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Air Pressure Control System Based on Integral Compensation Fuzzy Control

PAN Haipeng, LIU Guangyun " ,JIANG Xianzhi

(School of Mechanical Engineering and Automation,Zhejiang Sci-Tech University , Hangzhou 310018 , China)

Abstract; Aiming at the problem that the solenoid valve could not establish an accurate mathematical model and had a

small signal dead time, a control system based on STM32 single chip microcomputer was designed, and a fuzzy control

algorithm with integral compensation was proposed. The air pressure difference between the target air pressure and the

actual air pressure,as well as the change rate of the air pressure difference were taken as the input, and the fuzzy control

rule base was established. The PWM pulse width signal was taken as the output to the solenoid valve to realize the

accurate tracking control of the air pressure. The actual operation results show that the proposed method has the

characteristics of high control accuracy and good robusiness in the pneumatic control system, and is superior to the

traditional PID control method.
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Figure 1 System overall design block diagram
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Figure 2 Drive circuit of solenoid valve

2.2 EAREBEK

JE 77 R AR H B (A 4 2 S AN 23R 49 5 B ) <
B RGEH EERE ML) 2 K s n ity 4 ~20
mA L i, SRR H B AN 3 TR S d
JIHE R OREEE , v % PR AL SRS AR LIRS o &
— A B A, ARG il B SRR A U13B
[ LA A5 B 4 A e, P20t UT3A (19 B 5] ] 5%
FREIAE L, T SR LA Ry R Ry, B HLBHAA
A LA R 2 o AR R A, L I A% S A ] 17
SRR, AEREMRAREZY U4A 2
BRI R RSG5 0 ~3.3 V il B AR A R
FHE R B ER 23 BE R 12 A0 A/D e die g it 17 5%
e, ARG UEME R BT 2



[B& - 2] BB, F . EFROMZEMEBHINS ERFHIRS - 57 -
+5.0V
UI3A
|LMV358 R, w33y OND
1 _ S
( g N 2
WA- 1 | Q
il 1
= = : 1::52 v ! 'BAS70-04
GND GND e Rs v | - Fh
+24V R 28 Ul4A 100R 6
7 , ) U13B LkQ 2 Zimvasg 74 o ADC
LA 6[> S 1 DV I
KF301 o 7 o3, L foﬁg e,
: A o R e . 100r  LMV338 [ 1oav
>R —_ < p— i
KF301-2P $*n C, & LMV358 g N — —
$300R Tlo 100R T103/35 A 1k GND

GI;ID

B3 EARELR

Figure 3  Pressure acquisition circuit
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Figure 4  Structure of integral compensation fuzzy control system
BUMME RIS A B BN S B B (RN BN T 1. SRR 2% o FOBAR

ANTR ) B bR ) R SE B T B 22 18 43 Bk , B3 b
Rl FRIE
Y=1le, (1)
K Y B AME G, e S H AR RIS bR S 09
2,0, ARG RF
A R IR T T B AR R 2
MBI 2R, IR AN [ ) SR M 25 e 23 hl AR5 IR %K

RIS, B M il 5 0 R ST /) 5 2 U 2
e BN BRI A Tl i 2 12 i 8 RO R GERY
IRAMSOR A7 RS S TR 22 AR

DRALLAR ORI 1l 25 1) i -5 0 Be U AR b i
FR i R 5 e P S AR AN [) 194 552 B s 28 PR 41 8
T SEB TR RE TR T O ROR . RGURIRE HY
%iﬁﬁ:



.58 . B THI# Light Industry Machinery

2023 3 A

Y+ko
plite, (2)

AP Oy R G ) PWM K GE 5 25 L, b R 4%
] 45 i ) PR EE A 2R B, o S MR 2 i e A A 1 U ) B
L U, o FR G 0 5 KPR o
3.2 RH=HIERAIRIT
3.2.1 Himife

RO A7 ] 45 P9 T80 60 55 i A K dl RO RSO £ ARl
RIS PR 25 VR 40 8 U 2 R FE B
Ky RO AR AR LA 43 o 8 r R A )
9 H AR U,y 9 BT SEBRIIAT AR N U, DU
W B A — A e iy FFR R r MISEBR U y 1
2, B e=r—yo J3Hh—DHIANN TEZRZ e, =
e = e o FLH i R RIH TRIREL

BEEARIRZE e HYIEAY BRI [0,3 200 ]
kPa, IRFEHLAL e, FEAIEILO[0,3 200 ] kPa, B3 e
il e, ARSI AR AS B0 S AN S, FLAHE 1800 10,
1,2,3,4,5,61 o A4 i) d5c 2 2 1l (4 it A Pl T
AFTIT I ] U, 5 SCHFEAE I8 [0,1 000 ], FEfLiE
410,1,2,3,4,5,6},
3.2.2  HRURIAL i M

AR S P A S0 R A R 5, T B i A
At SRS, BB T4 | NB,NM NS, 20, PS , PM,
PB AR ) BAR{E & 10, 100,200,400, 800, 1 600,
3200 , A g A AL EECE NP S F106 iR

1.0 ¢

~ 7
s \
it ;o / AN /
0.8 1 ,\ o // N e NB
! ' ' LY / NM
i 1 ' AN S
B S N —
#0.4 1 | \ / /N Ps
V. / A NI
i SR N ———PB
02 il 1) / / N
i | / N / \\
0‘0 .l Vi 1 1 Il 1 1 ]
0.0 L 1.0 1.5 2.0 2.5 3.0 3.5
[EZE/MPa

H{S BHMEES, 69RMA
Figure 5 Assignment of fuzzy variables S,
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Figure 6  Assignment of fuzzy variables Sﬁ(v
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Table 1  Fuzzy control rules
S.

S..

NB NM NS Z0 PS PM PB
NB 1 2 1 1 1 0 1
NM 4 3 1 1 1 1 2
NS 3 2 1 1 2 2 3
z0 4 2 2 1 2 2 4
PS 4 4 3 3 3 3 4
PM 5 4 4 3 3 3 4
PB 5 5 4 3 2 2 4
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Figure 7 Air pressure change curves of

integral compensation fuzzy control
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