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Abstract— EM dampers, generally called regenerative 

dampers, consist of permanent magnets and coils. The 

electromagnetic force due to the relative motion between the 

coil and the permanent magnet can be used to control the 

vibration of the structure. Dampers  have  the  competence  of  

allowing  semi active   regulatory  of  the  gesture  of  a  system  

of  interest like coil  mechanism. Due  to  the   possessions  of  

the  fluid,  dampers  have  the  capability  to  differ  damping  

force  in  real  time by much less liveliness than the fully 

active systems. Classification of the dampers has been done 

using separate, constant standards of current to regulatory of 

the output force. 
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I. INTRODUCTION 

The loss of life and infrastructure due to earthquake or other 

disastrous activity compelled us to think about the importance 

of structural stability and controlling structural response. 

Basically Dampers is the part of mechanical system which 

dissipates earthquake energy into specialized devices which 

deforms or yield during earthquake. Dampers  have  the  

competence  of  allowing  semi active   regulatory  of  the  

gesture  of  a  system  of  interest like coil  mechanism.    Due  

to  the   possessions  of  the  fluid,  dampers  have  the  

capability  to  differ  damping  force  in  real  time by much 

less liveliness than the fully active systems.  The most shared 

claim of dampers is in locomotive shock absorbers. By 

altering the damping features of  the  damper,  the  

interruption  can  be  semi actively  meticulous  for  improved  

ride  and  treatment.  

 Building constructions generally contain 

characteristic low damping competence and hence are 

susceptible to seismic productions. Control strategies are 

consequently playing a convenient role to provide protection 

to building constructions subject to seismic proceedings. 

Unreceptive, active and semi active dampers are generally 

used in buildings as regulatory devices. In recent centuries 

semi active dampers have expanded a considerable 

consideration. Fluid dampers, which is a type of semi active 

damper proved to be quite actual in seismic vindication of 

building constructions. Dampers contain a manageable MR 

fluid whose properties vary quickly with the functional 

magnetic field. 

 Electromechanical machines in civil structures are 

being used as a force actuators. But now electric machines 

have been proposed as a regenerative devices in order to 

reduce energy requirement of the active control system. 

These are used to reduce the effect of disturbances or current 

generated from wind or earthquakes or due to any other 

disastrous activity. 

 Coil-Based Electromagnetic Damper (CBED) is 

considered to be one of the most recent developed vibration 

control systems. CBEDs can be utilized as a damper or energy 

harvester system. The CBED converts the kinetic energy into 

electricity that can be stored in an external battery through an 

energy harvesting circuit attached to a damper. 

 
Fig. 1: Coil Based Electromagnetic Damper 

II. TYPES OF SEISMIC DAMPERS 

A. Following are the types of seismic dampers used in 

structures: 

1) Friction Dampers:  

In these types of dampers the disturbance or vibrations are 

reduced due to friction between the rubbings of surface with 

each other. Maximum amount of energy is disposed of by this 

method than any other damper. These are commonly used 

during seismic strengthening of existing buildings. Also these 

are low cost dampers and require no maintenance. Due to its 

simple mechanism and ease of installation it is most 

commonly used damper. 

 
Fig. 2: Friction Dampers 

2) Viscous Dampers: 

Viscous Dampers are used to mitigate the effect of 

earthquakes. These are most commonly used in high rise 

buildings and bridges. Viscous damper dissipates the energy 

or disturbance by pushing fluid through an orifice producing 

a damping pressure which creates a force. This decreases the 

magnitude of seismic energy. Two fluids that are viable 

contenders for development of controllable dampers are: 

electro rheological (ER) fluids and magneto rheological (MR) 

fluids. Silicon oil is used as a damping fluid which is inert, 

non-inflammable and nontoxic. Also this oil can be used for 

longer duration of time. Viscous dampers have many 

applications on designing and retrofitting. 
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Fig. 3: Schematic Diagram of Viscous Dampers 

3) Magnetic Dampers: 

The magnetic dampers are not so strong having its effective 

applications in dynamic vibration absorbers which require 

less damping. These are less expensive and not effected by 

temperature variation. The damper is composed of two racks, 

two pinions, a copper disk and rare earth magnets. 

 
Fig. 4: Magnetic Dampers 

4) Tuned Mass Dampers: 

It is made up of a mass and a spring attached to the structure. 

It works on the principle of frequency i.e. harmonic motion. 

It reduces mechanical vibrations by resisting resonance 

frequency. Its components are light in weight which acts as a 

spring and reduces amplitude of drastic vibrations. These type 

of dampers are generally used for high rise buildings. 

 
Fig. 5: Tuned Mass Dampers 

5) Yielding Dampers: 

In these type of dampers metal inelastic deformation is used 

such as steel or lead for energy dissipation. These are 

commonly created by some parallel steel plates. Along with 

bracing system they undertake the role of absorption and 

energy dissipation. This part of bracing can act as a fuse in 

structure. These dampers have high lateral stiffness also. 

 
Fig. 6: Yielding Dampers 

III. FUNCTIONS OF ELECTROMAGNETIC DAMPERS 

1) By proper configuration of lateral resisting system, the 

earthquake energy is directed towards these devices 

located within the lateral resisting elements, to intercept 

this energy. 

2) Due to earthquake the induced mechanical energy in the 

system is transformed into thermal energy within these 

devices. 

3) These devices enhance the damping characteristics of the 

structure and consequently the amplitude of the motion 

of the structure is damped, thereby reducing the forces 

on structural members. 

4) These may be provided in isolation or coupled with 

rubber pads in series or parallel connection. 

IV. CONCLUSION 

Normally, the sort of damping strategies determination and 

their prime situation remains a highly iterative provisional 

and error procedure. We established that there are several 

opportunities existing with each type of model to analyze the 

excellence of consequences. For Nonlinear models, we are 

not only stipulating the model orders and the type estimator, 

but also arrange that how the repressors are making use in 

analyzing the control structures for the damping force and 

pinch the possessions of the selected estimators. For 

analysing models, we can select the contribution of input and 

production of nonlinearity estimators. 
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