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Construction of a Test Bench for Measuring Transmission
Efficiency of Industrial Gearboxes and Analysis of
Efficiency Characteristics under Different Load Conditions

Fangling Wu
Nanjing High-Speed & Accurate Gear Group Co., Ltd., Nanjing, Jiangsu

Abstract: Industrial gearboxes serve as the core components for power transmission and speed regulation in various
industrial machinery systems, with their transmission efficiency directly impacting the energy consumption and
operational stability of the entire equipment. To accurately determine the actual efficiency characteristics of industrial
gearboxes under different load conditions, this study developed a closed-power-flow transmission efficiency test
bench capable of high-precision torque-speed measurement. The system underwent hardware installation, debugging,
and error calibration, followed by transmission efficiency tests conducted under multiple gradient load scenarios.
After processing and noise reduction of the collected data, the influence of load variations and oil temperature
fluctuations on gearbox efficiency and internal losses was analyzed from multiple perspectives. The findings
provide valuable insights for energy-efficient optimization design and practical adaptation of industrial gearboxes.
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