Modeling and Simulation 515K, 2024, 13(1), 477-487 Hans X
Published Online January 2024 in Hans. https://www.hanspub.org/journal/mos
https://doi.org/10.12677/mo0s.2024.131046

ot

ETEMPIDRIT B ITH 5 AT

#egt, W & BAEY, 20, AR
ST ER TR SEAUR AR B, WL AU
WAL B AR 2B F S22 Be, WL A
SHUN B R I B PR A ], WL UM

Weks H . 20234F11 220 FHER: 20234F12 150 KA HI: 20244F1 19H

=

HW RGBT BIERERS THEREALKAE, BE—FMHETEMPIDEENRSRFTST
PR, RIBFENARGHTREITEER, BEXFETE, VIRSEWSHTT, W T BHMEEH
LR R AIBCEERL, Bt TEBIPIDREHISE, Hle THAMMN . ZEFMATLABRISimulink L4 K,
B B R E AR SR TEREIE, B HPIDAEMPIDIMFELR. MHARE: EHRES
FEFF, HOBIPIDI %I FTE e 18] A0 B 18] L PID 3 1 (B 1) 43 B3> T 56.7%F159.6%; JIAIREH
E5/ER )G, EHIPIDIERIRM T RIFKBITINRS, RMPBRE{/H0.018 sEIHMA, LPIDIEH
mi RLR EIR T T 74%, PIDIEHIEHRESEEMERSIRE, HEWPIDEHEMTL. SLRAREH. K
WIPIDIHT Bk FIRE T 44.4%, T URBRERENIFTS.

XKiEid
BN, BEE, EHRG, KPTE

Research on the Control Method of Folding
Machine Based on Fuzzy PID

Minghao Xie?, Lei Sun?, Jiajia Tul2, Haifeng Xuan3, Weimin Shi?

'Faculty of Mechanical Engineering and Automation, Zhejiang Sci-Tech University, Hangzhou Zhejiang
’School of Automation, Zhejiang Institute of Mechanical & Electrical Engineering, Hangzhou Zhejiang
3Hangzhou Honghua Digital Technology Stock Company Ltd., Hangzhou Zhejiang

Received: Nov. 22™, 2023; accepted: Dec. 15", 2023; published: Jan. 19", 2024

Abstract

A frequency conversion control scheme for home textile product folding based on a fuzzy PID al-
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gorithm is proposed to address the issue of insufficient folding accuracy of home textile product
folding machines at high speeds. Based on the pre-folding module of the folding machine system, a
mathematical model for the transfer function of variable frequency motor control was constructed
by analyzing the folding process, mechanical structure, etc. A fuzzy PID controller was designed
and fuzzy rules were formulated. Based on MATLAB and Simulink module simulation, the simula-
tion results of PID and fuzzy PID are obtained through online correction of accuracy error and er-
ror rate of change. Comparative analysis shows that under the action of step signals, the rise time
and adjustment time required by fuzzy PID control are reduced by 56.7% and 59.6%, respectively,
compared to PID control; After adding disturbance signals, the fuzzy PID control showed good an-
ti-interference ability. After the disturbance was removed, it only took 0.018 seconds to return to
a steady state, which increased the response time by 74% compared to PID control. After PID con-
trol returned to a steady state, there was a slight steady-state error, and the fuzzy PID robustness
was better. The experimental results show that the folding accuracy of fuzzy PID has been im-
proved by 44.4%, and high-quality folding can be achieved.
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Figure 1. Overall structure diagram of folding machine and structure diagram of pre transverse folding module device
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Figure 2. Block diagram of fuzzy PID variable frequency control system
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Figure 3. E. EC membership functions
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Figure 4. Kpv K;+ Kp membership functions
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Table 1. Fuzzy control rule table for parameters Kp, K|, and Kp
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Table 2. Variable frequency motor parameter table

w2 THBNSHE

THESHK BEH
HEHLE S DMA2-90L-8
B 5E HLHE (V) 230/400
P# (Hz) 50
3% (r/min) 665
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Figure 5. Simulation model of right folding unit control system

& 5.

AINBR IR ARG HEER

4. 184 PID (IR B SRSy
4.1. iR

FEt=0s i, A DNRAERE S, FRG ISR ES A Simulink 7 HAZ 6 R 48, RS

2 I NRIVA[12] 5 5E PID il 88 5 8. ARIEOCALRIN, 222 B ik S b7 th 28 B ROR 20 #7

1 Kp = 30,

DOl:

10.12677/mos.2024.131046 483

RS


https://doi.org/10.12677/mos.2024.131046

s %

Ky =10\ Kp =05 I REHEL T & o MO R LI (A0, SRR B, DR X Kp = 30,

K;=10. Kp=05 A EIFHVIGE, Pkl 6 fx.

X 0.168333
Y 0.0100124

—PID

0.011

0.008-

fir

L

=1

0.0061

ko
2

S
>
S
s

! | )

00 0.1 0.2 03 04 05

M) S I [11)/s

0.8 09 1

Figure 6. PID control simulation curve after parameter tuning
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Figure 8. Test curve for anti-interference ability of PID and fuzzy PID control
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Figure 9. System response output curve with increasing moment of inertia
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