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RESEARCH ON THE METHOD OF TRACKING THE
PERFORMANCE DEGRADATION TRAJECTORY OF
ROLLING BEARINGS

ABSTRACT

Rolling bearing as a key component of rotating machinery, its
performance status is critical to the stability and safety of rotating
machinery, but its performance degradation is difficult to avoid in actual
operation, degradation is serious not only affect the normal operation of
machinery and equipment, but also may lead to the enterprise to produce
significant economic losses and security risks. Therefore, to carry out the
rolling bearing performance degradation trajectory tracking method
research, to realize the rolling bearing early fault monitoring and
preventive maintenance has an important theoretical significance and
application value, not only can improve the continuity and safety of
production, but also effectively reduce the maintenance cost, the
development of intelligent manufacturing to play a certain supporting role.

The original vibration signals of rolling bearings are fraught with
substantial noise, making it challenging to filter and denoise pulse-like

fault signals, which affects the effectiveness of performance degradation
Il
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feature extraction. When the performance degradation trajectory of rolling
bearings is evaluated based on high-dimensional features, feature
evaluation and feature screening are insufficient, resulting in feature
redundancy and even the existence of a large number of invalid features,
which affects the evaluation effect. Furthermore, the performance
degradation trajectory tracking model constructed is complicated and the
process is cumbersome, resulting in poor tracking effect and other
problems. This article aims to achieve effective tracking of the
performance degradation trajectories of rolling bearings, focusing on
research regarding the filtering and denoising of vibration signals, feature
evaluation and selection, and the tracking of performance degradation
trajectories.

Research on rolling bearing vibration signal filtering and noise
reduction method. Aiming at the problems of serious noise interference of
pulsed bearing vibration signal, difficult filtering and noise reduction, and
affecting the effect of feature extraction, a rolling bearing vibration signal
filtering method based on improved Morlet wavelet is proposed. The
improved Morlet wavelet is applied to filter and noise reduction of rolling
bearing vibration signal, and combined with Marine Predator Algorithm
(MPA) to realize the optimization of filtering parameters. The Shannon
entropy i1s used as the filtering effect evaluation index to realize the

quantitative analysis of the filtering effect of the rolling bearing signal. The
v
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experimental results show that the method effectively completes the noise
filtering of rolling bearing vibration signal and provides solid data support
for the subsequent performance degradation feature extraction.

Research on the optimization method of rolling bearing performance
degradation features. Aiming at the problems such as the existence of a
large number of redundant and invalid features in high-dimensional
features, which affects the evaluation effect. By comprehensively
considering the relevance index, monotonicity index, divisibility index and
robustness index, a new performance degradation feature subset
optimization method is proposed. Initial features are extracted from the
filtered vibration signals, and feature screening is performed on the initial
features using the feature subset optimization method. The experimental
results show that the feature subset selection method can effectively
remove a large number of invalid features and redundant features, retain
the features that have a significant impact on the bearing performance
degradation, improve the quality of the features, and lay a foundation for
the subsequent research on the trajectory tracking of rolling bearing
performance degradation.

Research on rolling bearing performance degradation trajectory
tracking method. Aiming at the problems of complexity of rolling bearing
performance degradation trajectory tracking model and poor tracking

effect, a rolling bearing performance degradation trajectory tracking
\Y
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method based on Principal Component Analysis (PCA) and Euclidean
distance is proposed. The method utilizes PCA to perform dimensionality
reduction on the feature subset after feature optimization, and combines the
processed features with Euclidean distance to construct a degradation
trajectory tracking index, which effectively tracks the performance
degradation process of the bearing. The experimental results show that the
method has earlier fault identification capability, higher fault identification
accuracy and more detailed performance degradation trajectory process.

KEY WORDS: rolling bearings, degradation trajectory tracking, Morlet

wavelet, feature selection, Euclidean distance
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