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Fig.1 Schematic diagram of the precision slide valve
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Fig.2 The morphology error classification of the cylinders
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Fig.3 Shape error category of the cylinder
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Simulation and Analysis of Zero Position Internal Leakage Characteristics of
Precision Slide Valves Considering Non-ideal Surfaces

Zhang Zepeng, Tang Wenbin, Yan Tong
Xi’ an Polytechnic University,Xi’an 710048, China

Abstract: Precision slide valve is widely used in the field of aerospace industry, and its internal leakage
characteristics directly affect the system performance and energy efficiency. Accurate prediction of the sliding valve
leakage is crucial to optimize the design and improve the product quality. At present, most of the studies of precision
slide valve leakage are based on the ideal smooth surface, which ignores the change of assembly interface geometry
caused by the machining error, resulting in the low prediction accuracy of the leakage of precision slide valve. This
paper proposes the simulation analysis method of the internal leakage characteristics of precision sliding valve
considering the non-ideal surface. First, using the Chebyshev/Fourier model as the base function, this study
constructed the typical deviation form, including cone shape, barrel shape, banana shape and petal shape;then, it
established the slide valve entity with non-ideal surface, extracted the nonideal geometric channel of oil leakage, and
analyzed the influence of the deviation coordination surface on the leakage by calculating fluid dynamics (CFD)
method; finally, the Kriging agent model of various factors and the leakage in the slide valve is established. The
results show that the hourglass shape has the least impact on the leakage in the slide valve,and the barrel shape has
the greatest impact on the leakage; the agent model predicts the leakage and improves the prediction efficiency.
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