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ABSTRACT

The frequent occurrence of rolling bearing faults in aviation engines seriously affects flight
safety. Therefore, fault diagnosis for them has important theoretical significance and practical
engineering value. Low speed rolling bearing fault diagnosis technology can realize early
diagnosis and routine inspection of aeroengine main bearing fault without driving on the ground,
which is particularly important for early warning of aeroengine rolling bearing fault.

Firstly, the research status in the field of fault diagnosis of low speed rolling bearings at home
and abroad was introduced, and the importance of low speed rolling bearings and the related issues
of early fault diagnosis were proposed. On this basis, the research work of this article is proposed.

Then, an unsupervised deep learning model for low speed diagnosis of rolling bearings using
DSVDD is proposed. This method first preprocesses the relevant data; Then, deep support vector
description method is used to extract the features of rolling bearing vibration signals; Finally,
establish a DCNN deep learning model to achieve high-precision classification and recognition.
By using the DSVDD anomaly detection method, the input data is mapped into a high-dimensional
feature space using deep learning and support vector machine through a deep neural network. Then,
the support vector description method is used to describe the distribution of normal and abnormal
samples in this space, ultimately completing the establishment of the diagnostic model.

Finally, the method proposed in this paper was validated using an aircraft engine rotor tester
with a gearbox and low-speed rotational test data of a real aircraft engine, demonstrating its
correctness and effectiveness. Collect experimental data and use experimental data to verify the
performance and applicability of the proposed method.

This method will provide a new technical approach and method for the fault diagnosis of

aircraft engine rolling bearings.

KEY WORDS:Rolling bearing, Low speed, Fault diagnosis, Unsupervised learning, Deep

learning, Support vector data description
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