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Abstract: A fault diagnosis method of actuator based on sliding mode observer is proposed to meet the test
and maintenance requirements of intake pressure regulating system of high altitude platform. Considering aerody-
namic characteristics of flow—pressure difference across the special valve on external load mechanism of the actua-
tor, the nonlinear model of the electro—hydraulic servo actuator is established. The best estimation model is iden-
tified based on the nonlinear model, so as to obtain an adaptive sliding mode observer. The dominant characteris-
tic parameters of the servovalve or the hydraulic cylinder for different faults are analyzed and determined. Accord-
ingly, the observable state parameters are selected to decide whether one component has a fault or not by compar-
ing with the adaptive threshold. Simulation demonstrator verifies diagnostic effect on typical faults using this ob-
server proposed in this paper. The results show that the fault diagnosis method based on adaptive sliding mode ob-
server can realize the diagnosis and location of typical hydraulic, mechanical and electrical faults in electro—hy-

draulic servo actuator of the intake pressure regulating system of high altitude platform, and the diagnosis accura-
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cy is no lower than 91%.
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Fig. 6 Fault-free observation effect
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Fig. 8 Observation effect for spool stagnation
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Table 1 Fault diagnosis accuracy (%)
Sampling times 0.2 0.4 06 08 1.0
Spool stagnation 67.60 83.80 89.20 91.90 93.52
Leakage fault 64.25 82.10  89.10 91.10 92.80
Broken—line fault 56.50 78.25 85.50 89.20 91.30
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