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Effect of the Cylinder Pressure Fluctuation on the Noise of Oil
Hydraulic Axial Piston Pumps
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ABSTRACT

Pressure fluctuation in the cylinder is one of the major sources on noise emission in oil hydraulic piston pumps. This
paper reports an experimental study of pressure fluctuation characteristics in the cylinder of oil hydraulic piston pumps. We
measured pressure fluctuation at BDC with delivery pressure, rotational speed. Because the pre-compression and the V-
grooves in the valve plate is known of noise reduction, we investigated also the effect of pre-compression and V-grooves at
the ends of the kidney ports with four types valve plates. We found that the pre-compression and the V-grooves in valve plate
could reduce the noise of oil hydraulic piston pumps.
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Table. 1 Dimension of test valve plates
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Fig. 1 Section diagram of test piston pump
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Fig. 2 Configuration of test valve plates
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Fig. 3 Cylinder pressure fluctuation with delivery pressure
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Fig. 4 Cylinder pressure fluctuation with rotational speed
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Fig. 5 Noise with deliver pressure and rotational speed

33 ofAFe FE

g Exggoer ARHT ANFAHI
A g onlrEY qHAYE 71L71E Fole A
2 #BE 42%e ARsted dW$ FLogd o
s AUyt By EHolEL] ESXEER dZH
71 A AL S BAFA A2Eol EE
PAL A Fsle o] dgE FHE AveE T F
ERE gxgdoz A& A¥Ur Ry ¢S F
A AEA7A @ adn o Fe ¢Hel EE
g UG Ao EEZXERZ AAHEE 9,
APy WRoA gyst= FA% GERES 0l
=0} 71535tk Fig. 6 2 & 729 Aojd w}
2 A90 U ¢85S 53T Adagzon

30
25 1
15 b

10}

Pressure(MPa)

5|

ok

Fig. 6 Cylinder pressure fluctuation with pre-compression
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Fig. 7 Cylinder pressure fluctuation with V-notch
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Fig. 8 Effect of pre-compression and V-notch on noise
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