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Rolling Process
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Abstract: To address the problem that traditional deformation resistance models are difficult to
accurately describe the coupled effects of multiple factors such as temperature, true strain, and
strain rate under dynamic rolling conditions, the modeling and prediction methods for
deformation resistance of non-oriented silicon steel during hot strip rolling were investigated.
Based on the wedge deformation characteristics and the dynamic evolution laws of process
parameters in the hot strip rolling deformation zone, a mechanism model of deformation
resistance comprehensively considering key influencing factors was established. On this basis, a
genetic algorithm optimized backpropagation (GA-BP) neural network model was introduced,
and the deformation resistance was predicted and analyzed. The model was trained and validated
using Gleeble hot compression experimental data. The results indicate that the model has high
prediction accuracy and good generalization ability, which provides a theoretical basis for the
optimization of the hot strip rolling process.

Key words: non-oriented silicon steel; hot strip rolling; deformation resistance; mechanism
model; GA-BP neural network
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Fig. 1 True stress vs. true strain curves of 35W440 non-oriented silicon steel under different deformation conditions
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