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Analysis and countermeasures of common faults of locomotive
gear alarm and tread alarm

Dengsong Cheng
CRRC Lanzhou Locomotive Co., Ltd., Lanzhou, Gansu, 730070, China

Abstract

The operational safety and reliability of locomotives are crucial to railway transportation efficiency. Gear transmission systems
and wheel treads serve as key components for traction power and operational stability, making their condition monitoring and
fault diagnosis particularly vital. This study focuses on a typical electric locomotive, analyzing alarm types, causes, and signal
characteristics of gear and tread issues through monitoring data and case studies. Diagnostic and repair strategies are proposed using
vibration spectrum analysis, oil fluid testing, and wheel-rail coupling simulation. Results indicate that gear alarms primarily stem
from meshing damage, bearing wear, and lubrication failure, while tread alarms are mainly associated with wheelset imbalance, wear,
and slip control failures. The developed “signal analysis—condition identification—dynamic repair” approach provides theoretical
and practical support for intelligent locomotive maintenance.

Keywords
gear alarm; tread alarm; fault analysis; condition monitoring; maintenance strategy
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