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[Abstract] The Hydraulic Mechanical Unit (HMU), as a core component of the engine control system in the
A320 series aircraft, performs critical functions such as fuel regulation and hydraulic actuation control, with its
reliability directly impacting flight safety and operational efficiency. Based on the working characteristics of the
HMU in the CFM56—5B engine of the A320 series, this study systematically analyzes typical failure types and
causes, constructs a three—tier diagnostic system of "signal monitoring—fault localization—intelligent diagnosis,"
and proposes an integrated optimization strategy combining predictive maintenance, condition—based
maintenance, and intelligent management. The research results demonstrate that this diagnostic system can
increase HMU fault identification accuracy to over 92%, while the optimized maintenance strategy reduces
unplanned replacement incidents by 30% and lowers maintenance costs by 25%, providing technical support for

airlines to enhance operational safety and economic efficiency.
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