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Research on Intelligent Monitoring and Fault Diagnosis Methods for Lithium Battery
Manufacturing Equipment
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Abstract: Lithium battery manufacturing equipment is exposed to high-precision and high load working environments for a long time,
and its health condition is directly related to the quality of the electrodes and the safety of the battery. In order to overcome the
practical difficulties of limited fault samples and low utilization of monitoring data in lithium battery manufacturing equipment, this
article proposes an intelligent monitoring and fault diagnosis method framework that combines multi-source sensing signal processing
and deep learning. Firstly, analyze the operational characteristics of typical equipment such as coating machines, roller presses, and
winding machines, as well as the degradation mechanisms of key components; On the basis of using adaptive wavelet packet threshold
denoising and multi domain feature extraction methods to preprocess multi-source signals such as vibration and current, a fault
diagnosis model based on improved one-dimensional convolutional neural network and gated recurrent unit is established, and transfer
learning is used to solve the problem of diagnosis under small sample conditions; Finally, a multi device collaborative diagnostic
architecture based on federated learning is designed to protect data privacy. From the experimental results, it can be seen that the
diagnostic accuracy of the method proposed in this study for the lithium-ion roller press bearing fault dataset reached 98.7%, which is
12.3 percentage points higher than the traditional support vector machine method, and has good generalization under different working
conditions.

Keywords: lithium battery manufacturing equipment; intelligent monitoring; fault diagnosis; deep learning; transfer learning;

federated learning
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