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Research on tool life prediction method based on Koopman operator
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Abstract: To address the problem of low accuracy in tool life prediction , this paper proposes a tool life prediction method based on
Koopman operator theory. The nonlinear mapping relationship between machining parameters and tool life is established based on the
data—driven algorithm, and the features and rules of the nonlinear system are explored to improve the accuracy of tool life
prediction. The experimental results indicate that the accuracy of the established Koopman linear and Koopman nonlinear models is
improved by 51. 41% and 52. 09%, respectively, compared with the traditional prediction method based on linear state —space
models. In addition, the modelling and prediction by the monomial basis function have high accuracy and generality, which can be
considered as the best choice for establishing tool life prediction models. In summary, the prediction method based on the Koopman
operator theory demonstrates better performance in improving the accuracy of tool life prediction, which further ensures the
efficiency and reliability of the component manufacturing process.
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Table 1 Expressions and dimension equations for basis functions
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Table 2 Linear and nonlinear models of the system based on Koopman operators
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Table 3 Detailed parameters of the system
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