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Unwinding Tension Fuzzy-ADRC of Gravure Printing Machine

LI Kun-quan, WEN Rui
(Henan Institute of Engineering, Zhengzhou 451191, China)

ABSTRACT: The work aims to improve the stability of tension control of the gravure press unwinding system. An un-
winding tension control method was proposed combined with fuzzy control and active disturbance rejection control
(ADRC). According to the working principle of unwinding systems, the mathematical models of strip tension, pendulum
roller kinetics, roller kinetics were established respectively. Then, the nonlinear mathematical model of unwinding system
was also obtained. In order to improve the decoupling performance, anti-interference performance and internal robustness
of the control system, a fuzzy active disturbance rejection controller was designed when the fuzzy control was introduced
based on the active disturbance rejection control, and related simulation research and analysis were carried out. The si-
mulation results showed that, compared with the PID controller, the fuzzy-ADRC could well realize the system decoupl-
ing, and had better anti-interference performance and internal robustness. The method in the paper can realize the constant
tension control of gravure press unwinding system.

KEY WORDS: gravure printing machine; unwinding system; tension control; fuzzy-ADRC

PACKAGING ENGINEERING + 119 -

5 3 2R GEAE D 11T R B I AL 4 B 2 20 Bl o
ARGk I IRENE L Al EEE R PR UE MR B =2k L
TSR AR , K R G S L
A iS58 2 2R, h T HOLHEARZ 52 Tk,
TANHERA L i Z WSR-S 2%, BT LK
RGE—A WA AR L L 25 A RS
SRR AT E RGO S R ek e e
Pl 0] B2 g B B A 2 SCH B el | R R MR
ERIAL A J2 00 A Ty 1w, SR A& 48 PID il AR Al A2

Wi B EI: 2016-11-24

HEEWE: ThALFAAFERETLHAALAE (14B460012)
s (1976—), B, W4, ThIRFRAKE, T EFLH A A IMRLH.

fEE R

IR ESRU N R g sk bl ek, ENAMEZ
BT T — R YR EBFSE . BN, Choi %5
PLZ 255k ) RS bR 73 RS- Y E R SEat, T —
Flv PID Fifsahess, e SZEl 145K F1 0 i
i, it Gk e i 2 0 2 i AU, Ponniah
1 Yoshida S8 ¥5 A0 figt 0 B 28k S, mT LA
kM sh7ESK 1 RGP LR 5 Dou ML A
P2 ) 2% R AR ) SCBE T R ek S, REUE T
A B PE TR, , A a2 0 28 )1 ad R R Y



120 - % TR

20174F 2 H

FEAE S, S ma 45 g B 5 i H S i 35k A
XPR A, S hndidl e Uororth 25 1 H ¥t
YL S Sl 1 sk il R T Bt e, A5 R
KW, BT AP A L K R R G RA BRIt
TG, NS HER L R ET
A VT IR b, JE TR A Tt s dil et —Fh
MENHLCE R HIAR NS, FFHE T s, D
R RGBT RE . S RNTERE, S
WG RG] .

1 MERFEE

S R G B RS RS 5| A, T2
fEgk e, FAARLE LI 1, Horpoilct: . 5], B
R BLI e IR AR AL s O 0 2 3, AT
PAU/INGK it sy, i ELIE HAT 5k IR AR o et
75| B 43 Al A 5 ) A e e R A3 iy 5K o (8]
U Ly, Ly AR 41, 4y, As JORVERE
WA Th, T, Ts ARREKIT; pi, po, ps WERE

%E, €1, &, &3 5‘77'4%@@, Wy, W2, w3ﬂ‘7§f‘b%ﬁ
ﬁg; Vi, V2, V3ﬂ‘7*4%li§, Lpy, LDzjﬂ%%JﬁJ—g;

O JERREL AR 5 k AR ARSI B L E
Rk A

K1 s R Gai

Fig.1 Structure of unwinding system
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Fig. 2 Fuzzy active disturbance rejection controller
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Fig.3 Decoupling performance simulation curves
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