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Design of Tension Controller for Compound Paper-yarn Bag-making and
Printing All-in-one Machine

LUO Gui-bing, PENG Zhen—rui
(Lanzhou Jiaotong University, Lanzhou 730070, China)

ABSTRACT: The aim of this study was to investigate the paper tension controller for compound paper—yarn bag—making
and printing all-in—one machine. According to the problem of tension control of the compound paper—yarn bag—making and
printing all-in—one machine, combining the fuzzy adaptive PID control and particle swarm algorithm, a fuzzy adaptive PID
tension controller based on cosine adjusting inertia weight of the particle swarm optimization algorithm. A set of optimal
PID parameters were searched out using particle swarm optimization algorithm with cosine adaptive inertia weight to
improve the accuracy of tension control. The simulation results showed that the response time of the tension control method
was 0.25 s, and the maximum overshoot was 2%, smaller than the response time and maximum overshoot of other methods.
Compared with the traditional PID control and fuzzy adaptive PID control, the controller designed had advantages such as
quick response speed, stable control output and short setting time.
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Fig.1 Structure and workflow of the compound paper—yarn

bag—making and printing all-in—one machine
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Fig.2 Diagram of paper tape tension control system of the com—
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Fig.3 Structure diagram of tension controller
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Fig.4 Algorithm flowchart
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Fig.5 Membership function of the input and output variables
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Tab.1 Rule of fuzzy control
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Fig.6 Simulation results
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Tab.2 Comparison of performance indexes of three kinds of

control schemes

PEH AT /% L THRE] s JETI A s B ERERE B

PID F 1l 12 0.32 1.3 2.4
B PID 355751 8 0.25 0.8 1.3
Xk 2 0.24 0.5 0.6

TELRLY S G T AR NI — PR AIL R, 5K 042 il A 1
P BE B M AR A AR R . SO R TR 42
il BEE F1 PSO P AL T 0L B, BT T — sk Iy i il
fov o 83 PSO P AL X H: L 5] PR 7 e A X -
Friudl, ekt — 2 B DL i PID SOk AR iR 7K 1 14
WAL o E Oy F AT AR L T PID 5K I 45 il
AR 38 0 PID 5Ky F il b , SCHh 3 H 5K ol
T TER R AR GEMA N PR N R SRR A RS A
ZR G P R (8] 257 A A B PR T LA
URLD 5 AR BN — AL 5K 428 i 25K

SE Ak

(1] ZBhi, W5, BT, 5 B E & HI AL R 5
RO, s SR SR, 2011,30(6) :90—92.

PENG Zhen—rui, DONG Hai—tang, YIN Hong, et al. Research
and Fabrication of Control System of New Paper and Yarn
Compounding Bag—-making Machine[J]. Transducer and Mi-
crosystem Technologie ,2011,30(6) : 90—92.

BRAL B3 1, 55, RO A TIASHLEE T R GL B ).
A abiN3%,2012,33(3) :24—27.

YIN Hong, DONG Hai—tang, WANG Zheng, et al. Design of
the Control System for Compound Paper—yarn Bag-making
Machine[J]. Automatic instruments,2012,33(3) :24—27.
AT, 2B g, %6 AR A AR E R — AR B i R 4¢
BT #E I B 3h1k,2013,35(1) : 121—122.

YUE Yan-hong, PENG Zhen—rui, HOU Fei. Design of the

3]

Control System for Compound Paper—yarn Bag-making and
Printing Machine[J]. Manufacturing Automation,2013,35(1):



104 fl % TR

201543 H

121—122.
[4] KB I G HIAREN ] —(RHUIT ZWFFEI]. [ ED
T 5L ERF5T, 2012, 4(6) :22—27.
HOU Fei. Research and Exploitation of the New Paper and
Yarn Compounding Bag-making and Printing All-in—one
Machine[J]. China Printing and Packaging Study, 2012,4(6) :
22—727.

(5] #hFRK. & R ARENRI ALK I R GE R R[] A TR,
2008,29(1) : 78—30.

SUN Yu—qiu. Tension Detection System of Web Printing Press
[J]. Packaging Engineering,2008,29(1) ; 78—80.

[6] FRIVEE. ENRIAL AR GEtE 5K 142l i WE5E D). 200 bR
HiK2,2004.

GUO Ying—feng. Research of Constant Tension Control Sys—
tem of Printing Machine[D]. Wuhan: Huazhong University of
Science and Technology,2004.

