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Abstract

The traditional electro-hydraulic proportional control valve has some disadvantages such as com-
plicated structure, high price, ease of generating clogging, difficulty in control and so on. Especially
in the use of liquid drive equipment such as hydraulic testing machine, vulcanization machine and
so on, the valve exist inadaptability. This paper designs a digital valve which has three-stage
structure and is driven by stepper motor. Through gear drive and screw-thread guide-structure,
the rotational displacement of the stepper motor turns into the axial displacement of valve-core.
The advantages of the valve are described below: first, it greatly simplifies the processing difficul-
ty of the control valve and improves the driving torque; second, through high frequency subdivi-
sion drive and high precision thread structure design of stepper motor, the high proportion con-
trol precision can be realized. Based on the principle design of digital valve, the simulation and
experimental study on the flow control characteristics of digital valve were carried out. The re-
sults show that the digital valve has good dynamic response and the response time is about 0.3 s.
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Figure 1. Principle diagram of digital valve structure
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Figure 2. Principle diagram of digital valve transmission structure
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Figure 3. Influence of different stepper motor parameters on flow control characteristics
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Figure 4. Influence of different structural parameters and pressure on flow control characteristics
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