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Abstract— The power generator electromagnetic suspension 

system is a system that converts vehicle bump generated 

linear motion & vibration, into electricity to be used in battery 

charging. General vehicle shock absorbers are used to simply 

absorb this energy without converting it to electricity. So here 

we put forth a way to use this free energy and store it for 

further needs such as vehicle lights, cooling, indicator lights 

etc. To achieve this we here use the principles of 

electromagnetism in order to generate electricity from this 

motion. Shock absorber is made up of a metal shaft, spring, 

magnet, coils, base with screws and joints. It uses a coil 

wound around in particular turning arrangement over the 

inner beam of the part. We use cylindrical supports in order 

to minimize friction and ensure smooth generation. 
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I. INTRODUCTION 

For a smooth and comfortable ride the disturbing forces 

should be eliminated or reduced considerably by using some 

devices. Shock absorbers are such devices which isolate the 

vibrations by absorbing some disturbing energy themselves. 

Of the many types telescopic shocks are widely used which 

has got the draw back that the flow of oil in the cylinder can 

cause foam of oil and air to form. These limit the optimum 

through out of the flow in the valves. Gas shocks represent an 

advance over traditional shocks. Nitrogen filled gas shock 

absorbers are the results of years of extensive research and 

development with top flight shock design engineers. They are 

designed for both lowered and stock vehicles to provide 

shock absorbers that would outperform anything on the 

market today. Nitro shock absorbers are high quality, 

nitrogen filled shocks designed and gas charged specifically 

for each vehicle application. 

II. NEED FOR SHOCK ABSORBERS 

Springs alone cannot provide a satisfactorily smooth ride. 

Therefore an additional device called a “shock absorber” is 

used with each spring. Consider the action of a coil spring. 

The spring is under an initial load provided by the weight of 

the vehicle. This gives the spring an original amount of 

compression. When the wheel passes over a bump, the spring 

becomes further compressed. After the bump is passed the 

spring attempt store turn to its original position. However it 

over rides its original position and expands too much. 

III. SHOCK ABSORBER 

A shock absorber is basically a hydraulic damping 

mechanism for controlling spring vibrations. It controls 

spring movement sin both directions. When the spring is 

compressed and when it is extended, the amount of resistance 

needed in each direction is determined by the  type vehicle, 

the type of suspension, the location of the shock absorber in 

the suspension system and the position in which it is mounted. 

Shock absorbers are a critical product that determines an 

automobile’s character not only by improving ride quality but 

also by functioning to control the attitude and stability of the 

automobile body. 

IV. LITERATURE REVIEW 

This paper presents design and finite element analysis of an 

electromagnetic energy regenerative shock absorber which 

can efficiently recover the vibration energy wasted in vehicle 

suspension system. In this paper, design process of 

electromagnetic energy regenerative shock absorber is 

explained with due consideration to space limitations in 

commercial vehicle. A static magnetic analysis is used to 

analyse magnetic field distribution and to obtain optimum 

design. The overall conclusion of this research work is that it 

is possible to harvest energy from vehicle vibrations 

travelling on a bumpy road. The major goal of the project is 

to design and analyse the operation of an electrics shock 

absorber. The results obtained from the dynamic simulation 

of the electric shock absorber with the modified output 

electric circuits how that the oscillations attenuate to zero 

after disturbance appears Therefore the electric shock 

absorber modified circuit. Nitrogen filled gas shock absorbers 

are the results of years of extensive research and development 

with top flight shock design engineers. The material must be 

chosen for the maximum energy and mass, such as music 

wire, ASTM A228, Chrome Vanadium or Chrome Silicon 

steel wire. 

V. BLOCK DIAGRAM 

 
Fig 1: 

VI. WORKING OF THE PROJECT 

When vehicle shock absorber push pull then permanent 

magnet also follow this mechanical monument between 

armature coils. Then armature coil and magnet bitewing 

magnetic repulsion force convert into electrical voltage. 

These armature dynamos connect with flexible dc cable. It 

battery D.C. voltage supply connect with engine starter by 

starter ignition switch. When this switch on by Start key the 
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engine will be start and then time starter work like heavy dc 

motor and that starter consumption Battery voltage and 

battery discharge. Our Project has main part of electrical 

armature suspense or because the armatures through 

mechanical motion convert into electrical energy. This 

electrical armature output voltage12v– 1amp dc. It supply 

connect with rechargeable battery 12v-100ah.This battery 

fully charging for required 36 Pedaling hours or depends on 

discharging level. 

VII. FARADAY’S LAW 

Faraday's law is applicable to a closed circuit made of thin 

wire and states that “The induced electromotive force (EMF) 

in any closed circuit is equal to the time rate of change of the 

magnetic flux through the circuit.” 

VIII. OBJECTIVES 

1) To offer a maximum efficiency of battery.  

