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Abstract 

There is method for producing power from a rotating tire’s mechanical energy the use of a strength 
generating tool with a piezoelectric shape. The piezoelectric shape comprises of a fibres embedded in 
a unidirectional approach with a matrix. Piezoelectric substances are used as a machinery to transfer 
surrounding vibration into electric electricity. This generated electric powered energy strength may be 
saved. And in future it is able to be used to energy other energy devices. As there is boom within the 
usage of conventional power assets like thermal electricity electricity, there is decrement inside the 
reserves of such resources. In close to future we are able to no longer be left with such a assets of 
power. as a result there is urgent need to replace such conventional assets of power into a brand new 
and non-terminating. therefore strength generation the usage of piezoelectric cloth is a new era of 
energy where we are able to transfer mechanical strength of any type and supply into an electric 
electricity electricity and keep it for destiny uses. The piezoelectric shape is installed within a tire 
structure such that electric charge is generated therein because the wheel moves alongside a ground 
surface. while the tyre actions it creates a pressure which corresponds to activation of the piezoelectric 
fabric which ultimately generates a electric powered electricity power. 

 

 

Introduction 

 

Piezoelectric materials are the materials that may utilised to convert mechanical energy into electrical 
strength. This bizarre homes of these materials lead them to extra exciting and as a result they're referred 
to as clever substances. This reciprocating of strength conversion makes piezoelectric ceramic inclusive 
of lead zirconium titanat (PZT) very attractive substances for actuators and sensors. Such materials in 
very big quantity have several drawbacks, subsequently those are higher technological answer in case 
of many applications like medical imaging, actuators, ultrasonic transducers, damping and so forth. 
With sure innovation this discipline of piezoelectric materials, there new application of 
electromechanical sensors are viable 

  The residences and behaviour of piezoelectric substances in the direction of electric and mechanical 
pressure are recent studies region. The gain of the usage of the micro mechanical approach has not able 
us globally to make use of those materials to calculate certain mechanical mechanisms which includes 
harm, crack increase , and so on. This permits prediction of handiest key fabric parameters; as an 
example best everyday load can be carried out continuously through symmetric boundary. A specific 
approach can cope with arbitrary loading eventualities is asymptotic homogenization 
technique((Suquet, 1987, Bakhvalov and Panasenko, 1989). the usage of the finite element approach 
Poizat and Sester (1999) meshed the unit cell of the cloth and by way of making use of precise boundary 
situations, he has decided  piezoelectric coefficients 
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    As piezoelectric materials are new smart materials, such materials posses modern era of technology 
to develop and initiate a innovative technique of generating electric power energy from an alternative 
source of energy instead of using traditional sources of energy. Using such materials we can introduce 
a new culture of making use of electric energy from a very new concept of power generation. Though 
at initial stages we cannot have a electric energy which can enlighten thousands and millions of houses 
at the same time but initially we are able to make electricity using piezoelectric materials in our tyres 
which can constantly generate electricity when these tyres move. This concept can be improvised in 
future with which we can be able to provide thousands of houses at the same time.  

   Thus this new concept of generating power from merely a tyre attached to a vehicle which is 
constantly running on a road. When the vehicle moves it  exerts a mechanical pressure on the road and 
this mechanical force it wasted as it not at all utilised in any manner. Also this acts in the loss and 
wastage of the action by the vehicle this mechanical force is conditionally acted as a frictional force 
and hence restricts and damps the motion of the vehicle. Thus with the concept of piezoelectric material 
we can utilise this wasted energy and make a electric power energy. This generated power can be stored 
and utilised in the future for any household or industrial purpose. 

 

1.Invention 

The incorporation of electronic devices with pneumatic tyre systems yields many sensible advantages. 
Tire electronics may additionally include Sensors 
and different additives for obtaining records regarding diversephysical parameters of a tire, which 
includes temperature, stress, quantity of tire revolutions, automobile speed, etc. Such overall 
performance records can also come to be useful in tire tracking and caution systems, and 
caneven doubtlessly be hired with feedback structures to regulate proper tire stress ranges. 

