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Abstract: All of the hydraulic spool valves adopt radially grooved spools to avoid hydraulic locking.

In this

paper, a commercial computational fluid dynamics (CFD) code, FLUENT is used to investigate the accurate

Poiseuille flow characteristics inside single groove.

obtained for various groove widths, depths and shapes.

The stream lines,

velocity and pressure distributions are

The stream lines are highly affected by groove shape

and there occurred large vortexes inside groove beyond a certain ratio of groove width to depth. Especially the
U shaped groove restrains the occurrence of vortex. Therefore the numerical method adopted in this paper can
be use in optimum designing of multi-grooved hydraulic spool valves.
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Fig. 2 Schematic of grooved spool.
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Fig. 4 Basic groove shapes and grid system. (a)
Rectangle, (b) U-shape, (¢) Equilateral triangle
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Fig. 5 Streamlines (left) and velocity distribution
(right). B=0.3mm, H/B=0.866, h=4um P,=5MPa
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Fig. 6 Pressure distribution. B=0.3mm, H/B= 0.866,

h=4m, Py=5MPa

(a) (b)
Fig. 7 Effect of film thickness on velocity
distribution. (@) h=2um (b) h=6um

(a) (b)
Fig. 8 Effect of operating pressure on velocity
distribution. (a) P,=10MPa, (b) P,=20MPa

_ (a) (b)
Fig. 9 Effect of groove depth on streamlines. (a)

H/B=1.5, (b) H/B=2

(a) (b)
Fig. 10 Effect of groove shape on streamlines. (a)
U-shape, (b) Equilateral triangle

(b)

Fig. 11 Effects of groove shape and depth on
streamlines. (a) Partial U-shape, (b)
Partial equilateral triangle
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Fig. 12 Effect of groove width on streamlines. (a)
B=0.1mm, (b) B=0.5mm
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(b)
Fig. 14 Effect of groove size on streamlines. (a)
B=0.1mm, (b) B=0.5mm
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