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Quantitative detection approach for transmission system of helicopter
based on physical model and/gray relational analysis
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(College of Mechatronie.Engineering and Adtomation,
National University of Defense Technology, Changsha 410073, China)

Abstract: -An approach to detect the damage guantitatively in rotary machine was pres-
ented based on physical model and'\gfay theery. For the purpose of detecting sun-gear tooth-
chipped damage in 2K-H planetary gear sets, physics-based models for damage system with
multi-stage severity /were/established, and then simulation data of damage system was ob-
tained. Thens—feature’vector of simulation data extracted and computed was used as stand-
ard damage mode. Relational analysis in grey theory was carried out between standard dam-
age mode and the feature vector of signal, and also checked. The quantitative detection re-
sult for damage was achieved from relational grade computed before. Tooth-chipped seeded
tests were carried out and used to validate the approach. It is proved that the approach pres-
ented above is effective to detect the sun-gear tooth-chipped damage, and its potential profit

in other rotary mechanical equipments will be researched in the future.
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Fig. 1 Lateral'and axial view'of damage gear tooth
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Table 1 Model parameters of planetary gear sets
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Fig. 2 Simulation signal in time domain and

frequency domain
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Table 2 Feature value of simulation data with

multi-stage-severity
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Fig. 3 Test rig of fault simulation for helicopter

transmission system
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Table 3 Mean value of feature for test data samples
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Fig. 4 Relational ratio curve of feature

for test data samples
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Fig. 5 Validation of sun gear damages in tests
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