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Modeling and Simulation of Swash Plate Axial Piston Pump Based on
Modelica

YANG Tiance, CAIJing, HUANG Yan, MA Haoyi
(College of Civil Aviation, Nanjing University of Aeronautics & Astronautics, Nanjing 211106, China)

Abstract: The swash plate axial piston pump is a typical complex system of electro-hydraulic mixing. Its
faults are hardly identified, and a multi-domain simulation modeling method based on actual mechanical
structure is on the demand. In this regard, a Modelica-based modeling and simulation approach for the swash
plate piston pump is carried out. First, based on the actual mechanical structure parameters of a certain type of
piston pumps, component division and assembly modeling are carried out, and a local hydraulic system for
the swash plate piston pump is built. Second, common failures of the piston pumps, including leakage,
pressure loss, blockage and cavitation, are simulated by the model, and quantitative simulation analysis is
carried out. The impact of different faults on the hydraulic system is identified. This demonstrates that the
proposed model can work well for the analysis on common faults of piston pumps. This model improves the
accuracy of multi-domain unified modeling of swash plate axial piston pumps and provides reference for fault
diagnosis and health monitoring.
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Fig.1 Structural diagram of swash plate piston pump
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Fig.2 Schematic diagram of modeling division of swash

plate piston pump
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Fig.5 Sealing of the component of Piston
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Fig.10 Internal structure diagram of two-position-two-way

directional valve model
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Fig.11 Hydraulic system model centered on plunger pump
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sistance
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