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Causes and improvement measures of vacuum tire leakage
in four-wheel drive off-road forklift
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Abstract

A four-wheel-drive off-road forklift model innovatively adopted vacuum tire structures on both front and rear axles to enhance driving
stability and off-road performance on unpaved roads. However, users frequently encountered varying degrees of rear tire leakage
during actual operation, severely compromising product reliability and user experience. To address this issue, a systematic analysis
was conducted from multiple dimensions including structural design, manufacturing processes, material quality, and operational
conditions. The primary causes of leakage were identified, leading to a series of targeted improvement measures. Through practical
production tracking and multi-round verification, the modified tires demonstrated significantly improved airtightness, effectively
controlling leakage issues while ensuring the product’s quality and long-term operational stability. This paper details the fault analysis
process, structural and process optimization methods, and summarizes the improvement outcomes, aiming to provide reference for
vacuum tire system design and quality control in similar engineering vehicles.
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