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Abstract- Magneto Rheological is a branch of rheology that deals with the flow and deformation of the materials under an 
applied magnetic field. These types of materials change their rheological properties under the application of magnetic field 
applied and turn from liquid to solid in just few seconds. The MR damper is one of them using the smart material i.e. 
magneto rheological fluid. This paper shows the various applications of magneto rheological fluid dampers and its Social 
impact on human life. 
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I. INTRODUCTION 
 
The discovery of MR fluids is credited to Jacob 
Rabinow in 1940’s.  MR dampers are semi-active 
devices that contain magneto rheological fluids. After 
application of a magnetic field the fluid changes from 
liquid to semi-solid state in few milliseconds, so the 
result is an infinitely variable, controllable damper 
capable of large damping forces. MR dampers offer 
an attractive solution to energy absorption in 
mechanical systems and structures and can be 
considered as “fail-safe” devices [3]. Varieties of 
smart materials already exist, and are being 
researched extensively. Some everyday items are 
already incorporating smart materials (coffeepots, 
cars, glasses) and the number of applications for them 
is growing steadily. 

Magneto rheological materials (fluids) (MR) 
are a class of smart materials whose rheological 
properties (e.g. viscosity) may be rapidly varied by 
applying a magnetic field. Under influence of 
magnetic field the suspended magnetic particles 
interact to form a structure that resists shear 
deformation or flow. This change in the material 
appears as a rapid increase in apparent viscosity or in 
the development of a semisolid state [1]. 

 
II. MR FLUIDS AND ITS BEHAVIOUR 
 
Typical magneto rheological fluids are the 
suspensions of micron sized, magnetizable particles 
(mainly iron) suspended in an appropriate carrier 
liquid such as mineral oil, synthetic oil, water or 
ethylene glycol. 

TABLE I 
Property of MR Fluid 

 

 
The MR effect is immediately reversible if the 
magnetic field is reduced or removed. Response times 
of 6.5 ms have been recorded. MR materials that have 
been already developed are stable in temperature 
ranges from –50 to 1500C. Magneto rheological 
materials exhibit some advantages over typical 
electro rheological materials. In contrast to electro 
rheological materials, MR fluids are more useful 
because the change in their rheological properties is 
large. 

Unlike ER materials, they are also less 
sensitive to moisture and contaminants, and thus MR 
materials are candidates for use in dirty or 
contaminated environments. The power (50 W) and 
voltage (12–24V) requirements for MR materials 
activation are relatively small compared with ER 
materials [1]. 

TABLE 2 
MR FLUIDS AND DIFFERENT CARRIERS 

 
 
III. CONSTRUCTION AND WORKING OF 

MR DAMPER 
 

Magneto rheological dampers have recently become 
an object of intensive studies, both due to their 
interesting physical features, as well as due to their 
potential applicability to control damping in 
mechanical systems [5]. The fig.1 Shows the 
schematic diagram of MR damper which consists of 
an electromagnet piston. When a current is passed 
through the solenoid a magnetic field is developed 
which will cause the fluid to change its state from the 
fluid to semi-solid state thereby increasing the 
damping properties. Hence by controlling the amount 
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of current through the solenoid we can control the 
damping rate of the damper [3].Semi-active control 
strategies combine the favorable features of both 
active and passive control systems. A semi-active 
system is one whose properties can be regulated in 
response to a command signal using a small external 
power source [2]. 

 
Fig.1- Schematic of large-scale 20 t MR fluid damper [2] 

 
Fig.2- MR Fluid Damper (Actual Photo) [3] 

 
IV. APPLICATIONS 
 
MR dampers have been applied over a wide range of 
vibration control applications from automobiles to 
railway vehicles and civil structures [3]. 

This Magneto Rheological Shock Absorber 
used in several automobile those are: Acura MDX, 
Audi TT and R8, BMWs, Buick Lucerne, Cadillac 
DTS, Cadillac XLR, Cadillac SRX, Cadillac STS, 
Chevrolet Corvette, Ferrari 599GTB, 

Applications of this system is not limited up 
to only automobile sector only but also it can used in 
modern anti earth quake building base construction 
and  also in the recoiling of the Gun. 

 
A. Mr Damper In Automobile Sector 
Magneto rheological (MR) fluid dampers are 
becoming popular in semi-active vehicle suspension 
applications due to their mechanical simplicity, high 
dynamic range, low power requirements, large force 
capacity and robustness [11]. 