(7] HHRRSR, 5K, TIE, &5 S TR PID /9B RARHLAR

A5 K 3 4 i D). AR B A, 2014, 35 (1) - 98—
102.
TIAN Zhi—qiang, ZHANG Qing, WANG Fei, et al. Applica—
tion of Tension Control of Paper Tape of Fruit Cultivating Bag
Machine Based on Fuzzy Genetic PID[J]. Journal of Chinese
Agricultural Mechanization,2014,35(1) :98—102.

(8]  WHIELL, WKL, B AETE. B TR THEOL ALY PID ] i 42 1l

BT W2 4 (T2, 2006,40(12) : 2144—
2148.
HU Hai-bing, HU Qing-bo, LYU Zheng—yu. PID Controller
Design in Servo System Based on Particle Swarm Optimization
[J]. Journal of Zhejiang University (Engineering Science) ,
2006,40(12):2144—2148.

(9] SBICPR, 2, Kkt JE T Bt PSO B PID S H
SE[] HHABLTAR, 2007,33(18) :202—204.

GUO Da-qing, LI Xiao, ZHAO Yong—jin. Self—tuning of PID
Parameters Based on Improved PSO Algorithm[]J]. Computer
Engineering, 2006,40(12) :2144—2143.

[10] S, A, 534, % MATLAB % AE S 1L 30 2849 4347
[M]. B30 TS AR KA AR L, 2011
SHI Feng, WANG Hui, HU Fei, et al. Matlab Intelligent Algo-

(E#E% 81 M)
Beijing: Mechanical Industry Press,2009.

[14] %35, FERI. 3T ADAMS BN 3 MR 5T Bz 3 i B
[J]- BBk 5 il , 2007(9) : 78—80.
XU Fang,ZHOU Zhi—gang. Analysis on CAM Mechanism De—
sign and Motion Simulation Based on ADAMS|J]. Mechanical

rithm 30 Case Studies|M]. Beijing: Beihang University Press,
2011.

[11] £, XUBEAR TR/ NEE 45 SR T RE AL A B 4 208
AT RS0 HLAHR , 2008,20(22) :6158—6162.
WANG Yang, LIU Xiao—dong, XU Xiao—hui, et al. Particle
Swarm Optimization for Data Classification[]]. Journal of
System Simulation, 2008 ,20(22) :6158—6162.

[12] B, XA K, 5oF. T PSO M SCHRHLIZ A 7 1% K
FA. A5 B AR S (H 24k, 2009(3) : 85—87.
WANG Xiao—min, LIU Xi-yu, DAI Fen. Method and Applica—
tion of Mining Association Rules Based on PSO Algorithm[]].
Information Technology & Informatization,2009(3) : 85—87.

[13] ¥4z, SKIEH. CW-PSO K H AR iy @ AL A AL i & v
) A FE[0). B L TR 5 % L 2013, 49(5) : 268—
270.

LU Yang, HANG Xiao-li. Particle Swarm Optimization Based
on Cosine Adaptive Adjusting Inertia Weight and Its
Application Research in Optical Sensor Placement of Historic
Architecture[J].
2013,49(5) :268—270.

[14] £35S, 350 B B i sh k7 REC AL SR,
AL SR, 2011,47(16) :32—34.
WANG Run-fang, ZHANG Yao-jun, PEI Zhi-song. Novel

Computer Engineering and Applications,

Particle Swarm Optimization Algorithm[]J]. Computer Engi—
neering and Applications,2011,47(16) :32—34.

[15] NI, FEdbE e, AT, —Fh = B WAL T HEDL AL OB
PID Pl A BV PERALIA 573, 2013(12) :3278—
3280.

YING Ming—feng, WANG Hai—xiang, DI Li-xin. Design of
Fuzzy PID Controller Based on Adaptive Particle Swarm Opti—
mization with Cloud Theory[]J]. Computer Measurement &
Control ,2013(12) :3278—3280.

[16] S8 A PID 7 i e DIARAIL 5K ) 42 b 9 B2 D). e -
IR Talk 24 B5E , 2009,

SHENG Xin. Application of Fuzzy—PID Intension Control of
High Speed Sheeting[D]. Jinan: Shandong Polytechnic Univer—
sity, 2009.

Design and Manufacturing 2007(9) : 78—80.

[15] JA&, fLidtss , M 8. JET ADAMS/View NI it iz
B # O ET]. PRHLN AR, 2009,36(4) : 50—52.
ZHOU Quan, KONG Jian-yi, YANG Jin—tang. Kinematic
Analysis of Inside Engaged Gear Based on ADAMS[J].Tech—
nology of Computer Application,2009,36(4) : 50—52.