The battery variety of many electric motors is restricted, which means that such strategies of 
transportation can most effective be used for quick trips. however, in prolonged-variety electric 
powered vehicles or plug-in hybrids, manufacturers encompass an internal combustion engine that 
makes use of traditional fuels to recharge batteries in motion and, consequently, expand their variety. 
even though sensible, this method defies the purpose of getting an electrical driveline: to reduce 
environmental effect through using renewable energy assets. The need remains for a cleaner electricity-
era approach that allows maximum variety extension with minimal environmental effects. 

Piezoelectric materials generate electrical strength when subjected to mechanical stress. energy-era 
gadgets based totally on such materials have surfaced in recent years in the context of vibrational -
electricity harvesting. but, their output has only been enough to electricity sensors and different small, 
low-electricity-consumption devices. Benders manufactured from PZT (lead zirconate titanate, the most 
not unusual piezoelectric ceramic fabric) attached to a tire3 have additionally been used however 
handiest to deliver electricity to tire-pressure sensors that perform intermittently. To reap high-
electricity output from this procedure, it's miles imperative to cowl as a whole lot of a tire's inner surface 
vicinity as possible with PZT benders. in this way, and because those elements produce strength via 
deformation at the street-tire interface called contact patch, a reliable and non-stop supply of power for 
the shifting vehicle is assured. 

2. Inserting Piezoelectric Material In Tyre. 

 PZT elements is bonded to most of the internal surface of a tire using a flexible adhesive. since 
the garage capacitor is polarized, the voltage reaction of those factors, that's an AC (alternating 
contemporary) waveform, must be transformed into a DC (direct modern) sign through a rectifier earlier 
than it could be cached in the capacitor. every row of benders, going for walks throughout the width of 
the tire, is dealt with as one generator and is rectified one by one with all of the PZT traces then related 
in parallel. At any given time simplest two or 3 rows, relying upon the length of the contact patch, 
generate electricity. due to the fact rectifiers offer very high resistance in opposite mode (contrary to 
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the path of permitted modern go with the flow), the final PZT benders act like a disconnect within the 
course of electric cutting-edge, this is, like an open circuit. 

Strength is extracted from the tire-wheel device the usage of a commutator-like meeting, that is, one 
that constantly keeps the electric contact between the chassis and the wheel even as permitting the latter 
to spin freely. such a setup lets in the extraction of tire-generated electricity to run onboard electronics. 

 

 

Fig 1 : Diagram of a piezoelectric material fibre. 

 

Fig 2: How a piezoelectric material works. 

 

 

Fig 3: The action of mechanical stress on piezoelectric material. 
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Fig 4 : Piezoelectric Material PZT (also known as lead zirconate titanate). 

  

 

Fig 5: Insertion of piezoelectric materials in the rubber tyres. 

 

RESULT 

We experimentally determined the resonant impedance of the whole harvester module to be 1000Ω, 
and used that fee in our measurements. A energy of 2.three watts was produced across this load at 
854rpm, more or less equivalent to 100km/h on the road for the tire size we used. indicates the 
electricity and voltage across this a thousandΩ load as a feature of rpm. As anticipated, the 
electricity output will increase with the increasing deformation frequency of piezo benders or, 
equivalently, with rpm. The well-known approach of stacking various layers of PZT material on top of 
each other was used to increase the power output. We tried using two layers of PZT benders, which 
doubled the output. 

 

CONCLUSION  

   Thus with these above experiments we can conclude that we do not only have traditional kind of 
power energy. We are now not reliable on the batteries of the e-vehicles. We have another alternative 
way saving and generating power only lead to saving of our power battery but also another important 
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factor that would lead to generation and recharging of it as well. Thus with more improvement and 
improvisation, we can have free energy generated and that too with our own wheels of our cars. 

FUTURE SCOPE 

  This method of alternate generation of power we can recharge our e-vehicles and store this generated 
energy. With more innovations we can have a system of energy that would initially use some external 
energy to generate energy but when the cycle will move it would generate free energy for us and this 
energy we can transmit and utilise it as primary source of electricity in our houses. 
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