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Abstract

The current mainstream electrically controlled valves are electric ball valves and solenoid valves.
To address the significant limitations of these conventional valves, we propose a step motor-con-
trolled valve system with integrated control mechanisms and methodologies. This innovative ap-
proach considers the interdependencies among valve components, stepper motors, transmission
mechanisms, encoders, and drivers. Through networked control integration across all system ele-
ments and the implementation of standardized parameters, we validated the feasibility of this
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control method. The proposed system enables high-precision flow regulation via stepper motor op-
eration. Experimental results demonstrate that compared to traditional motor-controlled valves,
our step motor control valve system exhibits superior network connectivity and integrated control
capabilities, effectively meeting the complex requirements of diverse industrial environments.
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Figure 1. Schematic diagram of stepper motor control valve
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Figure 2. Schematic diagram of the driver settings interface in
the valve control system
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Figure 3. Schematic diagram of encoder settings interface in valve control system
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Table 1. Test results of positioning accuracy and repeatability
* 1 EMRESEEMMNRRESER

F5 ERZ¥iili s SR RE
1 30.00 29.95 —-0.05
2 30.00 29.98 —-0.02
3 30.00 29.94 —0.06
4 30.00 29.96 —0.04
5 30.00 29.95 —0.05
6 40.00 39.97 —0.03

40.00 39.95 —0.05
8 40.00 39.96 —-0.04
9 40.00 39.96 —-0.04
10 40.00 39.98 —-0.02
11 50.00 49.96 —-0.04
12 50.00 49.97 —0.03
13 50.00 49.98 —0.02
14 50.00 49.96 —0.04
15 50.00 49.98 —0.02
16 60.00 59.97 —0.03
17 60.00 59.97 —-0.03
18 60.00 59.98 —0.02
19 60.00 59.95 —0.05
20 60.00 59.96 —0.04
21 70.00 69.96 —0.04
22 70.00 69.98 —-0.02
23 70.00 69.96 —0.04
24 70.00 69.97 —0.03
25 70.00 69.97 —0.03
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Figure 4. Schematic diagram of the valve body setting interface in the valve control system
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Figure 5. Flowchart of valve control method
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