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F-PI composite controller for barrel temperature of small injection molding machine based on

fuzzy decoupling strategy
ZHANG Shaokun', SHEN Jiaming®, FU Ting’, HU Yanhai'
(1. College of Mechanical Engineering and Mechanics, Ningbo University, Ningbo 315211, China;
2. Ningbo Hwamda Machinery Manufacturing Co., Ltd.,Ningbo 315803, China)

Abstract : In the production process of plastic products, the response speed and stability of the barrel temperature of the injec-
tion molding machine have an important impact on the quality of the final plastic products. In order to improve the control accuracy
of the barrel temperature of a small injection molding machine, for the temperature characteristics of the barrel such as large inertia,
nonlinearity, large hysteresis, strong coupling, etc., in the background of the fuzzy control can not meet the control requirements, a
fuzzy decoupling strategy based on the temperature difference between neighboring heating segments was proposed, and a fuzzy
decoupling controller was established to decouple the temperature coupling between various segments of the barrel through the use
of the information on the temperature difference between neighboring heating segments. The experimental results show that the
control method works well, the time taken to reach the target temperature is 1 092 seconds, and the maximum overshoot is only 3%,
but the steady-state performance is poor. In order to solve the problem of poor steady-state performance, the F-PI composite control-
ler was established on the basis of fuzzy decoupling, and the deviation of the system in steady state was eliminated by introducing
the integral link. The simulation was carried out in Matlab/Simulink environment and verified on the injection molding machine.
The results show that the F-PI composite control method not only has a good dynamic response, but also has a higher steady state
accuracy, and the steady state deviation is only +1 °C. Therefore, the F-PI composite control method based on the fuzzy decoupling
strategy can not only decouple and control the temperature coupling of the barrel, but also effectively improve the stability and
control accuracy of the system, and makes the system has good robustness.

Keywords : injection molding machine ; barrel temperature control ; fuzzy decoupling ; F-PI composite controller ; steady-

state performance
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(c) Response curves of the third heating section
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Tab.1 List of fuzzy inference rules

e
c

NB NM NS ZE PS PM PB

NB 0 0 0 0 0 0. 0
NM 0 0 0 0 0 0 0
NS 0 0 0 0 1 1 1
ZE 0 0 0 0 1 2 2
PS 0 0 0 1 2 2 2
PM 0 1 2 2 2 2 3
PB 0 1 2 3 3 3 3
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