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[Abstract] To rapidly and accurately predict the crashworthiness indicators of thin—walled tubes, a bionic gradient
circular multi-cell thin-walled tube axial compression model for predicting the average collision force is established based on
the Simplified Super Folding Element (SSFE) theory, and a Long Short-Term Memory (LSTM) network model is built to predict
the crashworthiness indicators of the bionic gradient circular multi—cell thin-walled tube under different geometric parameters.
The results show that the theoretical prediction error is less than 6% compared with the simulation results, indicating the
reliability of the theoretical model. The LSTM network model exhibits an error of less than 2% for Energy Absorption (EA) and
Initial Peak Force (IPF) on the validation set, and an error of less than 5% on the test set, demonstrating excellent prediction
accuracy and generalization capability.
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