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Innovative Sealing Structure and Reliability Research for Anti-Pressure Loss Multi-Purpose Vane Pump
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Taizhou Hongyi Hydraulic Servo Technology Co., Ltd., Taizhou City, Zhejiang Province 318000

[ Abstract ]Anti-pressure loss multi-purpose vane pumps serve as core power components in hydraulic transmission systems, widely

applied in critical fields such as machine tool processing, heavy-duty engineering machinery, plastic molding

equipment, and military equipment. Their sealing performance directly determines system pressure stability, volumetric

efficiency, and long-term operational reliability, representing a key technical bottleneck hindering the upgrade of
hydraulic equipment to high precision and durability. Addressing the common issues of existing vane pump sealing
structures being susceptible to temperature fluctuations and pressure shocks—Ileading to hydraulic fluid leakage and

pump pressure loss that compromise operational accuracy—this study systematically investigates sealing structure
innovation and reliability. By thoroughly analyzing the inherent defects of traditional sealing structures and the
mechanisms underlying pump pressure loss, we integrate the low-friction advantages of non-contact sealing with the

gap compensation capability of adaptive sealing. A composite adaptive sealing structure is proposed, featuring
optimized material matching for sealing pairs and critical structural parameters. Verified through ANSYS finite element
simulations and bench tests, this design effectively suppresses leakage volume increases caused by temperature rise,

significantly enhances sealing reliability during low-speed pressure maintenance phases, achieves 8.3% higher

volumetric efficiency under rated conditions compared to conventional structures, and extends sealing service life by 1.2
times. The research provides robust theoretical support and practical engineering references for optimizing sealing

structures in similar hydraulic pumps.

[ Key words ] anti-pressure-loss vane pump; sealing structure; structural innovation; reliability; leakage control; hydraulic

transmission
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