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Abstract: Pump-controlled single-rod hydraulic cylinders are energy-saving and efficient, which is the development
direction of hydraulic systems in the future. However, the flow imbalance caused by the unequal effective areas of the
two chambers of single-rod hydraulic cylinders has always restricted the development and application of
pump-controlled single-rod hydraulic cylinders. The flow rate of the inlet and outlet ports of the ordinary axial piston
pump is equal and the flow rate of the large and small chambers of the single rod hydraulic cylinder does not match. In
order to solve this problem, the ordinary axial piston pump is improved into an asymmetric axial piston pump, on this
basis, the flow distribution mechanism of the asymmetric axial piston pump is explored, and the design theory of the
asymmetric axial piston pump is improved. Theoretical analysis of the relationship between the angle of the distribution
window of the asymmetrical axial piston pump and the area ratio of the single-rod hydraulic cylinder is carried out, and
its mathematical model is derived. Design of valve plates for asymmetrical axial piston pumps to match single rod
hydraulic cylinders with different area ratios. The physical model of the asymmetrical axial piston pump and the
asymmetrical axial piston pump controlled single-rod hydraulic cylinder system was established in the computer
simulation software AMESIim. The simulation analysis of the inlet and outlet flow of the asymmetric axial piston pump
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under different working conditions and the matching of the asymmetric axial piston pump and the single-rod hydraulic
cylinder with different area ratios. The simulation results show that the use of an asymmetrical axial piston pump can
compensate the flow imbalance caused by the unequal effective areas of the two chambers of the single-rod hydraulic
cylinder, so that the flow of the asymmetrical axial piston pump and the single-rod hydraulic cylinder can completely

match.
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