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Theoretical and experimental study on mechanical hydraulic torque

test system of aeroengine
CHEN Zhigang! HU Geng!,LI Liye!,LIU Feiming',ZHANG Menghao?,GU Yue?, ZHU Yuchuan®*
(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: Torque is a key parameter frequently involved in the control system of aircraft engines, and is a
typical indicator for measuring the performance of aircraft engines. Accurate measurement of torque is crucial for
the control performance of aircraft engines. This article focuses on a mechanical hydraulic torque measurement
system for aircraft engines, analyzes its working mechanism, establishes a mathematical model of the torque
measurement system, and builds a Simulink simulation model to simulate and study the influence of throttle hole and
overflow port structural parameters on system characteristics. The simulation results indicate that an increase in the
inner diameter of the throttle hole and an increase in the ratio of the inner and outer diameters of the overflow port
will both increase the working range of the overflow port opening; At the same time, experimental research on the
mechanical hydraulic torsion measurement system was carried out, and the relative error between the model and the
experimental output results was within 5%, verifying the accuracy of the mathematical model.
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Figure 1 Schematic and simplified diagram of mechanical hydraulic torque testing system
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Figure 2 Schematic diagram of overflow outlet model
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Figure 3 Schematic diagram of force on torque test piston
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Figure 4 Simulink simulation model of mechanical hydraulic
torque testing system
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Figure 5 Opening pressure characteristic curves under
different fixed orifice diameters
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different ratios of inner and outer diameters of overflow
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different ratios of inner and outer diameters of overflow ports
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Figure 7 Schematic diagram of the experimental platform for the mechanical hydraulic torque testing system
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Figure 9 Comparison between experimental results and
Simulink simulation results
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