ol 7 =2 F3IYN 2R EEY A1A ALE pp. 8~14 20049 69
S0 TAE Hmo| MEIH =3 Wy EI0|E A9 ROt £4

Fluid Film Characteristics between Cylinder Block and
Valve Plates in Oil Hydraulic Piston Pumps
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Abstract: In the oil hydraulic piston pumps the clearance between the valve plate and cylinder block plays an
important role for volumetric and overall efficiency. Thus, adequate lubricational fluid film is needed for the
interface. In this study, fluid film thickness is measured by a gap sensor and a slip ring under operational
conditions to observe the behavior of the lubrication mechanism in detail. To investigate the effect according to
the valve plate types in view of the fluid film, three different types were designed. Leakage flow rate and shaft
torque were also measured to clarify the effect according to the valve plate types. A broad range of
experiments were conducted to provide reasonable data on the effect of fluid film. In this experiments two main
parameters were found, of which the one is the discharge pressure and the other is valve plate geometry. As a
result, we found that the spherical valve plate could get more stable fluid film thickness, maintain good
efficiency for high pressure range than the other types.
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Table 1 Specification of the test valve plates

A (a)Normal | (b)Pad | (c)Spherical
valve plate | valve plate | valve plate
7, (mm) 24 24 24
7y (mm) 211 271.1 211
73 (mm) 35.6 356 356
7y (mm) 39 39 39
75 (mm) - 44 -
rg (mm) - 50 -
SR (mm) - - 300
EZ g2 0~36MPaztA] ke Ao} WH o s}

o APy, AEHY LxE= dudrld s
0£2TE FA ARSM, A5HE VG462 A3
A
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Fig. 6 Photographic view of measurement system
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Fig. 7 Hydraulic circuit for the test
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Fig. 9 Fluid film variation on the pad valve plate
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Fig. 10 Fluid film variation on the spherical valve plate
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