2) To increase the energy conversion rate for charging the 

battery.  

3) To reduce the shock loads (Vibrations) on the bumpy 

roads.  

4) To offer a maximum efficiency of battery.  

5) To increase the energy conversion rate for charging the 

battery.  

6) To reduce the shock loads (Vibrations) on the bumpy 

roads.  

IX. CALCULATION BASED DESIGN PROCEDURE 

Material: Steel (modulus of rigidity) G = 41000 

Mean diameter of a coil D=62mm Diameter of wire d = 8mm 

Total no of coils n1= 18 Height h = 220mm 

Outer diameter of spring coil (D), =70mm No of active turns 

n= 14 

Weight of bike = 125kgs 

Let weight of 1 person = 75Kgs Weight of 2 persons = 

75×2=150Kgs Weight of bike + persons = 275Kgs 

Rear suspension = 65% of 275 = 165Kgs 

Considering dynamic loads it will be double W = 330Kgs = 

3234N 

For single shock absorber weight = w/2= 1617N = W 

We Know that, compression of spring (δ) =F/K=282.741 

Spring index=D/d=7.75. 

Solid length, Ls=n1×d=18×8=144 Spring index, C=D/d=7.75 

Free length of spring, Lf = solid length+ maximum 

compression + clearance between adjustable coils=144 + 

282.698 + 0.15 ×282.698 = 469.102 

X. DESIGN OF SPRING 

There are many different types of springs and spring 

materials. In the design calculations, the following 

assumptions are considered: 

a) The type and form of the spring will be the compression 

spring ground.  

b) The material must be chosen for the maximum energy 

and mass, such as music wire, ASTM A228, Chrome 

Vanadium or Chrome Silicon steel wire.  

c) The ends of the spring are to be closed and ground.  

d) The spring is to have maximum energy for the limited 

space, while the stress level is not to exceed the 

maximum yield strength of the wire.  

e) The spring operates periodically with a long interval of 

rest.  

f) If the spring requires the use of material 0.5” or larger in 

diameter, wound hot from bar stock will be used. The 

force Fs produced by a linear elastic spring along its 

length x with a constant Ks  

fs=ks.x 

Where: x -space available when the spring is compressed. 

Ks-spring constant or trial rate, which is a measure of a 

spring’s 

Stiffness. 

XI. EXPERIMENTAL RESULTS 

By all calculations made then after we measure the power 

generated by the shock absorber through multi-meter device. 

WEIGHT (KG) VOLTAGE (V) 

10 1.11 

20 1.55 

60 4.21 

100 5.84 

Table 1: 

A. Graphical Representation 

 
Fig. 2:  

XII. ADVANTAGES 

1) High Efficiency, Energy Saving & Low Operating Cost 

Wide Operating Range  

2) Low Noise & Low Vibration  

3) Automatic Control for charging  

4) Robust and Simplified Structure, Low failure rate and 

high reliability.  

5) Top Level power Efficiency, Energy Efficient 

Performance and Long Lasting Reliability. 

6) Maximum Accessibility and Total Connectivity. 

XIII. DISADVANTAGES 

1) These projects have main disadvantage like constant 

shock required.  

2) Along with the considerable advantages of the power 

system, it does have two significant disadvantages: the 

complexity and possible failure of the electrical magnet 
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or electrical winding, the complexity and possible 

failures associated with battery fail. 

XIV. APPLICATIONS 

These project main applicants use this project and use with 

lot of advantage. 

1) Two wheeler vehicle such as motorcycle.  

2) Automobile industry.  

3) Devices were system is used.  

XV. CONCLUSION 

Conventionally, the vibration energy of vehicle suspension is 

dissipated as heat by shock absorber, which wastes a 

considerable number of resources. Power Generating by 

Shock Absorber brings hope for recycling the wasted energy. 

All types of Power Generating Shock Absorber, 

especially electromagnetic suspension, and their properties 

are reviewed in this project. From the perspective of 

comprehensive performance including vibration control 

ability, regenerative efficiency and application reliability. 

With improvement of technology, Power Generating Shock 

Absorber may become one of promising trends of vehicle 

industry. 

XVI. FUTURE SCOPE 

The scope for this project is that it is simple in construction 

and design and has low in price. It is easily mounted on the 

chassis of the vehicle and it produced 2 to 3 volts in even road 

and 6 to 9 volts on uneven rod which is sufficient for charging 

the vehicle battery when the vehicle is in a running position. 

This increases the efficiency of electric vehicles up to 10%. 

Further improvement in the suspension design makes it 

suitable for any two wheelers (electric). A static magnetic 

analysis is used to analyse magnetic field distribution and to 

obtain optimum design. The overall conclusion of this 

research work is that it is possible to harvest energy from 

vehicle vibrations travelling on a bumpy road. 
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