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Fault Diagnosis Method of Printing Press Bearings Based on Image
Analysis of Sound Field

DENG Rui, XU Zhuo-fei, XU Qian-qian, HOU He-ping, ZHANG Hai-yan
(Xi'an University of Technology, Xi'an 710048, China)

ABSTRACT: The work aims to propose a fault diagnosis and locating method based on image analysis of sound field
with respect to the difficulty in acquiring and diagnosing fault information of ink roller bearing in printing press. Firstly,
the sound test system was constructed and the space area of detected object was divided. The signals were acquired one by
one for reconstruction and combination according to the corresponding spatial location relationship. Then, the signal en-
ergy in a period of time was superimposed and the sound field image information in the superposition state was
formed based on the spatial location relationship. Next, bidimensional empirical mode decomposition (BEMD) was in-
troduced to analyze the spatial domain image information and get the high-frequency information through the elimination
of ambient noise interference. Feature analysis and comparison of fault bearings for the ink roller system at different po-
sitions and of different kinds were carried out. The diagnosis of faults in inner and outer rings of the bearing was real-
ized by means of Ig;r component and statistical characteristics. The effective locating of different fault positions was
achieved through dimensionless characteristics and the effectiveness of the method was verified by experiments. The
proposed fault diagnosis method makes the most of non-contact measurement and has a strong ability to characterize the
faults, which is suitable for similar complex mechanical systems.
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Fig.4 The sound field image of ink rollers with normal bearing
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Fig.5 Sound field image of ink rollers with faulty bearing
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Fig.6 The Igpr; component of ink rollers’ sound field images in different states
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Fig.7 The Igpr, component of ink rollers’ sound field images in different states
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Tab.3 Means in four faulty states and normal states
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Tab.4 Skewness in four faulty states and normal states
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