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Abstract — Generally, magneto rheological dampers are used for to gain variable damping in the suspension
system. The MR damper generally having a cylinder containing oil and varying percentages of the iron particles
which coated with anti-coagulant layers. The viscosity of fluid is changed by passing the magnetic field though it.
The excitation of the magnetic field is generally generated by electric circuit and windings which are wound
externally on the piston. The change in magnetic field causes the shear stress variation in the MR fluid.
In this paper, review is taken on the various aspects and trends in magneto rheological damper.
Index Terms —Magneto rheological, damping, viscosity, magnetic, circuit, etc.

I. INTRODUCTION
In previous era, automotive suspension system design
must be designed considering a compromise between
the ride and the road holding capacity of the
suspension. The design parameters in the suspension
such as damping coefficient, damping force, resonating
frequency could not be variable but fixed. A passive
suspension system is the one which contains a spring
which stores the energy. The energy is dissipated
through the damper. The spring rate generally depends
over the material of the spring. Hence the factor
remaining would be the selection of the damper. Lower
damping provides a poor resonance frequency but
yields in a high isolation required for comfortable ride.
On the other hand, the higher damping will reflect in a
high resonance frequency but poor isolation. Thus the
selection of the system should consider both the high
isolation factor and a good isolation frequency. This
problem is avoided by the use of Magneto Rheological
Damper.
Fig. 1 shows the principle of operation of the MR fluid
under the influence of magnetic field. [10]

Figure. 2 Construction of a typical MR damper [1]

Weng et al. [2] prepared a mathematical model of the
MR damper with annular gap. The various calculations
were done for calculating optimum gap size and also
shown the various graphs describing the nature of the
MR fluid properties while flowing through the annular
gap. The relation between shear strain rate and shear
stress as well as pressure drop and flow rate was
described through graphs.
Fig.3 represents the relation between shear stress and
shear strain rate.
Figure. 1 Principle of operation [10]

II. METHODOLOGY
Yun- Juu nam [1] developed a MR damper model as
sown in fig.2. It contains a cylinder, a gas accumulator
and a piston head comprising of the magnetic circuit.
The cylinder is divided into two parts, upper one and
the lower one. Following assumptions are provided for
a simplified design of the MR damper.
1) The MR ferromagnetic particles are evenly
distributed within the fluid.
2) The frictional force is negligible.
3) The velocity distribution is linear within the cylinder.

Yao et al. [3] designed a MR damper working in the
flow mode. Shown and concluded that the damping
coefficient increases with an increase in the magnetic
field. Shown the various graphs from the analysis those
are, tire deflection vs frequency, acceleration response
of sprung mass vs frequency and suspension travel
with vs frequency. These graphs conclude that the
performance of the semi active suspension with MR
damper is better than the passive control and nearer to
the constant control.
The graph showing a relation between the
suspension travel and frequency is shown in Fig.5.
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Fig.3 Relationship between shear stress and shear
strain rate [2]
Fig.4 represents the acceleration performance of the
sprung mass.

Figure.5 Suspension travel response [3]

Metered et al. [7] developed a mathematical model to
represent the MR damper behavior using the trial and
error method. The results from the model response are
to be fast and reliable to estimate the damping force.
Choi et al. [8] designed a cylindrical MR seat damper
based on Bingham. After the fabrication of the MR
damper, the evaluation of the damping force
characteristics was done. He also formulated the
skyhook model for reduction of the vibration at the seat
of driver. The control responses as acceleration,
transmissibility, etc. are inspected in both time and
frequency domains.
Fig.6 represents the construction of MR seat damper
prepared.

Fig.4 Acceleration performance of sprung mass [3]
Dong et al. [4] MREs i.e. magneto rheological
elastomers were used to analyze the response of the
MR damper. The procedure of making the elastomer
was given in a detailed way. Developed the
mathematical model for MRE damper. Also shown the
relation between the shear modulus and magnetic field
density.
Shuaishuai et al. [5] developed a MR damper not
only giving
variable damping but also a variable
stiffness. Various calculations were done and plotted
the analysis through the various graphs.
Metered et al. [6] given the calculations of the
modeling on the non parametric semi active
suspension models which do not take any assumptions
into account but are real time basis. Shown the nonlinearity in the response of the semi active suspensions
graphically.

Figure.6 Construction of MR seat damper [8]

Guan et al. [9] derived ordinary differential equation
(ODEs) of a physical MR damper with compressibility of
MR fluid considered. Then he developed the lumped
parameter model, which is nothing but a quasi-static
MR model having a connection in series with a spring
that is expressing the compression of MR fluid. He
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derived the expression for the calculation of the
hysteretic width neglecting the viscous element and the
dynamic design method especially for MR dampers is
proposed.
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Figure.7 Typical structure of MR damper circuit [9]

CONCLUSIONS
Magneto rheological damper has a variety of uses in
the modern era of the automotive industry. These are
used as the passive suspension devices in various
luxury and semi luxury cars, military tanks, off road
vehicles, etc. The various properties of MR fluid such
as the viscosity, shear strength and magnetism are
having a greater influence on its performance. The
magnetic circuit of the MR damper is generally
prepared having windings over the piston, but the use
of cylinder can also be done for the winding, rather
such work has not been done yet.
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