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Fig.1 The break of throttle slice
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Fig.2 The model of throttle-valve
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Fig.3 Closed curve of throttle slice
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Fig.4 Water hammer pressure when valve closed instant
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Fig.5 Water hammer pressure when aperture is 0.005 mm
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Fig.6 Water hammer pressure when aperture is 0.015 mm
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Table 1 Maximum water hammer pressure in

different aperture width

dg / mm 0 0.005 0.015
Pmax / MPa 2.84 1.70 0.20

H: pmax A H R FT 2B K .

Note: pmax is the maximum water hammer pressure

of the single slice.
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Fig.7 Equivalent flow of damping valve
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RESEARCH ON THE RELIABILITY OF DAMPING VALVE WITH
ANNULAR SLICEY

Chen Yijie*1? Yang Zhanhua* Lei Qiangshun* Wang Yajun* Ning Dan*
*(Department of Chassis Components Technology, China North Vehicle Research Institute, Beijing 100072, China)
T(School of Mechanical and Vehicular Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract Water hammer pressure of throttle valve is presented based on the invalidation of throttle slice
in hydro-pneumatic spring during the field tests. The physical model of throttle valve with annular slice is
built. The water hammer calculation of damping valve is performed by using the water hammer theory and
the solving method of latent line for the partial differential equations. The invalidation reasons of throttle slice
are analyzed through numerical simulation. The influences of throttle orifice structure on water hammer and
damping force of throttle valve are also researched. The method of valve reliability is evaluated from yield and
fatigue and the calculation example is carried out. The obtained results can provide reference for the throttle

valve reliability in order to avoid the break of the throttle slice.
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