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Design of Variable Frequency Speed Regulation Control System for
Pillow Packaging Machine

DU Rui-tao, FENG Zhen-hua

(Xuchang Electrical Vocational College, Henan Xuchang 461000, China)

ABSTRACT: In the design of variable frequency speed control system of packaging machine, due to the influence of
control mode, the energy consumption of the control system is high. The work aims to design a variable frequency speed
control system of packaging machine based on PLC technology. In the hardware part, the programmable control box and
the frequency converter were designed. In the software part, through the design of the inverter parameters, the normal op-
eration of the frequency control system was ensured. Aiming at PLC technology, the PLC program needed in the control
system was designed to achieve the effect of controlling the frequency conversion speed regulation of the packaging ma-
chine. Finally the output of PLC program was presented through touch screen. The design of variable frequency speed
control system of packaging machine was completed. The experimental results showed that compared with the two tradi-
tional control systems, the energy consumption of the control system designed in this work was reduced by 49.5% and
39.2% respectively. The energy consumption of the control system is reduced, and the research has a good effect in prac-
tical application.
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Fig.1 Structure of packaging machine
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Fig.2 Electrical schematic diagram of programmable control box
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speed regulation
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characteristics of motor
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Tab.1 Main parameter setting of frequency converter
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Fig.6 Running test interface of system
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Tab.2 Energy consumption of control system under different pressure
& Jj/MPa O A GERERE/ (kwh) GRS 1 AEFE/ (kwh) BSR4t 2 fEAE/ (kwh)
0.6 0.368 0.542 0.458
0.5 0.351 0.537 0.479
0.4 0.324 0.512 0.415
0.3 0.308 0.514 0.457
0.2 0.279 0.503 0.474
0.1 0.257 0.509 0.423
manent Magnet Synchronous Motor Sensorless Vector
5 _Q_E'I.E Control Based on MRASJJ]. Electric Machines & Con-

W R R G

H L PLC FiARNIERE, it T — A2 LR
WS TE, AR T X

o 7L A A %HT%}E’*%M% g BL Al R

& T HEh R GLas T i

REAE, BRAR T 2R A . S

tPE’\J&iJr%/Lf%FTT“FHEP LA RAFBIRICR , HJERE

EOTIRA , L

REHG RGBT INIEHR

&% 3Lk

(1]

BEILRE, T, BREE, S EIJF'JFHKEZZI_J;F@
B ] B T 2 A% SR 4 il B R SR 0], e iR,
2017, 9(1): 13-20.

ZHAO Kai-hui, HE Jing, LI Xiang-fei, et al. Review of
Permanent Magnet Synchronous Motor Control and
Sensorless Technology for Packaging and Printing[J].
Packaging Journal, 2017, 9(1): 13-20.

N, MkEZs. ST PLC BRI ASIRRS [ sl d il oF
T[], FEE S TR, 2021(4): 221-222.

GAO Pei-chang, YANG Pei-hong. Research on Auto-
matic Control of Frequency Converter Based on PLC
Technology[J]. China Plant 2021(4):
221-222.

XIEPR, 2 TRE. PLC HORTE A shfbA: =2 b i i
[J]. 5 R RS TR, 2021(1): 84-85.

LIU Xi-qing, LI Wei-ting. Application of PLC Technol-
CC News,

Engineering,

ogy in Automatic Production Line[J].
2021(1): 84-85.

EA, WHE, BHE, Ji? MRAS 17K 7] 25 H AL
T AL AR ot FERI AT T (0], LS 4= HI 0, 2018,
45(1): 30-34.

WANG lJie, XIE Yuan, XIE Tao, et al. Research of Per-

(8]

[9]

trol Application, 2018, 45(1): 30-34.

B, MRolt4. JET PLC HR MRS 2% A sh% %l B
ZE00]. PR T HAR, 2020, 43(17): 92-95.

WEI Guo-lian, LIN Cheng-quan. Research on Frequen-
cy Converter Automatic Control Based on PLC Tech-
nology[J]. Modern Electronics Technique, 2020, 43(17):
92-95.

WA %, SV, M5 K. R TR AR 25 B 2
32O g 1) 7 R () 20 LRI (], WL 4 A
H, 2016, 43(12): 24-30.

KE Xi-biao, LU Huai-wei, LI Peng-fei. Permanent
Magnet Synchronous Motor Control Based on Fuzzy
Variable Structure Model Reference Adaptive System
Observer[J]. Electric Machines & Control Application,
2016, 43(12): 24-30.

BB, THE, BAFiE, 5 — R HUKEER LR
*ﬂﬂﬁfﬁﬁ%@ﬁ&ﬁﬁﬁ%ﬂ%mﬁ P E AL TR
1R, 2018, 38(5): 1534-1541.

SHAO Jun-bo, WANG Hui, HUANG Shou-dao, et al. A
Position Sensorless Control Strategy of Surface-
Mounted Permanent-Magnet Synchronous Motors for
Low-Speed Operation[J]. Proceedings of the CSEE,
2018, 38(5): 1534-1541.

ZHU ] J. Electrical Control Technology and PLC Course
Teaching Reform Strategy[J].
Science, 2020, 166: 301-304.

ENGEL S, JONAS, CLAESSENS, et al.

Procedia Computer

Combined
Stochastic Optimization of Frequency Control and
Self-Consumption With a Battery[J]. IEEE Transac-
tionson Smart Grid, 2019, 10(2): 1971-1981.

[10] HONG S, Kim Y, LEE S, et al. A Frequency-Selective



Fa3E H21

MG, A M R HUAR R R R et

© 265 -

EMI Reduction Method for Tightly Coupled Wireless
Power Transfer Systems Using Resonant Frequency
Control of a Shielding Coilin Smartphone Applica-
tion[J]. IEEETransactions on Electromagnetic Compati-
bility, 2020, 61(6): 2031-2039.

CHEN C, CUI M, LI F F, et al. Model-Free Emergency
Frequency Control Based on Reinforcement Learning[J].
IEEETransactions on Industrial Informatics, 2020(99): 1.
MAHDAVI M S, GHAREHPETIAN G B, MOGHADDAM
H A. Enhanced Frequency Control Method for Microgr-
id-Connected Flywheel Energy Storage System[J]. IEEE
Systems Journal, 2020(99): 1-11.

[13] LIU B, WU T, LIU Z, et al. A Small-AC-Signallnjection-

[14]

[15]

Based Decentralized Secondary Frequency Controlfor
Droop-Controlled Islanded Microgrids[J]. IEEE Transac-
tions on Power Electronics, 2020(99): 1.

MAHATO B, JANA K C, THAKURA P R. Constant V/F
Control and Frequency Control of Isolated Winding In-
duction Motor Using Nine-Level Three-Phase Inver-
ter[J].
Transactions of Electrical Engineering, 2019, 43(1):
123-135.

MASOUD H, NAZARI. Communication-Failure- Resi-

Iranian Journal of Science and Technology,

lie nt Distributed Frequency Controlin Smart Grids:
Partl: Architectureand Distributed Algorithms[J]. IEEE
Transactionson Power Systems, 2019, 35(2): 1317-1326.

SRS R



