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the valve plate of a swash-plate-type variable piston pump. First, using
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SimulationX®, we perform a theoretical kinematic analysis according to the
variable swash-plate angle and rotational velocity in order to design a single-piston
pump. In designing the notch shape of the valve plate of the swash-plate-type
variable piston pump as one of the pulsation variables, we investigate the effect of
the pulsation by comparing two notch types (circular type and V type). Then, we
extend our analysis to a nine-piston pump model. This paper not only confirms the
effect of the pressure/flow pulsation according to pulsation variables but can also
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Kinematic analysis be applied to the development of a SimulationX *-based simulation technique for
SimulationX " notch-shape optimization for a swash-plate-type variable piston pump.
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Fig. 1 Basic Structure of swash plate type axial piston pump[1
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Fig. 2 Valve plate of variable swash plate type piston pumpm

Fig. 3 Variable at the axial piston pump
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Table 1 Parameters of the model
No. Variable Value
1 Piston mass (m) 100 g
2 Rotational speed (RPM) 2000 rpm
3 Piston diameter (d) 10 mm
4 Pitch circle diameter 35 mm
5 Maximum piston stroke (L) 2Rtana
6 Relief valve set pressure (P) 100 bar
7 Swash plate angle (deg) 14°
8 Notch type Circular, V
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Table 2 Candidate design specification of notch

Type V type notch Circular type notch
[mm’] [mm’]
deg[] initial | decrease | increase | initial | decrease | increase
0 0 0 0 0 0
0.5 0.45 0.6 4.5 3.8 5.1
2.5 1.5 35 5 52 7
10 4 3.5 6 7.5 6.4 8.5
14 6 9 8.5 7 9.5
18 10 8.8 11.2 10 8.7 10.5
22 56 56 56 56 56 56
165 56 56 56 56 56 56
170 56 56 56 56 56 56
180 0 0 0 0 0 0
185 0 0 0 0 0 0
195 0 0 0 0 0 0
355 0 0 0 0 0 0
360 0 0 0 0 0 0
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Fig. 20 Pressure and flow pulsation of six notch types (three
circular types and three V types)
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Table 3 Comparison of initial optimal design

Value Improvement
Circular type V type rate
Pressure [bar] 117.89 102.55 13% (decrease)

Flow [L/min] 17.33 57% (decrease)
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