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ABSTRACT

As shown in [1],  the current plasticity models are not able to fully capture the physical

behaviours in the metal cutting process. To improve the accuracy of the material model, the

Artificial Neural Networks (ANN) has been applied as a tool for numerical modeling of non-

linear  material  behaviors.  Comparing  with  the  classical  model,  the  ANN based material

model can be driven by the experimental data directly, which gives a chance to improve the

model  accuracy.  Additionally,  the  ANN based mateiral  model  does  not  require  the  local

integration scheme and thus can speed up the metal cutting simulation.  In this case, the input

data for the ANN is the strain components and the output data is the stress components. To

capture the history dependent behavior, the previous stress and strain components are usually

included as well in the inputs of the Feed-forward Neural Networks (FNN) [2]. 

Instead of the FNN, in this work, the Recurrent Neural Network (RNN) is applied to capture

the history dependent behavior, hence they are well suited to model plasticty. For training of

this RNN based model, the input is the time series strain data in a sequence approach, where

the history information are remembered by the network state calculated from the previous

time steps. 

In this work, the training data from experiments is replaced with the simulation data, by

which the necessary experiments designed for data preparation can be determined. The von

Mises yield surface is implicitly included in the training data sets and thus can be learned

implicitly by the RNN. After training,  the RNN based plasticity model is validated with

benchmark tests.
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