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Experiment and analysis of large deflection of

throttle slice of hydro-pneumatic spring

CHEN Yi-jie"?, GU Liang”
(1. Department of Chassis Components Technology, China North Vehicle Research Institute, Beijing 100072, China;
2. School of Mechanical & Vehicular Engineering . Beijing Institute of Technology. Beijing 100081, China)

Abstract: A research method of the large deflection of the throttle slice of the hydro-pneumatic spring
was presented. The deviation of the analytic equation deduced using the Qian perturbation method was
analyzed. The perturbation parameters in the equation were refitted through the least square technique
and the precision of the results was validated by comparison with the numerical solution from the finite
element analysis. A method to study the throttling by the annular aperture was suggested and the
flow equation through the aperture under the turbulence state was deduced using the boundary layer
theory. A mathematical model was built for the self-developed hydro-pneumatic spring configuration
with a single air chamber by the equation mentioned above and the real gas state equation. The
relationships of the elastic force and the total force output versus the displacement in the system were
analyzed by the simulation. The correctness of the model was validated by the comparison between the
simulated results and the experimental data, providing a reference for the design of the hydro-
pneumatic spring.
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Fig. 1 Sketch map of hydro-pneumatic spring
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Fig. 2 Deformation of throttle slice
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Fig. 3 Deformation of slice
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Fig. 4 Comparison results of slice thickness 0. 5 mm
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Fig. 5 Comparison results of slice thickness 0. 6 mm
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Fig. 6 Simulation and experiment of elastic force
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Fig. 7 Simulation and experiment of export force
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Table 1 Contrast the force at the key point
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