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Research on the effect of chatter signals on flow fluctuation

of a proportional multi-way valve

Ai Chao™ ™ ™ | Lin Jiacheng™ , Kong Xiangdong™ ™ ™, Li Yanpeng™ , Song Yu™
( " The Key Laboratory of Advanced Forging & Stamping Technology and Science ( Yanshan University )
Ministry of Education of China, Yanshan University, Qinhuangdao 066004 )
( ™ Hebei Provincial Key Laboratory of Heavy Machinery Fluid Power Transmission and Control ,
Yanshan University, Yanshan University, Qinhuangdao 066004 )
(™ The State Key Laboratory of Fluid Power Transmission and Control, Zhejiang University, Hangzhou 310027)
Abstract

The study was conducted with the aim of improving the flow stability of a proportional multi-way valve. The
valve’ s friction compensation mechanism using flutter signals was analyzed based on the Stribeck Model, its pilot
valve-main valve model was built mathematically by using the power bond graph theory, and with the model com-
bined with the simulation of it, the steady-state characteristics of the valve under the action of chatter signals were
obtained. Finally, the influences of chatter signals on proportional multi-way valves’ flow fluctualion were verified
by experimental study and power spectrum analysis. The simulation and the experiment show that the flow fluctua-
tion amplitude of a proportional multi-way valve is proportional to the chatter signal amplitude, but decreases with
the increase of the chatter signal frequency and the decreasing range is reduced quickly when the frequency is too
large. Besides, the flow fluctuation and chatter signal have the same frequency. The results of the research verify
that when both increasing frequency of chatter signal and reducing its amplitude reasonably can reduce the flow
fluctuation.

Key words: proportional multi-way valve, power bond graph, chatter signal , friction compensation, flow fluc-

tuation

— 638 —



