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Design on Synchronous Circuit Driven by Double-stator Multi-output Pump
WEN Desheng ,SHI Zizhouw,GU Pan,PAN Weiyuan ,SHANG Xudong,MA Guanglei
(College of Mechanical Eng. ,Yanshan Univ. ,Qinhuangdao 066004 ,China)

Abstract; With the popularization of hydraulic technology ,the application of synchronous hydraulic circuit for engineering industry has been
widely recognized. Now there has appeared several kinds of circuit, but all the circuit performed badly. So how to realize a synchronization
effect ,to get more moving modes ,and to get higher precision has become a very important task for design of synchronous hydraulic circuit. As
a new type of hydraulic components,Double stator output pump is composed of inner pump and outer pump,which can realize the function of
multi output,and can realize proportional output according to the requirements. It’ s inner and outer pump are mutually independent,so it can
work alone and also can realize the joint output. By using this new type of hydraulic components for circuit design, making the original hy-
draulic synchronous circuit be replaced,the characteristics of synchronous circuit driven by double-stator multi-output pump ( referred to as
double-stator pump) was explored ,and the laws of multi-cylinder hydraulic synchronous system driven by it was studied. Based on the analysis
of the hydraulic system,the synchronous circuit of single double stator pump and double pump stator were designed. The comparison with the
traditional synchronous circuit showed that the new synchronous circuits can achieve the hydraulic cylinder synchronization of different sizes,
and have multiple synchronous speeds,in addition,it has the advantages of less power loss and using fewer numbers of pumps. The experimen-
tal data of a prototype of double-stator pump with the synchronous system showed that the main factor influencing the synchronous precision of
the new synchronous circuit is the volumetric efficiency of the double-stator pump. The application of double stator multi output pump can ef-
fectively eliminate some of the current problems in the hydraulic circuit,which provides a new research direction for the synchronous circuit
and provides the theoretical foundation for the research of application of double stator hydraulic components.

Key words: hydraulic synchronous circuit;double-stator pump;energy saving;synchronous speed ;synchronous precision
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Fig. 1 Principle of single-acting double-stator varia-
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Fig.2 Pinciple of double-acting double-stator pump
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Fig.3 Drawing of functional symbol
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Fig.5 Synchronous circuit of double pump
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Fig.6 Synchronous circuit schematic of single-acting

double-stator variable pump
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Tab.1 Synchronous circuit oil supply situation of doub-

le-acting double-stator and double cylinder
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Fig.7 Synchronous circuit schematic of double-acting

double-stator pump
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Tab.2 Synchronous circuit electromagnet action sequence of double-acting double-stator and double cylinder
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Fig.8 Schematic of double-acting double-stator pump driving three cylinder synchronous circuit
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Tab.3 Parameters of hydraulic synchronous system of double-acting double-stator pump
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