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Research on the Performance Evaluation System and Gearbox Fault Diagnosis
Method of Electromagnetic Induction Oil Wear Sensor
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Abstract : The wear and tear of wind turbine gearboxes has led to a sharp increase in operation and
maintenance costs. Electromagnetic induction oil wear sensors can achieve real-time wear particle
monitoring, but there are three major bottlenecks: sensitivity differences, environmental misjudgment,
and diagnostic disconnection. This article constructs a full chain analysis framework of “design
parameters environmental interference diagnostic algorithm", revealing dynamic mechanisms such
as magnetic field gradient, particle velocity, and bubble/vibration interference. It proposes a static
and dynamic performance evaluation system based on technical evaluation factor (TF), innovatively
introduces industrial process control theory to establish a hierarchical warning strategy and
incremental cumulative distribution (ICDT) intelligent diagnostic algorithm, providing a technical path for
the standardization of wind power gearbox monitoring.
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