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Abstract

In order to meet the requirements of automatic test of pneumatic valves in factories, a five-channel
pneumatic valve performance test control system based on PLC and touch screen is designed in this
paper. The system uses RS-232 communication, and uses proximity switch sensor, temperature sen-
sor, pressure sensor, solenoid valve and other test systems to test the performance of pneumatic
valves. Based on the five-channel system, the ten-channel system is extended, and the Modbus-RTU
protocol based on RS-485 communication interface is adopted to realize communication, with the
touch screen as the master station and the PLC controller as the slave station. The simulation test
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and experiment results of Gx Works2 and FStudio 2 software show that the control system can re-
alize the test of parameters such as operation time, sealing and life of the pneumatic valve, and the
maximum switching frequency of the system stability test can be performed at 50 Hz, which meets
the test requirements of the performance of the pneumatic valve.
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Figure 1. Pneumatic diaphragm valve
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Figure 2. High-speed solenoid valve
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Figure 3. System scheme diagram
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Figure 4. Flow chart of the control system
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Table 1. I/O Address distribution table
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Table 2. Data register allocation table in the program
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Figure 5. PLC program simulation diagram
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Figure 6. Switch test touch screen interface simulation diagram
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Figure 7. Valve performance test box
E 7. @rsenitaE

DOI: 10.12677/mo0s.2025.141028 298 A ()


https://doi.org/10.12677/mos.2025.141028

XEIE 5

SRR L A R

Ty A e

i RBSEITE,

H O iR
HOms R

Figure 8. Composition of the valve test system

E 8. @I TN ARG LE R

4.3. G

B I IR 1130 FH % ) e AR I 1 R S R R S i, 6T TR — E F ORI 43 AT 10 Hz,
20 Hz. 30Hz. 40 Hz. 50 Hz. 60 Hz JFoHmaiilil; 7&— &I R~ 45347 20, 60, 80, 100 /5 ik
FERMR s LARFEAT DR R I BT 38 0 < e 1 A7 AE RS o

28 SR IAIE, 1A R G — ORI T AT AR M i K 538y 50 Hz, KT 50 Hz B &
GUPAT Bk R BS BERL B ZE R, B B IR AN e AR AT 12 3l B2 S A 5 H ik S0 A — 2.
XA BN, LIRS SR AR R R B RR e, 5 SR R RN AR T 2%
5 S R A TR 1) AL SR T IS TR BT D) SRR 1 T 0 2 28 K1 Ve it i L FRAEL, T ) 3R 40 A it
A, AT NN SRR . B2 ORI, 2 A H RS AT Ae e HER .

B 4 A 50, Bk S B R T IR A o 22, AN RIS <30 IR (0 sh AE I (B 548 10 ms 7245,
DR MBS E L BIOE R . BRIk, 36 RGAE 50 Hz R LA ReW A e AT <3l IR R v R 5
BN ] (k.

Table 4. Results of switch test at 50 Hz switch frequency
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20 11 200,000 200,000 106
40 22 400,000 400,000 10.2
60 33 600,000 600,000 9.6
80 4.4 800,000 800,000 104
100 55 1,000,000 999,999 9.6
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