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Constant Speed Feeding Control of Vertical Packaging Machine Packaging Material

GUO Lin
(Changzhou Vocational Institute of Engineering, Changzhou 213164, China)

ABSTRACT: The work aims to improve the running speed control accuracy of film packaging material of vertical pack-
aging machine and enhance the bag length precision and bag shape appearance quality of the packaging bag. The factors
affecting the accuracy of the constant speed control of packaging materials of vertical packaging machine were analyzed.
Based on that, an adaptive fuzzy PID control strategy was proposed, so as to achieve the on-line adjustment and optimiza-
tion of the system parameters, thus realizing the on-line regulation of the speed of the packaging materials. At the same
time, the control system of the vertical packaging machine was established based on PLC. The hardware structure and
software design method of the control system were introduced. The experimental results showed that the packaging accu-
racy of the proposed control method was about £0.1 mm, which could effectively improve the feeding speed accuracy of
the packaging material and control the speed error within the allowable range. The control system realizes the precise
control of the feeding speed of the packaging material, and improves the bag length precision and the bag shape quality.
KEY WORDS: vertical packaging machine; constant speed control; fuzzy control; software design
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Fig.1 Mechanical structure of vertical packaging machine
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Fig.2 Film pulling and cross sealing cutting process
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Fig.3 The feeding speed curve of packaging material
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Fig.4 The structure of fuzzy PID controller
e, ec, AK,, AKy, AKp IBHIAE G880 {7, -6,
ﬂ;&—L—LQLLL4J¢xnoAmW%Aﬁ
{NB, NM, NS, ZO, PS, PM, PB}. e, e, i M AK 0> AKj,
AKp BSRJE BE sRBCR =AM, WA 5.

NB NM NS ZO PS PM P

I

0.5
I

7 65 43 2-10 1 2 3 4 56

K5 SRJm B R
Fig.5 Membership function

3 PID =& IS K, K1, Kp 5 e, ec Z[H]

Ok e e =T

DEEG Ko WWOPREG e (i) i

AR 22 B 0C 2, R RSO #5100 PID S 40dkAT H i
IR, DTS A0 2 AR 6 3 AT R 1) 3 i 2
PERE. MRS TR AR, 7 G 1 A RO i L
My, AR LL AK, R, DLER 1.

F1 AKEHEH T
Tab.1 Fuzzy control rule of AK,

€c
NB NS NZ Pz PS PB
NB NB NB NS NS NS Z0
NS NB NS NS NS 70 PS
Z0 NB NS Z0 Z0 PS PB
PS NS Z0 PS PS PB PB
PB Z0 PS PS PS PB PB

e

3 EHRSEIR

3.1 Mt

FRAE S AL MU T L Bk sl 7k, T
PLC il #n 48 A= G R G0 . ¥ H 2 KAK AT i ik
. FX2N PLC i A3 H X0, X1 I TREEHEHI A
A B AR, AR E R g ke AN, T
P B2 Py VR N B AR ML B, ST SE LR [ B)
EAN . RADEHE LSRR E AR . TINES, 456
P By SE I AL CUbRIB B . A 3histT . Rish&E
EefE. FIFHGEMECS PLC EIFH I E . B
EHIR R . 1 AR T OCH T REHLA B S
K/F YN, 3 N TR e o ALk
SR WA R AT A AR | R | R
HiREESHRE, e SHE%E PLC if
FrAbs, Tk B | R A A BRI RE R AR5 R .

WA H RGBT Z D Fpds T A nR, 2it
TE AR EOL K 13 M AED, =2 FX2N
#% PLC HA LB FEEMHBAEH RS, Eshs
il 3RS DL A RIG Y R IIRE . ¥R A AR
W R G B g £ A/D FIl D/A 8, DI 2 £ 5
ST 953 1L I o8 S N S U e AR T2 5 sl e
i . PLC iR4E B FX2N-4AD-TC S ELYE ALY
FIVRE B LA AR R AR, JF AL FE (5 5 e 4 o 5k
FES, RIGKHAE%XE PLC WHHTALH, 4
FR ARG S0, Sl &G IFXIER PLC kit
— Nk Gn TR, S5 A RORT PID $E I E 1T R T
BO A B VC L, DA 7Lk B . e Al rEL BLE
i FH#A T MINAS-AS %1 MDME152GCH fal il L #IL,
5 H S 147 IR BR 3 %% - MDDHT5540, HLALM G
B HUE N 3000 r/min, A E R IR 750 W,
I KE5 R 4500 t/min, fKHEHEHE A 7.2 Nom,
B\ B K Ky 5175 r/min. B4, EHES%



- 144 - % T &

2018 4F 1 H

MT6070iE 51 fib 45 5EAE o AMLAE B A T, HORU AT
DIBEB IR M S50, A | dE | AAENEE
A, ] X402 HLA A2 AT R D0 AT SR s AR
3.2 Wit

RGP 6, Horh E8 il BAREIH
B U] PID 2l | b | fa) A 4k s il
B AE Z A AT B 1 e AT A B A A 5 50
AR A HUESE, AR PLC R
T R AR B4 620 %% 3 B2 AR i 2% BT s B9 ik L, 3%
ok bRl A A Jk b AL o P00 e 5 4 30 o ] Al P
BLZ e A5 B Kk op AT AR, AR AR S P 2 o ]
FIBRE RS2 e BEAT 2 1R 258, 85 AR PG PID 42
773, A T4 0 H X 4] AR bk o 1 L 2L R ik
PR PEAT VRS, AT 52 B A0 20 4R R 2B o AR 2K
T JEE PR W A

£ 2% /5
S| [omanz]
i I B i a

s

biREE

T B
v

| |
emestei]  fpompis s ]
I |

LR AL E

I )

okt L

Ko HfFiite

Fig.6 Software process
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Tab.2 The experimental results mm
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100 +0.5 100 +0.2
110 +0.7 110 +0.1
120 -1.5 120 +0.1
130 -0.5 130 —-0.1
140 +1 140 +0.1
150 +0.4 150 0
160 -0.5 160 +0.2
170 -0.5 170 -0.1
180 +0.5 180 -0.2
190 -1.1 190 +0.2
200 +1.3 200 +0.1
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230 -0.7 230 +0.2
240 +0.8 240 -0.1
250 -0.6 250 -0.2
260 +0.7 260 +0.1
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280 -0.6 280 +0.1
300 -0.5 300 -0.1
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