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Abstracts: Parameters of a proportion-integral-derivative (PID) controller were adjusted online with fuzzy
inference and a particle swarm optimization (PSO) algorithm were applied to the fuzzy PID controller to
adjust the inertia weight coefficient and optimize quantitative factors and controller parameters. Then the
fuzzy PID controller, optimized by the PSO algorithm, was applied to the barrel temperature control of
the extruders for wood-plastic composites (WPC). Results showed that the optimized fuzzy PID controller
could increase heating rate, reduce overshoot, shorten adjustment time, enhance anti-jamming capability
and effectively improve control effects of the barrel temperature. Tensile strength and production
efficiency of the WPC panels were improved significantly.

Key words: wood-plastic composites; extruder; barrel temperature; particle swarm optimization; fuzzy

PID; performance

KEEEME (Wood Plastic Composites, WPC)
RO T S FRO AR, HERRAIVE S A,
Hoft B E T AR AR, SURFHH
PR &R HEE,

WREE#: 2016-10-28: B HH: 2017-05-27
ESWH:BX “+20” BE#TEE < KBE S 6
BEXRBHEAHASRTE” (2012BAD32B04).
EHRN: BXF (1964—), &, FIHIKEN B TRERHR.

WPC HFFH TZ %, FrhEEEEKEEE
R B RN E R R gz U, il
REZIEMEE (PVC) R#EER WPC, HE® R
BEREMEAN 170 C. HFHIRES, HREEET
#, M WPC fufdigfEs; Kz, WRMLE. AR
RC, gAT A Rech B SR BRI L) (proportion) -1
4+ Cintegral) -##{%> (derivative) #&#] (PID 2%,
EREEEAENEK, REENK BHERE

«43 .



B3 B Ak Lok 201747 B
Vol. 31 No.4 CHINA WOOD INDUSTRY July 2017
RRES, B3 WPC R RE ST E, ¥ PSO %, wBENREARWT:
S, EHRF AR T RNAEE (Particle Swarm e e (O ~ @) 2)
Optimization, PSO) WSEERMM SR, XHBE - IterMax
RLF ARSI SRR E AT R, XTHER PID 1= Xf: o Mo, —BRERNERBR MR

H 28 H R E MR E TR B R F X IEH S H0H
TG, B TRIEEE SR, CURRF RS
E, & WPC REMAE R,

1 PSO fiLi5EH PID & EiR B iE$I889 3
1.1 F#i PID &4
FHEEE PID 34 REE, sk (1) Fiw.

k
l4k>=er(k)+K,Ze<k)+KDec(k) *k=1234-) (D

X K,—PID &HIRA LB RE: K—PID #
H SRS BB, Kp—PID #5585 B eh)
—5 k ANRAER 2R B SE PRI S e B A
R ec()—3 k A RFEERZIRHE EE MR ETL
Ry ul)—5F k N REER ZI .

BHEEE AR PID %I e(®)F ec(k) N¥IN
B, AK,. AK/FAKp A ET.

B WPC i HLR}HE BIE B 3% 1 B R vl A

@ e ec AR HIH: [—20 C,20 C]
F[—5 C, 5 Clo

@ RFHHIE S48 NB. NM. NS, ZO. PS.
PM 1 PB #iiR I\ B4 H ERBREHSE, ¥
REZEMEABENANRE, ECRRTE UKNE
B REL.

® E M EC BRI A:

{-6,-5-4,-3,-2,-1,0,1,2,3,4,5, 6}

@ AK,. AKFAK, HIBALIRIEA:

{3,-2,-1,0,1,2,3}.

® mEMKEZHEHNEHEFHHA:
K~03, K.=0.6.
1.2 PSO fALAER] PID 24

BRBEA N — B EE D FREBAN T
BN ANRLF, RETLE t BT %02 R AR AT
SRR XiF Vi) BRI R ME AR
BB RMARE R E A E g,

ARERBEENLEFERANTE, REK
SOBFERIEE, SIAGHERENERE 0 BABNE
« 44

8 IterMax—B RIERIRE: Iter—S4RIERIXEL

AR WPC B HUEH B 2, e i mif s
BN, FFABMRIEHE K, K, Kp, ER)F ECK)IA]
MEEXR, FHFREAFRRERZBRN E®F
ECTEL BN PID #4138 28, Hizw= (3):

Kp=K,o +{lELIECI}Kp =K, +AK,
K, =K, +{ EL|ECK, =K, + AK, (3)
Kp=Ks+{E||EC}Kp =K 0 +AK,

RF: Ko, KoM Kp— VIS E: AK,w AKF
AKp—Z B RN S ERBME.

K. K. J PID ZH| B IS ¥ K, K, 1 Kp X EHE
BEZHBHEHMREGRALM. KA PSO Hik
Ptk Ko, Koo, Ky Ky F1 Kpy BT SERRANH B B FIEE
ZRABRAZAL, #HMEI—HBRSHE, K
BRIFHIIERE. PSO HALEN PID VLS
BEERBRAREEH, WE 1 Fix.

[ s&wkt |

DB T B4 B aushib |

[ 33 BB R AR 0 )

WHAE B R
HMTERLEEH

L BGEEH |

R A

RALEHK

{
Ya y

@ A L —{PID ¥ B [ B AR
| Uee
dt

1 PSO NEHHEE] PID 2845
Fig.1 Fuzzy PID control structure of PSO algorithm
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