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Abstract

In order to accurately analyze the fault impact of the hydraulic actuating system of variable stator
vane (VSV) aero engine high-pressure compressor, the multiple physical field coupling of me-
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chanical-electro-hydraulic for VSV actuating system based on Matlab and Modelica is constructed.
The fault injection and analysis tool are developed based on the coupling model in this paper. The
different fault modes of electro-hydraulic servo valve, actuator cylinder and sensors are injected
to the VSV actuating system and the fault impact is researched. The result shows that the system
has the distinct fault impact characteristics law and this can provide a foundation for the on-board
modeling of aero engine and fault diagnosis based on model and data methods.
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Figure 1. VSV actuating system diagram
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Figure 3. VSV electro-hydraulic servo control system diagram
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Figure 4. VSV electro-hydraulic servo valve model
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Figure 5. Relationship of spool position and signal diagram
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Figure 6. VSV actuator cylinder model
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Figure 7. Schematic diagram of two-dimensional layout of regulating
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Figure 8. Model of comprehensive force mechanism
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Figure 9. VSV actuation system model
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Figure 14. Electro-hydraulic servo valve oil leakage failure
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Figure 16. Sensor gain failure. (a) Sensorgain fault: 1.5; (b) Sensor gain fault: 2
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