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Fault Diagnosis and Reliability Analysis of Hydraulic
Transmission System of Agricultural Machinery

Jun Li
Inner Mongolia Hulunbuir Nongken Jite Nihe Farm Co., Ltd., Hulunbuir, Inner Mongolia, 021024, China

Abstract

As the core component of agricultural machinery power systems, hydraulic transmission systems play a pivotal role in operational
efficiency and safety. With the advancement of agricultural machinery toward higher efficiency and intelligentization, hydraulic
systems have become increasingly complex, resulting in a significant rise in failure frequency. This study analyzes key parameters
including pressure, flow rate, temperature, and vibration based on hydraulic system mechanisms, proposing a fault diagnosis model
that integrates data fusion and intelligent algorithms to enable real-time monitoring and early warning of system conditions. By
incorporating reliability engineering principles, a life prediction and risk assessment model is developed to provide quantitative
support for maintenance and decision-making. The research demonstrates that this approach enhances fault identification accuracy
and prediction reliability, improving overall system reliability by approximately 25%, thereby offering technical support for stable
operation and extended service life of agricultural machinery hydraulic systems.
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