Ride quality is concerned with the sensation 
of feel of the environment of a moving vehicle. To 
improve the ride comfort, effective vibration control 
of suspension systems is continuously increasing [8]. 

The below figure no.3 shows car without 
MR damper without Magnetic Selective Ride Control 
suspension. 

 
Figure 3- Car without MR suspension 

 

 
Figure 4-MR Fluid in body armor 

 
The two primary types of liquid body armor are 
currently in development. When a bullet or a piece 
Blast-resistant Clothing Quiz of shrapnel hits a 
Kevlar vest, the layers of material spread the impact 
over a large surface How Exoskeletons Work area. 
The bullet also stretches the Kevlar fibers, expending 
energy and slowing down in the How Grenades Work 
process. The concept is similar to what happens when 
a car air bag spreads the impact and slows the 
movement of a person's torso during a collision. 

 
Figure 5- Mono tube type of MR Damper 

 
The magneto rheological (MR) damper is one of the 
most promising new devices for vehicle vibration 
suppression because it has many advantages such as 
mechanical simplicity, high dynamic range, low 
power requirements, large force capacity and 
robustness. The damper offers a compromise solution 
for the two conflicting requirements of ride comfort 
and vehicle handling [11]. 



International Journal of Mechanical And Production Engineering, ISSN: 2320-2092,    Volume- 2, Issue- 2, Feb.-2014 

Application of Magneto Rheological (MR) Fluid Damper And Its Social Impact 

43 

 
Figure 6- BMW R 1200 GS with MR Damper 

 
The new BMW R 1200 GS shown in the fig.6 has an 
additional vibration damper for even smoother 
running and superior ride ability 

MR technology offers excellent properties 
that can be utilized in motorcycle suspension design. 
Changing fork fluid viscosity is one of the most 
popular ways to tune a motorcycle suspension. With a 
MR damper system, changing the fluid viscosity is 
accomplished by adjusting the magnetic field 
intensity. The range of adjustability is virtually 
infinite within the off state and saturation state, 
making MR damper technologies an excellent 
replacement for conventional motorcycle front 
suspension dampers. While MR dampers are 
becoming common in automobile primary 
suspensions, motorcycle applications are rare. 

The first type of suspension introduced on 
motorcycles was a seat with springs underneath. Soon 
motorcycle developers realized that a more useful 
suspension was in order for motorcycle designs, and 
the emphasis of the development was placed on front 
suspension [12]. 

 
B. Mr Damper In Structural Applications 
Among semi-active control devices, the magneto 
rheological (MR) damper is typical of a smart damper 
[9]. MR fluid dampers are used to control wind-
induced vibrations in cable-stayed bridges [1].In 
recent years, there have been many efforts to improve 
performance of base isolated structures against 
seismic action. So to avoid the seismic action MR 
dampers are used. The Dongting Bridge is a cable-
stayed bridge which crosses Dongting Lake where it 
meets the Yangtze River in south central China. In 
June of 2002 the Dongting Bridge became the first 
cable-stayed bridge to use MR dampers to suppress 
wind and rain induced vibrations. Results indicate 
significant vibration control effectiveness in the 
cables that were damped with MR dampers. 

 
Figure 7- Dongting Lake Bridge, China 

 
Figure 8- Electromagnetic Piston 

 
Civil and architectural engineers are protecting 
bridges and their occupants with MR technology. 
LORD MR fluid dampers attached to cables provide a 
continuously controllable, cost-effective solution to 
wind-rain-induced cable "gallop." Although stay 
cables are prone to vibration due to effects of wind 
and rain, MR dampers have the potential efficiency 
several times that of standard oil dampers [13]. 

 
C. Mr Damper In Household Application 
The fig.9 shows the application of Magnet 
Rheological fluid damper in a washing machine with 
the help of which we can control the vibrations 
created during spinning of clothes. The problem of 
semi-active control in appliances such as washing 
machine is still in its very infancy; it has been 
recently treated and discussed only in, where the 
focus is mainly of the tub dynamics at low spin, 
around the main drum resonance frequency. This 
work instead mainly focuses on the vibration induced 
at high spin velocity [10]. 

