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Abstract: High working pressure can result in various adverse effects on the flexible joints, and even
cause operational instability. Previous research has been inadequate in explaining the factors contributing
to the diminished shaking torque or its instability in flexible joints subjected to high pressure, which brings
troubles to the design of flexible joints. In order to study the force and working mechanism of flexible
joints under high working pressure, flexible joints under high pressure and strong working conditions were

taken as the research object in this paper, a simulation model of flexible joint was established by
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ABAQUS finite element software. Numerical simulations were performed to analyze the influence of pres-
sure on the height and swing torque of flexible joints, and further experimental tests were carried out.
The maximum deviation of the flexible joint height change is within 12%, and the maximum deviation of
the swing torque is within 10%, thus confirming the precision of the finite element model. The relation-
ship between the height and the shaking moment of the flexible joint and the pressure was ultimately deter-
mined. Calculation formulas were provided to streamline the guidance for engineering design. Considering
the trends of deformation and shaking moment of the flexible joint, a macroscopic analysis was conducted
for the first time to investigate the decrease in shaking moment of the flexible joint under high volumetric
pressure. With the increase of volumetric pressure, the asymmetry of forces caused by deformation of the
flexible joint results in decrease of the shaking moment until instability. A method was proposed to assess

the stability of the flexible joint, offering guidance for subsequent flexible joint design.

Key words: flexible joints; instability; high pressure; swing torque
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Tab.3 Height reduction values of flexible joints
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1 1.1 1.08 1.03 1.14 1.04 1.08 1.07 0.93
2 2.19 2.17 2.19 2.23 2.15 2.19 2.12 3.20
3 3.29 3.26 3.29 3.35 3.23 3.28 3.13 4.57
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