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Abstract : The non-linear flow characteristics of magnetorheological (MR) fluids in MR dampers are studied via a coupled
numerical approach that incorporates a two-phase flow model. The approach couples the Finite Element (FE) modelling of the
damper magnetic circuit, with the Computational Fluid Dynamics (CFD) analysis of the flow field in the damper. The two-phase
flow CFD model accounts for the effect of fluid compressibility due to the presence of liquid and gas in the closed domain of the
damper. The dynamic mesh model included in ANSYS/Fluent CFD solver is used to simulate the movement of the MR damper
piston in order to perform the fluid excitation. The two-phase flow analysis is studied by both Volume-Of-Fluid (VOF) model and
mixture model that are included in ANSYS/Fluent. The CFD models show that the hysteretic behaviour of MR dampers is due to
the effect of fluid compressibility. The flow field shows the distributions of pressure, velocity, and viscosity contours. In
particular, it shows the high non-Newtonian viscosity in the affected fluid regions by the magnetic field and the low Newtonian
viscosity elsewhere. Moreover, the dependence of gas volume fraction on the liquid pressure inside the damper is predicted by
the mixture model. The presented approach targets a better understanding of the complicated flow characteristics of
viscoplastic fluids that could be applied in different applications.
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