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Abstract

With the rapid development of the packaging industry, commercial continuous convenience bag sealing machines, as key equipment
in packaging production lines, have a direct impact on production efficiency and sealing quality. This article focuses on the problems
of unstable tension control and uneven sealing quality in high-speed and high-precision operations of domestic sealing machines,
and conducts structural design and optimization research. Through modular design methods, the equipment is divided into three
functional modules: feeding, heat sealing, and cutting. Combined with transmission system parameter calculation and finite element
analysis, a sealing machine design scheme with high stability and efficiency is proposed. The research results indicate that the
optimized tension control system can control tension fluctuations within + 2%. The heat sealing mechanism adopts a cam spring
combination structure, achieving continuity and stability in the sealing process. This article provides theoretical basis and practical
reference for the structural innovation and performance improvement of commercial sealing machines.
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