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Abstract - The present paper is an attempt to revolutionize the world of technology, pursuing to something innovative, as 
the fossil-fuels are predicted to end up in the upcoming years. As per the recent percentage of fossil fuels left over the world, 
it seems to be the further automotive industry to completely dependent on the electronics or hydrogen technology. So, it is 
essential to generate the electricity that is continuous, spontaneous & keeps energizing the vehicle when it requires. It can be 
made possible by introducing an innovative but efficient technology. Our research paper revolves around the one such kind 
of technology. We could have a Piezo-electric transducer material that needs to be introduced in between the layers of the 
tire and more over to make the continuous pressure available all the time, so that there would be generation of electricity, 
each time the tire comes to a point of contact. After this, certain pressure will be applied, along with Piezo-electric 
transducer, some amount of voltage output would generate to be stored. That could be further carried out to empower the 
vehicle. The further demonstrations are still going on to calibrate different values from the voltage output, with the different 
Piezo materials to have the best one! 
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I. INTRODUCTION 
 
This paper is an attempt to provide innovation for the 
automobile industry to keep growing with the bright 
ideas & continuously meeting the day-to-day needs of 
their customers, in the world of technologies. The 
basic idea is to bring-up new innovations and creative 
practical demonstrations to cope with the predicted 
ending up of fossil fuels in the coming years. 
 
II.TIRE 
 
Tubeless tires are introduced years ago to get rid of 
frequent punctures and to carry heavy loads. Certain 
materials used for the manufacturing of tire are 
elastomers including rubber, reinforcing fillers 
including carbon black, resins, silica, different types 
of reinforcing textiles, metals for wires and some 
chemical elements like sulphur. Tire consist of certain 
layers that manages the pressure/load & stress applied 
accordingly. Layers are responsible for the durability 
and quality of the tire. The basic layers that are 
commonly present inside tubeless tires is as follows: 
 
 The inner liner replaces the conventional tube, 

it holds the air inside it.  
 The second layer known as the casing. 
 The third layer is a fabric core embedded in 

rubber. 
 The fourth layer is the bracing plies which are 

the steel cables embedded in rubber. 
 The final layer is the tread rubber. 

 
A detailed picture showing the layers of the tire is as 
shown in the diagram mentioned below, to have well 
understanding about the layers of the tire 

 
 

 
Figure 1: Different layers of the tire[1] 

I.  
III. PIEZOELECTRICITY 
 
Piezo electric materials are such material that works 
as transducer i.e. they convert the mechanical stress 
applied into electricity that can be carried out further 
to power the vehicle or any peripheral. With the 
advancement in the world of technology, certain 
materials are being invented to meet the present needs 
whether it is related to technology or anything. The 
same way piezo electric transducers are being 
developed to meet the present demands of the 
customer and to holisticize the vehicle. Today there 
are certain types of piezo electric materials available, 
depending upon the voltage output & its type of use. 
Some Piezo materials are natural or man-made. Man-
made piezoelectric material are quartz (Si O2), 
Rochelle salt, Topaz, Tourmaline-group minerals 
and some organic substances as silk, wood, enamel, 
dentin, bone, hair, rubber.[2][7] The working of the 
piezoelectric material is such that it needs to be 
placed in between the di-electrics to carry out the 
output, as when the stress is applied on the Piezo 
electric material, it gets compressed and gets 
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expanded to generate some output of voltage to 
empower or energize the peripheral/accessory. [8][9] 
For example- Quartz watches are using, the type of 
piezo crystal namely Quartz, that vibrates with the 
help of electric circuit, generating some frequency per 
seconds and the number of vibrations results to 
generate some pulse each second.[3] 

 
IV. TECHNICAL ASPECTS 
 
Tire + Piezoelectric material results to “Electricity 
Regenerating Tires”. Using the combination of both 
the technologies, an innovation came into existence to 
meet the needs of an electric – hybrid vehicle that 
might revolutionize the phase of automobile industry. 
[4] 
 
