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Research on the Mechanical Hydraulic Three Chamber Torque Measurement System for Aircraft Engines

LIU Fei-ming®, ZHENG Zhen-xuan!, CHEN Zhi-gang', GU Yue?, ZHANG Meng-hao?, ZHU Yu-chuan®*
(1. China Aviation Hunan Power Machinery Research Institute, Zhuzhou 412002;
2. College of Mechanical & Electrical Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016)

Abstract: In response to the lack of theoretical guidance in the current mechanical hydraulic torque measurement system,
theoretical and experimental research on the mechanical hydraulic three chamber torque measurement system for aircraft engines
has been carried out. Based on the principle of the torque measurement system, the system model is divided into four parts: ori-
fice flow model, overflow flow model, torque measurement chamber pressure model, and torque measurement piston dynamics
model. Mathematical models are built for each part, and Simulink simulation models are established to analyze the impact of
partial load on the torque measurement system. The simulation results show that when the partial load exceeds the maximum
static friction of the torque-measuring piston, the overflow port of the torque measurement chamber at the high-load side closes,
causing the chamber pressure to ultimately balance with the low-load side and consequently generating measurement errors. The
partial load coefficients of the three chambers are 0.95, 1.00, and 1.05, respectively. The relative measurement error under the
condition of a measured meshing force of 1200N is 6.25%. To verify the accuracy of the theoretical model, a mechanical hydrau-
lic three chamber torsion measurement system experimental platform was built using a magnetostrictive actuator as the force
loading device. The simulated and experimental annular torsion measurement chamber pressures were compared under sinusoi-
dal loads, and the results showed that the relative error between the experiment and the model was less than 5%, verifying the
accuracy of the simulation model.

Key words: Aero-engine , Mechanical hydraulic torque test ,Mathematical modeling , MATLAB/Simulink
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