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Geabox ‘Fault D iagnosis-Based OnW igner D istr ibution
and Empir ical M-ode D ecam position
SHEN, Guorji, \TAO L i'rmin, XU Yong-cheng, CHEN Zhong-sheng

(College of M echatronics Engineering and A utom ation,
N ational U niversity of D efense T echnology, Changsha 410073, China)

Abstract: ~To reduce life cycle cost and to improve flight safety, the detection and diagnosis
of gearbox\ faults is of vital mportance mpulsive vibration signals in gearbox are often
asociated w ith mpulse resulted from faults, and thus, mpulsive signals can be used as the
symptom s of faults In order to characterize fault signals,many approachesw ere used to seek
salient characteristic signals in time-frequency domain W igner distribution is a common time-
frequency representation How ever, the fault characteristic signals are aw ays baffled by signals
from other vibration sources and the inherent cross-tem s in bilinear operation of theW igner
distribution To minimize the effect of these disturbances, W igner distribution was combined
w ith anpirical mode decomposition Rather than calculating W igner distribution directly, we
present amethod using enpirical mode decomposition as apreprocesor. The vibration signal is
decomposed into a sum of intrinsic mode functions Only the W igner distributions of the
intrinsic mode functions which relate to the gear meshing vibration are calculated This
approach w as applied to the diagnosisof a gearbox test data, the results show that effectiveness
of diagnosing is significantly mproved
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