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Abstract

The main objective of this article was to analyse flow forces acting on a spool

of a proportional control valve in the initial phase of the spool gap opening.

Accordingly, modification of the spool geometry has been proposed in order

to reduce flow force values. The modification consisted in making small cir-

cular undercuts at the apex of main triangular grooves, which were made on

the spool. The undercuts were made in order to improve flow characteristics,

for the gap width less or equal to 0.40 mm. Two arrangements of undercuts

were tested. In the first version the undercut was made only on one groove,

while in the second version two undercuts were located symmetrically on

both sides of the spool. Simulations were carried out by the means of CFD

methods and allowed both axial and radial flow forces to be determined. The

simulation results showed that the use of a single undercut allowed the valve

to operate at a very low flow. However, a significant radial force asymmetry
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