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Flow Ripple Simulation Model of Axial Piston Pump
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Abstract: This paper presents a theoretical study of the delivery flow ripple produced by a swash plate type

hydraulic piston pump for the purpose of developing a computer simulation program capable of predicting the

pump source flow ripple accurately at the design stage. Particular attention has been paid to the development of

the theoretical model by clarifying quantitatively the design influences of key parts of valve plate such as relief

groove and pre-compression/expansion.
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cylinder port

Fig. 1 Schematic diagram of piston pump
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Fig. 2 Position of cylinder ports on valve plate

AL,

bottom dead center
piston

num.1 ~~a

%
£ D

outlet
port ‘
v ‘ *.. piston

num.5

dt
b,
a,(0) a,(6)
Dy 2 2 Pa
e r,
q 9q

Fig. 3 Simulation model for cylinder flow
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Table 1 Pysical parameters of the object pump

item value(unit)

number of piston (z) 9
16.22 (cm/rev)

displacement ()

cylinder volume

at TDC (V) 0.95 (em)

0.5 X 10° (Pa)
140 X< 10° (Pa)

inlet pressure(p,)

outlet pressure(p,)

orifice coefficient

= 0.7
notch angle(a) 6.9 (°)
bulk modulus of oil (&) 0.5 < 10° (Pa)
density of oil (p) 872 (kg/m ®) |
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Fig. 7 Valve plates designed differently
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