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Research and experiment on dynamic characteristics of

tractor multi-way valve throttling groove
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3. Qilu University of Technology, Jinan, 250353, China)

Abstract: In order to solve the problems of large leakage and large vortex area of some tractor multi-way valves, a tractor
multi-way valve with U-semi-circular throttle groove is designed, and the dynamic characteristics of U-semicircular throttle
trough tractor multi-way valve are studied through simulation experiments. The results showed that the outlet flow of
U-semicircular throttle valve showed the characteristics of slow first, then fast and then slow. The steady-state flow rate of
the outlet of the multi-way valve was 113 I./min, the flow change was stable without shock, and the control characteristics
were good. The test scheme of U-semicircular throttle groove tractor multi-way valve was formulated, and it was concluded
that the pressure difference at the valve port decreased with the increase of the displacement of the valve core, and the minimum
pressure difference at the valve port was 1.2 MPa. The maximum leakage of the multi-way valve was 10.5 mL/min, which
met the leakage index. Therefore, it was verified that the flow change of the U-semicircular throttle channel multi-way valve
was stable and the internal leakage was small.
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Fig. 1 Three-dimensional model of U-shaped throttle
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Fig. 2 Schematic diagram of the structure of the U-shaped

throttle groove
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Fig. 3 Throttling principle of U-shaped throttle
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Fig. 4 Three-dimensional model of U-semicircular throttle
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Fig. 5 Schematic diagram of the structure of U-semicircular
throttle groove
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Fig. 6 U-semicircular throttle throttling schematic
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Fig. 7 Schematic diagram of the first stage

B8 —MEEE

Fig. 8 Schematic diagram of the second stage
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Fig. 9 Three-stage diagram
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Fig. 10 Curve of U-semicircular throttle groove overflow area and

valve port opening
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Tab. 1 Main parameters of multi-way valve
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Fig. 12 AMESim simulation model of multi-way valve
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Fig. 14 Differential pressure curve before and after
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Fig. 16 U-semicircular throttle slot AMESim simulation model
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Fig. 18 U-semicircular throttle local enlargement
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Fig. 20 Flow characteristic curve of multi-way valve
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Tab. 2 Results of internal leakage characteristics
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