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Abstract

Valves are important devices for controlling fluid flow and direction, and their sealing perfor-
mance directly affects effectiveness and safety of valves. Therefore, accurate detection of valve
leakage rate is crucial in industrial production. To address issues of low precision in domestic
valve leakage rate detection devices and high cost of foreign devices, principle of using direct
pressure method to test air tightness of valves. A low-cost, high-precision direct pressure method
valve leakage rate automated detection system has been developed. The system consists of a PLC
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(programmable logic controller), a touchscreen, sensors, and other components. By setting rele-
vant parameters through touchscreen, signals are sent to PLC. PLC processes the input signals and
transmits output signals to actuator based on the programmed instructions. Finally, detection re-
sults are transmitted back to touchscreen. The entire testing process is automated, and with as-
sistance of human-machine interaction, basic parameters can be easily set, ultimately achieving
automated detection of valve leakage rate.
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Figure 1. Schematic diagram of direct pressure method detection principle
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Figure 2. Hardware configuration diagram of the valve testing system
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Figure 3. Interface design framework for touchscreen
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Figure 4. Main interface of touchscreen
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Figure 5. Leakage rate testing process diagram
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Figure 8. Experimental results simulate the interface
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