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Analysis of Dynamic Characteristics and Stress Distribution of Flexible Cylinder—-Piston

Unit of High Water-Based Hydraulic Pump
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Abstract ; Aiming at the core power source of coal mining equipment of high water—based hydraulic pump,an axial flexible cylin-
der—piston unit was proposed.The flexible cylinder was made of vulcanized elastic rubber and was used as a variable capacity chamber
for high water—based hydraulic pump,while achieving oil-water separation function.Through uniaxial tensile tests at multiple tempera-
tures, the temperature dependent stress—strain characteristics of rubber were characterized by the Yeoh model.Based on this, the kine-
matic and dynamic mathematical models of the flexible cylinder—piston unit were established,and the factors affecting the pressure dy-
namic balance of the dual media inside and outside the flexible cylinder were analyzed.Finally,the cylinder—piston unit finite element
model was established ,and the stress distribution characteristics of the flexible cylinder were investigated by Abaqus finite element sim-
ulation software.The results show that the dynamic balance of radial force between the internal and external dual media of the flexible
cylinder can effectively reduce its deformation and stress concentration phenomenon in the reciprocating stretching process, which pro-
vides a theoretical basis for the structural design and optimization of the flexible cylinder.

Keywords : high water—based hydraulic pump ;flexible cylinder—piston unit;constitutive model ; stress distribution ; dynamic charac-
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Fig. 1  Principle of flexible cylinder
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Tab. 1 Structural parameters of flexible cylinder
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Tab.2 Basic formulation of hydrogenated nitrile compounds

filled with carbon black
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Tab. 3  Fitting parameters of the Yeoh constitutive model at
different temperatures
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Fig. 8 Force analysis of flexible cylinder—piston unit
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