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Development of a Rotary-type Servo Valve for Water Hydraulics
Kenji SUZUKI"

This paper introduces a rotary type servo valve newly designed for water hydraulics. The prototype of the
servo valve is a kind of four-way valve, and the port arrangement is according to the 1SO 4401-02-01-0-05 and
JIS B8355 (D-02-01-94). The servo valve was designed to control flow rate of 20 L/min under the rated
pressure of 3.5 MPa. The disk type valve plate and the valve body has each the control conduit, and they
compose a metering edge. The rotary valve plate which has the conduit hole to switch the ports is driven by
small servo motor. The valve shaft and servo motor are connected by a disk-type joint. The control pressure is
calculated by solving the simultaneous equation of the flow rate through the metering edge and the internal
leakage through the narrow clearance between the valve plate and the valve body. Simulation and experimental
results are compared for the static characteristics of the valve: (1) the control flow rate with no load, (2) the
control flow rate with load, and (3) the internal leakage. Simulation and experimental results agreed well
except for influence of the hysteresis that is not being considered in the mathematical model.
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Fig. 2 Parts of the rotary-type four-way valve
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Fig. 3 Dimensions and cross section of the valve plate
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Fig. 4 Flow rate characteristics with no load
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Fig. 5 Flow rate characteristics against load pressure
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Fig. 6 Internal leakage characteristics
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