MODELLING AND SIMULATION OF MR DAMPER USING COMSOL
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Introduction: Vibration amplitude reduction can be
achieved by improving the old technique of
suspension by bringing In application of
Magnetorheological fluid in it. Due to the controllable
characteristics of the material used In the classical
hydraulic damper, the design and application of such
devices has been area of recent interest. Considering
this requirement, classical damper was modified Into
MR damper by using an external magnet arrangement
without any changes In the iInternal design of the
classical damper. The MR damper was modeled using
COMSOL and under varying magnetic and excitations,
the results were observed using simulations.

Computational Methods: In order to estimate the
effect of gap and effect of magnetic field on viscosity
of MR fluid behavior of the system, a multi physics
FEM model has been developed In the Comsol
FemlabTM environment(2). In this model non-
Newtonian behavior of the MR fluid has been used.
In order to get a smoother characteristic the Carreau
model has been used .(1)
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Figure 1 : 3D axisymmetrical model of fluid gap In MR damper

Results: MR fluid gap Is Increased to study the
effect of gap on viscosity of MR Fluid. As magnetic
fleld Is Increased It Is observed that viscosity Is also
INncreased.
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Conclusions: It becomes convenient to estimate
damping force at different viscosities which are
changed under magnetic field due to simulation In
COMSOL. It also makes it correct to simulate
various configuration of dampers
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