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Abstract  

The hydraulic valves display various nonlinear behaviors. In many applications, the models of hydraulic components can 
be assumed to be simple and linear, but in the precise applications, the nonlinear terms can not be ignored. To derive an 
appropriate model for a four-way flow control valve, a combination of two nonlinear equations derived for the valve orifice is 
used.In this paper,a complete nonlinear model for the flow control valves is presented and the effect of lapping parameter on 
the properties of a open-circuit hydraulic system is analyzed.  The resulting nonlinear equations relate the flow rates to the 
valve parameters through the ports.The flow rates have expressed in the continuous and nonlinear functions including lapping 
parameter and some conventional parameters of the valves. 
These equations are applicable for various types of flow control valves and cover all of lapping modes of spools such as 
critical lapped, overlappd, and underlapped.The land geometry of the valve is controlled by the model parameters. Wide 
disparity of the lands and unusual null position can also be simulated using this model. 
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