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Abstract: In this study, the authors carried out experiments and numerical simulations in order to clarify the

pressure pulsation characteristics in multiple-delivery rotating-cam and stationary-cylinder type radial piston

pumps. Also, a tee filter was applied to the pump in order to mitigate the pressure pulsation. Through the

experiments and simulations, it was known that pressure pulsation with a magnitude higher than 40% of the

mean load pressure could occur in the pump used in the experiments. Moreover, it was confirmed that a tee

filter designed in this study could effectively mitigate the pressure pulsation.
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Fig. 1 Hydraulic circuit of a radial piston pump

to each load

Fig. 2 Hydraulic circuit of the pump used in this
study
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Fig. 3 3-dimensional schematic diagram of the
pump assembly used in this study
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Fig. 4 Hydraulic circuit of the pump experimental
system used in this study

Fig. 5 Photo. of the pump experimental system
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Table 1 Physical parameters and  operating
conditions of the experimental system
shown in Fig. 4

item value
number of pistons(z) 4
piston diameter(D,) 10mm
piston length(Z,) 44mm
piston stroke(Z) 8mm
eccentricity of cam A
(e=1L/2)
clearance between
piston and cylinder opm

axial length of the sliding surface between

piston and cylinder : 36(+4)mm
cracking pressure of the 0.05MPa
check valves
volume in chamber @), ® 0.41, 0.25, 0.25

and @ in Fig. 4 cm?
inside diameter of pipe in

.. 6mm
the circuit
phase angle between 90°
neighboring cylinders
suction(boosting)
0 or 7TMPa
pressure(p;)
rated load pressure(p,) 70MPa

pump speed(V,) about 1760rpm

Fig. 72 474 @%E&/—\ﬂ*% SUoBRE ] &
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0.95 . 1.00
time [s]

Fig. 6 Pressure pulsation in the experiment under
various mean load pressure(when single
cylinder/piston unit in Fig. 4 is active)
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Table 2 Physical values on the hydraulic fluid

item value
density(p) 850kg/m?
ffecti 1k dul f
effective bulk modulus o 1700MPa

oil(3,)

pressure [MPa]

1.53
time [s]

1.54

Fig. 7 Pressure pulsation in the experiment under
various mean load pressure(when the
delivery ports of 4 cylinder/piston units in
Fig. 4 are combined)
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Fig. 10 Simulation and experimental results of
pressure pulsation(when the delivery ports
of 4 cylinder/piston units are combined,
and mean load pressure is 60MPa)
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Fig. 14 Photo. of the tee filter
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Fig. 15 Experimental results of pressure pulsation
(when the tee filter is applied to the
single cylinder/piston unit)
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Fig. 16 Experimental results of pressure pulsation
in the case of the single cylinder/piston
unit  with/without the tee filter(when the
load pressure is 40MPa)
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