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EXPERIMENTAL STUDY OF THE FORCE CHARACTERISTICS OF
FLAPPER-AND-NOZZLE VALVES

Tsao Fan

The flapper-and-nozzle valve has been widely used as an amplifier in hydraulic
scrvo-mechanisms. By means of a series of experimental studies, the force characteristics
of flapper-and-nozzle valves are investigated. Sharp-edged nozzle and flat-faced nozzle
with different ratios of outside diameter to inside diameter are used in these experiments.

Results based on experiments and theoretical analysis show that, for sharp-edged
nozzles, the force acting on the flapper is proportional to the working pressure, and the
influence of the distance between nozzle and flapper is very small. For flat-faced nozzles,
experimental characteristics curves of force, displacement and pressure are departed from
linearity and symmetry.

The sharp-edged nozzle-and-flapper combination is considered more suitable for power
control amplifier.



