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Fault diagnosis method for liquid-propellant rocket
engines based on the cloud sorter

PENG Xiaohui, LIU Yinjie, CHENG Yugiang, WU Jianjun
(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)
Abstract: Through transforming the fault diagnosis into the pattern classification of fault characteristics, a fault diagnosis method was
developed, based on the cloud sorter for liquid-propellant rocket engines. The method synthesized the study on cloud model and the cloud
transform, which can deal with the uncertainty and the hard partition of domain boundary for the quantitative attributes which exist in the traditional

classification methods. Caculation results with test data show that the method can recognize the fault modes in the startup process of the engine

timely and precisely.
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Tab.1 Results of cloud transform
ZH W (Ex) H5(En) B (He )

(0. 0000,0. 2900,0. 5800,
0. 7800,0. 9800 ]

%, [0. 0200, 0.5000, 0.9800 ]

[0. 0200, 0.2400, 0.4600,
0.7180, 0.9760 ]

X3

[0. 0200, 0.3000, 0.5800,
0.7787,0.9775]

Xy

[0.0371,0.0596,0. 0371,
0. 0380,0. 0202 ]

[0.0143, 0. 1441, 0.0175]

[0.0183,0. 0461 ,0. 0361,
0.0515,0. 0328 ]

[0.0242, 0.0674, 0.0276,
0.0369, 0.0311]

[0.0038,0. 0085,0. 0015,
0. 0065,0. 0013 ]

[0.0014, 0.0198, 0.0012]

[0. 0005, 0.0067, 0.0028,
0. 0085, 0. 0021 ]

[0.0020, 0.0110, 0.0018,
0. 0060, 0. 0021 ]
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Cloud Transform result of time parameter
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Tab.2 Sort rules based on cloud model
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Fig.2 Fault diagnosis result of data Test_1
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Fig.4 Fault diagnosis result of data Test_3
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