 
Figure 9- Household application in washing machine 

 
D. Mr Damper And Social Application 
The Lord Corp. has also recently commercialized an 
MR damper for a prosthetic knee, where the damper, 
sensors, control unit, and battery are all housed within 
the knee itself [7]. Lord Corp. (Cary, NC), a materials 
technology company, modified the magneto-
rheological (MR) technology found in its truck-seat 
damper and designed it into the Smart Magnetic 
prosthetic leg. Its combination of MR, electronics, 
and software enables the device to respond 20 times 
faster than prior state-of-the-art designs and therefore 
it achieves the closest neural human reaction time of 
movement for the user. In other words, the newly 
designed prosthetic more closely mimics the process 
of natural thought and locomotion than previous 
prosthetic designs. Magneto-rheological technology 
allows the prosthetic leg to closely recreate a natural 
gait. Collaborating with the design engineers, 
Biedermann Motech, a German manufacturer of 
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prosthetic components, developed a device that 
improves the mobility of above-the-knee leg 
amputees. Above-the-Knee (AK) Prosthetic, 
increases gait balance, stability and energy efficiency 
using controllable MR technology adapted from 
LORD Motion Master™ Ride Management System 
truck seat damper [13]. 

 

 
Figure 10- Application in Prosthetic Leg 

 
The responsiveness of LORD MR Fluid is under 10 
milliseconds, and its resistive force can be almost 
infinitely varied over a range. This controlled 
variability in force makes this product possible [13]. 
 
V. EXPERIMENTAL STUDY OF MR 

DAMPER 
 

A. Construction And Testing  
The experimental set up consists of vibration exciter, 
laptop and two accelerometers (one placed near or on 
the vibration exciter and other on top on mass pan). 

 
Figure 11- Experimental set-up without vibration exciter and 

mass 
 
The MR damper was used in this study has 36.5cm 
length with 1333gm weight. Also it requires bottom 
fixture length 5cm with M8 internal thread with 12V 
and 9amp.D.C.power supply [3]. 

B. Result Table 
 
1) Without Magnetic Field 

 
 
2) With Magnetic Field 

 
 

As when the MR damper was tested without magnetic 
field under zero load, 200gm load, 400gm load 
respectively the frequency decreases with increases 
the ratio of input to output(X/Xst).And as when the 
MR damper was tested with magnetic field under 
zero load, 200gm load, 400gm load respectively the 
frequency decreases with decreases the ratio of input 
to output(X/Xst). 
 
VI. LIMITATIONS AND REMEDIES 
 
Although smart fluids are rightly seen as having 
many potential applications, they are limited in 
commercial feasibility for the following reasons: 
High density, due to presence of iron, makes them 
heavy, however operating volumes are small so while 
this problem it is not insurmountable. 
 High quality fluid are expensive 
 Fluids are subject to thickening after prolonged 

use and need replacing. 
 Heat is generated in shock absorber due to 

coil. 
. Active suspensions use active devices 
(electro-hydraulic actuators or electromagnetic 
piston) which can be commanded directly to give a 
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desired control force. As Compared with the 
conventional passive system, an active suspension 
can offer high control performance over a wide 
frequency range. However, it is not cost-effective for 
commercial application since it requires a high power 
supply, many sensors, and servo-valves.  

A semi-active suspension uses semi active 
dampers whose force is commanded indirectly 
through a controlled change in the dampers’ 
properties. A semi-active suspension combines the 
advantages of both active and passive suspensions. It 
can be nearly as efficient as a fully active suspension 
in improving ride comfort and is much more 
economical.  

It is also safer since if the control system 
fails, the semi-active suspension can still work as a 
passive suspension system [11]. 

Commercial applications do exist, as mentioned, 
but will continue to be few until these problems 
(particularly cost) are overcome. 
 
CONCLUSIONS 
 
Magneto-rheological dampers (MR dampers) are 
being developed for a wide variety of applications 
where controllable damping is desired. These 
applications include dampers for automobiles (Ferrari 
F12 Berlinetta), heavy trucks (U.S. HMMVS), 
bicycles (BMW R 1200 GS Adventure), prosthetic 
limbs, gun recoil systems and others. 

This system can be incorporated to achieve a  
comfortable journeys in vehicle if the suspension 
system is adopted so the vibration damping 
application can be fulfilled by knowing the 
characteristic of shock absorption system which is 
accurate and very fast responding to control actions, 
the effective vibration will be achieved [3]. 

The passive types of damper have a fixed 
setting during their lifetime, and hence they are not 
able to operate satisfactorily in a broad range of road 
states. This problem can be overcome by active or 
semi-active suspension systems like the MR damper. 
By using the MR damper in suspensions, it will 
provide both ride comfort and vehicle stability. 
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