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Error Evaluation of Linearized Equation for
a Servovalve in Hydraulic Control Systems
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Abstract

This study evaluates the approximation errors of the existing linearized equation for a servovalve

nonlinear flowrate characteristic.

At first, the errors are evaluated on flowrate/pressure characteristics

diagrams. Subsequently, they are investigated with time response simulation results for several hydraulic
control systems. To enable systematic evaluation of computational error, the authors propose three
kinds of equations with restructured forms of the existing linearized equation. As resuits of the
evaluations, it is ascertained that comparatively good computational accuracy can be achieved with the
existing linearized equation when both an operating point for the linearized equation and operating
range of the hydraulic system stay near the flowrate axis of the flowrate/pressure characteristics
diagram. In addition, the results show that comparatively big computational error may occur when
operating range of a hydraulic system stay apart from the flowrate axis of the flowrate/pressure

characteristics diagram.
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