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Design of tension control system of food packaging machine based on

fuzzy fractional-order PID
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Abstract: Aiming at the problem that the film tension control
system of food packaging machine has the characteristics of
multi-interference, time-varying and non-linearity, and the tradi-
tional PID is difficult control, a fuzzy fractional PID film tension
control system is designed. Using expert knowledge and mature
experience, combined with fractional order control, the control
rules of five parameters of fractional order PID are designed, and
the on-line real-time tuning of fractional order PID parameters is
realized, which improves the precision and stability of bag film
tension control. With PL.C and touch screen as the core and TIA
protal as the development platform, the hardware design,

network configuration and program design of the control system

ELWA V0B R 200 H (4845 : XJ190201) 5 B P4 45 5 4t
W& 31308 Bh i H (45 2018-GY042)

VEZ B B FG (1986—) » 53, VG 5T 24 Bt iR Uifi o A% - .
E-mail. 2664961273@qq.com

U5 B #A:2020-08-24

are completed, and the control system is upgraded. The
simulation results show that the fuzzy fractional PID controller
has the advantages of fast response speed, good robustness of
model mismatch and strong anti-interference ability. The control
system can meet the requirements of precision and stability of
tension control of packaging machine bag film.
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Schematic diagram of film roll control

Figure 1

of packaging machine
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controller structure
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Tension control system of fuzzy fractional-

order PID controller

81



82

A 542 % MACHINE & CONTROL

[—5.5].2€[0,1.8].a€[0,1.4],u.A.AKp . AK . AK
B B2 34 3 5 O : NBOFL KA A NMOH H i) NS (7
JMED VZO(EAE) . PSCIE /M) . PM (IE # {8 . PB(IF &
fEH,

(2) Sf g B vR B« S Jm B2 o 00 I 20 R 1k S R 1 S i 42
Tl R S8 AR E P R R M S AR R Sk R R HA
AEIT P A RS B R RR E ML A e vec BRI BR i 4RO
T 1) T 30T SRR EE oK B AE e e BBE/IN X 5 it 4R AR B 1Y
ZMIEHREE R LA 5) . pn A AKe JAK AK 3 E
BRI BUR N 5 e ec AHIA]

(3) ASTA) 42 Tl AL U < ASEA8 45 ol B O S A0 2 o) 179 %
s TRE FE N RBOR AR TR N 5L S bR B 4E & 00 R0

NB NM NS ZO PS PM  PB
101

i
Amplitude
o
O

0.0 ‘ ‘ : ‘ ‘ ‘
-4 -3 -2 -1 0 1 2 3 4
H AT e
Input variable e

BS REAIHK

B 2308 | 2020 £ 12 A | RéSHUM

BB PID S8 68 B PE T . A3 BT R[] oA AKp L AK
AK o B AT TK T) e T ec (520, 1511 B0 42 1 B0 0 2
(F 1.2,

RO il 45 5% H] Mamdani BEATBOMTHE 3, AR HL 2.4
AKp AKAK o S50 B 1 1 & 2R 05 SR T O 1
TR M .

3 Wi RS%EXIF

ARk Sl R S5 L) Siemens S7-1200PLC 5 il #% Fl
Siemens KP1500 filt 85 24 400 56 A2 4% 2 A2 10 [ sh 4%
A BRI, R SR 2 E . Bon RE  E S TIAR .
3T ¥ WA SR &l CPU 1214C 5 F # #il 4%, %k
Profinet #z 1 . HA 847 4 J& £ F0 R 0% 7 s KP1500 R4
SCIPET R G L RO T DT S R i S
RE SEREFYRR, AL AT,

3.1 FEHiEI

AWK ¥ ) RS R EALHE STS-010 3k Iy & k45 .
STA-05C 3K J3 7 3% #% . CPU 1214C 5 #1 28 . HB-611B 18
WUR & TI-POD2 # ¥ il 3h #% .SM1223 Fil SM1231 i3,
STS-010 Kyl 4% i3k J) 92 PR {55 4 STA-05C ¥4 46 h 4~
20 mA L E S5 M4 SM1231 ik, 4 CPU 1214C #5
5 E B SM1232 # % 3% 47 HB-611B, 4K J5 & HB-
6111 %t v iat 4 #& TJ-POD2 1% th ) 58, SE A4S R 5K 0

Figure 5 Membership function RfE 6 RE LA 6 TR,
£1 .0 BHANE
Table 1y, A control rule table
e
‘ NB NM NS 70 PS PM PB

NB NB/PB NB/PB NM/PB NM/PB NS/PM NS/NM Z0O/PS

NM NB/PB NB/PB NM/PM  NS/PM NS/PS Z0O/NS PS/PS

NS NM/PB  NM/PM NM/PM NS/PS Z0O/PS PS/NS PS/Z0

70 NM/PM NM/PM NS/PM Z0/Z0 PS/Z0 PS/Z0O PM/Z0O

PS NS/PM NS/PM Z0O/PS PS/Z0 PS/PS PM/PS PM/NS

PM NS/PM Z0O/PS PS/PS PM/NS PM/PS PM/PS PB/NS

PB ZO/PS  ZO/PS  PM/PS PM/NM NM/PM PB/PM  PB/NM

R 2 AKp AK AKIEHI R R
Table 2 AKp, AK;, AK} control rule table
o
‘ NB NM NS 70 PS PM PB

NB PB/NB/PS PB/NB/NS PM/NM/NM PM/NM/NB PS/NS/NM NS/ZO/NM PS/Z0O/PS
NM PB/NB/PS PB/NB/NS PM/NM/NM PS/NS/NM PS/NS/NM ZO/ZO/NS ZO/ZO/PS
NS PM/NB/ZO PM/NM/NS PM/NS/NM PS/NS/NM ZO/ZO/NS NS/PS/Z0O NS/PS/Z0O
70 PM/NM/ZO PS/NS/NM PS/ZO/NS Z0O/ZO/NS NS/PS/NS NS/PS/PS NM/PS /PS
PS PS/NS/PS  PS/Z0/Z0 ZO/PS/Z0 NS/PS/Z0O NS/PS/Z0 NM/PS/PS NM/PM/PS
PM Z0/Z0O/PM  ZO/PS/PS  NS/PS/PS NM/PS/PS NM/PM/PS NM/PM/PM NB/PM/PM
PB NS/ZO/PB NS/PS/PM NM/PM/PS NM/PM/PM NM/PM/PM NB/PB/PB NB/PB/PB




&M | Vol.36, No.12

“T?;Jf;gﬁ 2 CPUI14C HB-61 1 B1 11 I
| SET[GND[PA [PAN
SM1231|SM1232
1]2]3]4 L“J
STS-0105k 77
a5 :
s5[6]7]8
\;

B 6 BRIBEIR A AE R AR R

Figure 6 Hardware wiring of bag film tension control
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