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Effegt of Friction Force on the Dynamic Characteristics
of a Flow Divider Valve
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ABSTRACT

In this paper, a numerical analysis is carried out to show the effect of friction force on the dynamic
characteristics of a flow divider valve. The continuity equations and the equation of motion for spool are
numerically solved. The viscous friction force acting on the spool is considered analyzing the Reynolds
equation which governs the viscous flow in the clearance gap between the spool and sleeve. Dynamic
characteristics are highly affected by the viscous friction force whose magnitude is relatively small compare with
other fluid forces. Therefore present theoretical formulation and numerical scheme can be used generally in
designing and performance evaluation of all the hydraulic spool valve.
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force(WFH& ), viscous friction(2A3v}H&), fluid film lubrication(-F 3| & &)
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Table 1 Fluid parameters and coefficients.
Parameters Value Unit
M 0.1322 kg
G~ Cuz | 779 x 107 m’/Pa
Rp, R}Zz 5.056 x 10° Pa’s/m’
Crot, Croz 2.8 x 107 (m’/s)/Pa"’
Je 12.1 N
4 5.142 x 10" m’
anL a: 69 deg
R 15.78 mm
l 119 mm
Ky 56.4 Ns/m
o 9.51 x 10° kg/m3
E 131 x 10° Pa
7 0.032 Pa-s
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Fig. 2 Transient pressure response
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Fig. 3 Transient flow rate response
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Fig. 4 Transient friction force acting on the spool
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Fig. 5 Transient spool displacement
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Fig. 6 Transient spool velocity
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