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Research on Influence of Balance Valve on

Vehicle Hydraulic Drive System
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Abstract: To improve the safety and stability of the wheeled off-road vehicles, the impact of the key element
balance valve in the drive system on the performance of the off-road vehicles hydraulic driving system is studied. The
hydraulic driving system of the off-road vehicle is taken as an example to establish the theoretical analysis model of
the balance valve. By means of establishing the hydraulic drive system model of the off-road vehicle through
AMESim software, the pressure and speed of the pump, hydraulic motor, and balance valve in the drive system under
flat road driving conditions and downhill driving conditions are analyzed. The correciness of the simulation model is
verified through experiments. The results indicate that the balance valve has the functions of balancing negative
loads, preventing insufficient fuel supply and hydraulic motor stalls under downhill conditions. In order to improve

the shock in the downhill process, damping groove depth and orifice diameter at the control end of the balance valve
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spool are optimized. Through the analysis results, it is found that changing the damping groove depth can effectively

reduce the pressure shock, and when the groove depth is reduced from 0.55 mm to 0.35 mm, the back pressure can be

reduced by 12.5%. The theoretical model and simulation model provides a reliable basis for the further optimization

of the hydraulic driving system of the off-road vehicle.

Key words: hydraulic drives;off-road vehicles; balance valve ; experimental verification ; AMESim simulation
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Tab.1 Main parameters of the system

SRR Ky

At AR/ (mLer ) 80x2

ARk SERIUE S 1/MPa 34.3

S R B e K AE R/ (mLr ) 107

At WU IR E JE ) /M Pa 35

F 4 10] i S FR i £/ (L min ™) 250

P I A FR G /(L min™) 320
ST R T IR T /M Pa 0.7~3.0
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flat road conditions
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