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Research and Design of the Multi-stage Temperature Control System of the
Injection Molding Machine Barrel

LI Ming-hui', ZHANG Xiao-jie®
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ABSTRACT: The work aims to improve the accuracy and stability of the temperature control of the injection molding
machine barrel, and solve such problems as nonlinearity, strong coupling and time variation in the multi-stage tempera-
ture control system of the injection molding machine. By analyzing the structure and working principle of the injection
molding machine, the intercoupled circuits were decoupled as a single-circuit system with the static decoupling strate-
gy based on the neural network; and the quantization factor of fuzzy PID was optimized by particle swarm optimization.
The simulation and test showed that, the temperature response of each barrel was relatively fast, the barrel temperature
overshoot was small, and the homeostatic control error was small, so that good control effects could be achieved. The si-
mulation shows that, the proposed control strategy can overcome the coupling effects occurring between sections of
the barrel. With strong adaptation, good stability and certain capacity of resisting disturbance, the temperature control ef-
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fects of the injection modeling machine can be significantly improved, which has certain practical value.

KEY WORDS: barrel temperature; static decoupling; adaptive control
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Fig.1 Heating system of injection molding machine

o i
1 1
2 3

;] ] G
# # #
iig itd itd
1 2 3
| | |
1B 28% 3B
it it ik

K2 BRI RS
Fig.2 Barrel heating system
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Fig.3Neural network decoupling and PSD control
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Tab.1 Ak, fuzzy control rule

€c

NB NM NS Z0 PS PM PB
NB PB PB PM PS PS 70 Z0
NM PB PB PM PS PS 70 NS
NS PM PM PM PS Z0 NS NS
Z0 PM PM PS Z0 NS NM NM
PS PS PS Z0 NS NS NM NM
PM PS Z0 NS NS NM NM NB
PB Z0 Z0 NM NM NM NB NB

R2 AkEHHL
Tab.2 Ak; fuzzy control rule

€c

NB NM NS 70 PS PM PB

NB NB NB NB PM NS Z0 z0
NM NB NB NM PS NS z0 Z0
NS NM NM NS PS z0 PS PS
z0 NM NM NS Z0 PS PM PM
PS 70 NS 70 70 PS PM PB

PM Z0 Z0 PS NM PM PB PB
PB Z0 Z0 PS NM PM PB PB
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Tab.3 Aky fuzzy control rule

€c

NB NM NS z0 PS PM PB
NB PS NS NB NB NM NM NM
NM PS NS NB NM NS NS NS
NS Z0 NS NM NS NS NS Z0
70 Z0 NS NS NS NS NS Z0
PS 70 Z0 Z0 Z0 70 z0 Z0
PM PB NS PS PS PS PS PB
PB PB PM PM PS PS PS PB
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Fig.6 Three-section temperature simulation curve of
injection modeling machine barrel
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