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Design for temperature control system of plastic extruder based on expert PID

Chen Wenke', Liu Qiang’, Wang Jianxiong'

( 1- College of Electronic and Information Engineering, Changsha Social Work College, Changsha 410004, China;

2- College of Mechanical and Electrical Engineering, Central South University, Changsha 410083, China)

Abstract: This paper presents an expert proportional—integral—derivative (PID) algorithm for temperature

control of plastic extruders, which was used to design a multi—temperature zone control hardware structure based

on programmable logic controller and PROFINET industrial Ethernet analog quantity bus. The Matlab simulation

analysis and experimental verification of the control system were conducted as well. The results show that the

temperature response characteristics of the control system are better than those of the traditional PID control

system, which include as small overshoot, short response time and stability.
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Fig.1  Structure of plastic extruder
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Fig.2  Structure of control system

2 EZRPIDEEEH

PID¥E il & —Fh 45t i 5. by T TR &
HPH PRI S, TR R i
SRS S PIDEHI S E AR L (1), %
O AR L P Aa i A3, L0t SRy %o it 25 2R A 7
LB, i . BT HaRE PIACR e

=K (0K, [ etrnk, 240 ()

A u () Fonfii; K, K, K 3308 i &
K oy R AL BURREG e (1) FoR i 2.
BrEBMLIGLE P R GE )R T LR AR LR L R

W T RS0, K FAAE G PID T il X L) 2k BCHR A8 f1 0
B o SRR AR R 52, PIDEE YR J 2 ib 7
FH By s S 8 i TRRHOR A BIAR G 9
7RG E mik, Hoy &g, A
REAR I R G (b s e o) BTt AR T4
GEL LR 25 5PIDE R, 4211 T L ZPIDE
il, D3,

(k)

TR RIS B

3 & PIDFE il
Fig3 Expert PID control
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此处有无，应为：Δe（ k）×Δe（ k-1）>0;   
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Fig.4  Simulation results
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Tab.1 Experimental data of traditional PID and Expert PID C
moH 8: 10 8:20 8:30 8:40 8: 50 9: 00
fEGEPIDE AR IX 1 151.3 151.5 149.0 148.6 151.7 152.1
BHETIR X2 159.5 159.8 157.1 156.4 159.7 160.1
BHET X3 172.1 172.6 168.5 168.8 167.5 169.1
BHET I X 4 177.2 177.5 173.8 174.0 172.4 173.2
BRI X 187.1 187.4 183.6 184.2 182.9 182.5
L5 PIDFE BHETR X 1 150.6 150.3 149.6 148.9 150.5 150.2
BHET I X2 158.7 158.4 157.4 156.8 157.5 158.4
A TELX 3 170.8 170.6 169.6 168.8 169.2 170.7
AL TR X 4 175.9 175.7 174.5 173.7 174.2 175.5
B3k IR IX 186.0 185.8 1843 183.8 1843 185.9
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