V. HOW IT WORKS? 
 
We are using two existing technology to fabricate a 
new, innovative and a priceless but highly efficient 
technology. We named it as ‘Electricity Regenerating 
Tires’. The above mentioned two technologies are 
Piezoelectricity and Tubeless tire technology. 
Here the combination of two are used to convert the 
mechanical stress produced by the tires into 
alternating current (AC). The conversion method can 
be easily judged by the definition of Piezoelectricity. 
The Piezoelectricity is the ability of the crystal to 
generate an alternating current when subjected to 
mechanical stress. 
The nostalgia of using conventional tires will remain 
the same as the evocation of the Energy regenerating 
tires. The tire technology will be the same as of 
conventional tubeless tires. The strips of piezoelectric 
crystals are to be introduced in between the Tire’s 
tread and the cap plies. 
 As the vehicle with the energy regenerating tires 
comes into a dynamic state, the tire starts rotating and 
simultaneously applies pressure on the ground, this 
results in the compression of the tread rubber and the 
cap piles and obviously the piezoelectric crystals will 
sense some stress. 
 The piezoelectric crystal will then start converting 
the mechanical stress into the alternating current that 
is further carried out up to the voltage amplifier with 
the help of harness from the center of the wheel hub. 
A commutator[5] will be introduced within the center 
of the wheel to carry up the supply/voltage output, 
generated by piezoelectric crystal to the amplifier 
circuit, from where it is amplified and then carried 
forward to the rechargeable batteries and then further 
to the peripherals of the vehicle i.e. traction motor, 
lights, sensors, controller etc. 
 
VI. DETAILED ANALYSIS REQUIRED 
 
Depending on the search made recently, the number 
of piezoelectric plates to be introduced within tires 
varies from the minimum to maximum sizes of tires 

available in the market, but the most of 
nominal/standard car tire size varies according to 
wheel’s rim diameter-13 (minimum) to diameter 19 
(maximum) or it may vary.[6] 
There might be some of the problems that could arise, 
This may include any of the following factors- 

 In case if the piezoelectric plate breaks or the tire gets 
puncture. 

 How to check if all the plates are Piezo electric plates 
are working properly. 

 How to find out what number of plates are broken  
 Real time efficiency analysis. 
 How much cost is involved to repair or replace the 

tire? 
 Is the tire recyclable? 

And many more such questions may arise. We are 
still working on it to solve these questions and if you 
have any suggestions, then you are most welcome, 
because the base is been provided and it’s an open 
source to be carried out for further development & 
research. 
 
VII. FUTURE PROSPECTS OF THE PAPER 
 
In the race of manufacturing the most efficient 
vehicle in the automobile industry, these tires can 
prove to be a helping hand to move one step further. 
The era is changing and the revolution in the world of 
technology is continuous. The new era in the 
automobile sector will depend less on petroleum 
products and more on hybrid, electrical and hydrogen 
powered vehicles. To make the vehicles of new era 
depending on the hybrid, electrical and hydrogen 
more efficient, the electricity regenerating tires can 
prove to be great advancement. It can improve the 
efficiency of the vehicle to a large extent as they can 
continuously energize our vehicle to help it to be in 
dynamic state when it requires 
If the variation of the heavy load trucks/machinery 
can be exactly calculated according to the Piezo 
electric materials, then it can be useful to generate 
more & more power, not only to power the vehicles 
but to power the homes also or for night stay for the 
truckers.[10][11][12] 
This technology can be useful to light-up the villages 
that are dis-regarded or up to where the electric 
cables are not possibly present. This may cost the 
government in a short run but in the long run it can 
prove to be highly cost efficient 
Railway Engines can be empowered with such 
technology to power up the station lights as train 
travels a lot more distance than any other vehicle 
(Idea is still going on) 
 
CONCLUSION 
 
While concluding the whole aspects of this 
technology, it must be noted that a change is 
significant with the time span in every field. To make 
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this technology practical, the manufacturing process 
of tire should be started from a new level, the size and 
the shape must be rearranged to adapt the above 
mentioned technology. The cost of combining the 
piezoelectricity and tire technology and 
manufacturing the electricity regenerating tires is 
comparatively more than that of conventional tires 
but considering the hike in the efficiency that will be 
gained with the help of electricity regenerating tires, 
it can easily compensate the manufacturing cost of 
the same. Moreover, in a long run it will prove to be 
more profitable. The energy regenerating tires will 
further help in reducing the use of fossil fuels and 
simultaneously it will help reducing global warming. 
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