while markedly reducing failure rates. The research proposes systematic
optimization pathways and quality assurance measures, providing theoretical and engineering support for safe belt operations and
sustainable development in thermal power plants.
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