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A Study on The Control Characteristics Using The Swash Plate
Moment of A Swash Plate Type Axial Piston Pump
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Dept. of Advanced Defense Engineering, Changwon National University
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Abstract In this study, theoretical analysis and simulations were conducted to control the Swash plate
angle using the swash plate moment generated by the piston of the pump without applying a Regulator
to the Swash plate type axial piston pump. For this simulation, AMESim software was used to analyze
the swash plate moment through the offset of the rotational central axis of the swash plate and the
change in cylinder internal pressure according to the shape of the valve plate. In addition, the control
characteristics of the swash plate were analyzed using the number of springs, spring rate, spring preload,
and spring gap characteristics. The key aim of this study was to confirm the possibility of implementing
a constant horsepower control function on a swashplate-type axial piston pump using the swash plate

moment generated by the piston by adjusting the control variables.

Keywords : Swash Plate Type Axial Piston Pump, Swash Plate Moment, Cylinder Internal Pressure,

Constant Horsepower Control, Spring Characteristics, AMESim Software
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Fig. 5. Free body diagram of swash plate
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Table 1. Specification of swash plate type axial
piston pump

Type Fixed displacement type
Displacement 64 cc/rev
Number of piston 9
Speed 1800 rpm
Swash plate angle 16°
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Fig. 7. AMESim model for cylinder internal pressure
simulation
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Table 2. Design variables of valve plate for simulation

A7IA Fat,

. A SN SRS EHES WPAZ]7] A
Variables Case 1 Case 2 Case 3
a, 104 109° 109° = A I FAHSES yEI 2F VIR oA
a, lo4° o4 104 (Offset) Al7li= 2kdol Hasith. si4 dife] I A
3, 6o 760 760 Y2 ofefl Table 3% #a1, y&3} 2% QIA 2 o}
B, 760 o1 o1 2 Table 49} 2t}
L, N/A N/A 5 mm
L, N/A N/A 2.5 mm Table 3. Specification of swash plate type axial
D, N/A N/A 1.5 mm piston pump
DQ N/A N/A 8.5 mm Type Variable displacement
I/I/i N/A N/A 3.5 mm Displacement 64 cc/rev
[/[/2 N/A N/A 2.5 mm Number of piston 9
Speed 1800 rpm
Swash plate angle 16°
Distance l?etween spring and 65.5 mm
cylinder center
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Table 4. Design variables of swash plate control

Variables Case 1 Case 2 Case 3
y offset N/A -15 mm -15 mm
z offset N/A N/A -15 mm
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Fig. 9. AMESim model for swash plate moment simulation
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Fig. 11. Simulation results for cylinder internal pressure
(1800 rpm, 30 MPa, 40°C)
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dK : Piston diameter
Sk . Piston displacement
myg : Piston mass
w . Piston angular velocity
Ax : Piston surface area
VK . Piston velocity
R : Radius of piston rotation
163 . Swivel angle of swash plate
(;5 . Angular position of cylinder
fK . Coefficient of friction
K . Bulk modulus
AO : Top dead center of piston
VO . Cylinder volume at top dead
center
V : Cylinder volume at bottom
dead center
p . Cylinder internal pressure
Pe . Cylinder external pressure
center
Pd . Delivery pressure
Ps : Suction pressure
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