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Working Properties of Counterbalance Valve Based on AMESim Code

Yuan Shihao'  Yin Chenbo' Liu Shihao®
(1. Institute of Automobile and Construction Machinery, Nanjing University of Technology, Nanjing 210009, China
2. College of Mechanical and Electrical Engineering, Hainan University, Haikou 570228 , China)

Abstract; Static property of a type of speed compensation valve was analyzed. It was found that the load
capacity was in proportion to main valve spool spring stiffness K, throttling flow rate ¢, inverse of
throttling coefficient Cq_I , inverse of hydraulic perimeter of throttling port w ™', square root of oil density
p"”, throttling differential pressure Ap, ratio of rod diameter and piston diameter of load hydraulic
cylinder R. The model used to study the dynamic property of the speed compensation valve was built by
AMESim dynamic simulation code. By the results with the dynamic simulations of the model, it was
observed that increasing control pressure p, could improve the steady speed magnitude of load, but had no
effect on the transition time to reach steady speed. Decreasing spring stiffness K of main spool could
improve the speed of load and increase the transition time. Increasing the mass of load would lengthen the
transition time correspondingly, but had no effect on the final steady speed magnitude. The variation of taper
spool diameter D almost had no influence on load dynamic property. Decreasing the ratio of rod diameter and
piston diameter R would increase the final steady speed magnitude of load, but had no influence on the
transition time of load speed.
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