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Modelling of Time-varying Extrusion Systems for Fabrication of FGMs
Parts by Direct Ink Writing Processes

WANG Shijie  DUAN Guolin’
School of Mechanical Engineering, Hebei University of Technology, Tianjin, 300401

Abstract: High-precision CFD models are time-consuming, creating challenges for the frequent gradi-
ent variations in FGMs part printing. Therefore, a time-varying extrusion system was established using a
Bayesian regularization neural network as the prediction model. High-precision CFD simulation data sets
were first obtained to train the neural network model, with input parameters including the target materials
ratio, initial ratio in the chamber, total flow rate of the dual feed rate, and the adapted screw speed. The
output parameters were labeled as delivery delay time and transition delay time. Then, the trained Bayes-
ian regularized neural network was merged with the classical control theory approach to system description
to construct the complete time-varying extrusion systems.

Key words: functionally graded materials (FGMs) part; direct ink writing process; computational
fluid dynamics(CFD) ; Bayesian regularized neural network; time-varying extrusion system
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Tab.1 Mixing system structural parameters
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Fig.2 Rheological characteristic curves of two materials
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Tab.2 Material rheological parameters

RS WERBK/(Pa-s") | BN RIER M
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Fig.3 Simulation result of CFD model
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Tab.3 Inputlayer-hidden layer neuron weights and bias
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Tab.4 Hidden layer-output layer neuron weights

and bias
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