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Modeling and Robust Controller Design of a Swash Plate for Swash Plate Type Variable

Displacement Axial Piston Pump
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A robust controller is proposed for regulating effectively the pressure of control cylinder of swash
plate type variable displacement axial piston pump. In order to design a precise and robust
pressure control system, a mathematical model for swash plate control system is identified by the
signal compression method. Based on the identified mathematical model, an H.. robust swash
plate controller is designed which is robust to the variation of the load pressure. The precise and
robust swash plate control characteristics are verified by experiments.
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Fig. 1 Hydraulic circuit of the swash plate control system

Table 1 Specifications of DDV and high speed On-Off

valve
Descripti DDV High speed
ion
eseriptio On-Off valve
Type 2 position, 3 way | 2 position, 2way
Max. pressure 350 [kgg/cm’] 175 [kg/cm’]
Max. flow rate 20 L/min 8 L/min
Voltage 24 [V] 12 [V]
Current max. 2 [A] 2.6 [A]
Operating degree | -20~80[C] -20~90[TC]
R . 50 Hz (no load | On: 4~6 [ms]
esponse time
po condition) | Off1.5~2.5 [ms]
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Fig. 2 Relationship between control pressure and flow
rate
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Fig. 3 Step response of the swash plate control system
using DDV only
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Fig. 4 Bode plots of pressure control system by
experiment and mathematical model
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Fig. 5 Step response of nominal and experimental models
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Fig. 6 Bode plot of nominal and experimental models
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Fig. 11(a) Disturbance rejection performance (DDV only)
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