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Simulation Test for Tooth Breakage Failure in Industrial
Gearboxes and Verification of Vibration Characteristic
Extraction Methods

Kai Wei
Nanjing High-Precision Gear Group Co., Ltd., Nanjing, Jiangsu

Abstract: Industrial gearboxes are core components of heavy-duty transmission systems, where tooth
breakage ranks among the most destructive common failures. Accurate extraction of vibration characteristics
associated with tooth breakage is crucial for early fault diagnosis. This paper first analyzes the mechanisms
underlying tooth breakage failures and elucidates how tooth position and operating parameters influence
gearbox vibration responses. Building on these findings, a multi-condition simulation platform for
tooth breakage failure testing was developed, along with tailored experimental protocols under various
operating conditions. A vibration feature extraction method integrating time-frequency analysis and deep
learning was proposed, whose accuracy and stability were validated through comparative experiments.
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