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Abstract; Taking water-lubricated bearing testbed as the research object, a fault diagnosis model based
on convolutional neural network ( CNN) was proposed by using digital twin technology, aimming at the
problems such as single monitoring angle of condition monitoring and fault diagnosis function, poor dy-
namic data monitoring effect and poor real-time and precision of fault diagnosis during operation process.
Firstly, based on the universal digital twin five-dimensional model, the virtual model and virtual scene of

the water-lubricated bearing testbed were designed, and the interaction of the virtual model and physical
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entity was realized. Secondly, the fault data set was constructed by fault simulation test, the fault diagno-

sis model was constructed by CNN, and the fault data set was constructed by fault simulation test. The

results show that the digital twin system can realize the data interaction between the physical space and

the virtual space of the water-lubricated bearing testbed, which prepares the data for the subsequent fault

diagnosis model. The fault diagnosis model based on CNN can realize the fault diagnosis under 6 working
conditions (the combination of 2 speeds and 3 loads, such as 500, 800 r/min and 0, 0.5, 0.8 MPa).
By introducing T-distributed random neighborhood embedding (t-SNE) technology in manifold learning,

the output feature data can be visualized in dimensionality reduction, and the data of different fault types

can be distinguished clearly.

Key words: water-lubricated bearing testbed, condition monitoring, fault diagnosis, digital twin
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