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Adaptive Fuzzy PIDPaper Tension Control in
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Abstract: In order to solve the influence of tension control instability on the quality and
production efficiency of corrugated cardboard.Based on volume and dynamic analysis, the
establishment of the corrugated base paper tension in the mathematical model, and analysis the
main factors leading to the stable tension. According to the traditional PID control cannot achieve
the base paper tension control in the process of adaptive parameter adjustment, put forward a kind
of variable domain adaptive fuzzy PID control strategy, using the variable universe fuzzy control
to realize the control parameter self integration and control rules of the self adjustment, and its
application in base paper tension control system.The simulation results show that the response
time of the tension control strategy is about 0.65 s, and the maximum overshoot is 3%.The control
methods which were designed compared with the traditional PID control, has fast response speed
and anti-interference ability, stable control advantages, to achieve stable control of the original
paper.
KEYWORDS: tension control; corrugated board; adaptive fuzzy PID control; parameter auto
tuning
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Fig.1 Basepaper for conveying system schematic
diagram
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Fig.2 Tension control system block diagram
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Fig.3 A fuzzy adaptive PID controller principle diagram

E — Kc(e_ emax -€
2

€ max — Cmi
E — Kec (ec __ _tmax 2 cmin )’ Kec —

cmax ec min

Akmax( m Akmin( m)

AK(m) = LK(m) (Akm - )

___2
Akmax(m) - Akmin(m)

)

LK(m) =
7

P Mamdami )i /N B K HERE 5725,
K IR 22 ff RO A R ASA 2 o1 A A <

G Zﬂc, (AKi(m))
AK, =—
Z,UcI (AKi(m))
WIE PID 5| S HOH &
K, =K, +AK,
K, =K, +AK,
K, = K,, +AK,
M ®= 4 s br & M & o SN .
k
uk) = K e(k)+K; > e +K e (k) (10)
i=1
wZEe, RERMe MEHIEAK, .
AK, . AK KRR 4. B PID
SRR TG DL S i 25 B s I IR ), dd ST
v AK ARG IR, AR ELAK

(8

9

B, M, S, VS,
IR 4 R

a (=2 (1n
e, TN, 0<r<l,
eI B RN
g (D=K, Z pijoq(r)dwﬂm)
- (12

e K, LB B A(0) NI
B R4k SRR W L AT R M, I
B(0) =1+ 1 T4 T A3 B4 i 0 11 i
R BB B 7 27

u(x/ p)= ﬂZHA, (—)y|

I=1 j=1
(13)
TERLR PID $2Hi) H 5| NAZ 1R 38, 1@t AR
VI IS SRS, XL PID 45 28 S 4L
HEATIE PR, AT AT B IR AE BBk PID
) B IE SRR ) 55 Bk R

3 fHESHT

N T B8R SCH BT U IR B A AR AR
2R SR ACTK AR H G SRR PID $5 i 7
A R, A MATLAB 4+ K
Simulink T. B AR AEHIZ 4 T HA6, X3¢

PITBCTH A & NS PID 5K 70 A% 58 12 1] 2%

BEAT 7T EIGAE . FEFEARSHON: HAM

M, R 1
1 AK, BB
e e
NS NB NZ PS Pz PB
NS NS NS NB NB NB Z0
NB NS NS NS NS Z0 PS
Z0 NS NB Z0 Z0 PS PB
PB NS Z0 PB PB PC PC

PS 70 PB PB PS PC PC

VIUEE4% 9 700 mm, EEEEE AN 6 m/s, 35
AHIER N 0.2 mm, SR8 200 mm,
4O A AL B8 FE SN 1000 mme.

WEEe. RELN e KB THEN
{NB,NS,ZE,PS,PB}; il 4ii (Al F at, « e, M
B MBI TR (B, M, S, VS}{VS,

B BE BOBE AR 32 85K J1{E N 30 N, £&4¢
PID i i JRACTK J1 A2 A 25 WL & 4a, SR
RSB H OGS PID 5 il ¥ IR 4Gk



-4 fl TR

2017 44 H

AL 2 WK 4b. I LT E Y, R TR
W H G R PID #51] R 4 S 46 H
AT RE, KRG NIEE W L AL St PID
FREA] PR 2% G50 ) 7 T JRE AR

0
3

‘5.{..............................................
'

O 7 O O L]

ik Jix10 (ND

o 2
o S

H 3

‘ E‘ﬂ:ﬂ/s
a 1£4; PID %4

K Jix10 (N

B 1] /s
b AR IR & NS PID 4% il
Kl 4 N [EPE a8 T Bk 7 Rt 2k
Fig.4 Tension response curves under different
controllers
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Fig.5 Variable universe adaptive fuzzy PID
controller interference simulation results
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