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Design of Soft Sensing System for Melt Temperature in Extrusion Process
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Abstract

Melt temperature is one of the important indicators reflecting material properties during plastic
extrusion. He affects the viscosity in the extrusion process, Viscosity is a metric that cannot be
measured using physical sensors, but can be calculated from temperature, pressure, and screw speed,
etc. Melt viscosity should be calculated at the exact melt temperature. Temperature sensors cannot
accurately measure the temperature of the melt in the barrel. Soft sensing technique is the best solution
for estimating material properties. It just needs some physical sensors and physical formulas.

The proposed soft sensor consists of physical sensors, a temperature estimator, and a simulation
analysis software for calculating material properties to do virtual reality integration. Four physically
temperature signals, one physically pressure signal, and the simulation properties of actual data are
used as the dataset for the temperature estimator. An ensemble machine learning model of temperature
estimators consisting of Random Forests (RF) and Convolutional Neural Networks (CNN). The
experimental results show that the MAE of the melt temperature measured by the sensor and the
simulated temperature is 6.08. The proposed temperature estimator predicts that the temperature will
decrease the MAE to 2.86. The proposed soft sensor can be used to better predict polymer melt
temperature. Finally, according to the calculation results, the material property scatter chart can be
precisely plotted under the specific melt temperature. In the past, the viscosity of the melt viscosity
could only be measured offline monitoring.
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