
Today I’m going to say something about the electricity generating shoes. When I 
heard about it for the first time I was wondered that we can generate electricity 
through manual pressure. Then I thought to make any project on this concept, 
which help the people at least to charge there mobile phone or a smart watch. 

So I made some research on it and here is some information after my research.

is the electric charge that accumulates in certain solid materials (such as crystals, 
certain ceramics, and biological matter such as bone, DNA and various proteins)  in
response to applied mechanical stress. The word piezoelectricity means electricity 
resulting from pressure. It is derived from the Greek piezo  .which means to 
squeeze or press, and electric or electron, which means amber, an ancient source 
of electric charge. Piezoelectricity was discovered in 1880 by French physicists 
Jacques and Pierre Curie.

The piezoelectric effect is understood as the linear electromechanical interaction 
between the mechanical and the electrical state in crystalline materials with no 
inversion symmetry. The piezoelectric effect is a reversible process in that 
materials exhibiting the direct piezoelectric effect (the internal generation of 
electrical charge resulting from an applied mechanical force) also exhibit the 
reverse piezoelectric effect (the internal generation of a mechanical strain 
resulting from an applied electrical field). For example, lead zirconate titanate 
crystals will generate measurable piezoelectricity when their static structure is 
deformed by about 0.1% of the original dimension. Conversely, those same 
crystals will change about 0.1% of their static dimension when an external electric 
field is applied to the material. The inverse piezoelectric effect is used in 
production of ultrasonic sound waves.

Piezoelectricity is found in useful applications, such as the production and 
detection of sound, generation of high voltages, electronic frequency generation, 
microbalances, to drive an ultrasonic nozzle, and ultrafine focusing of optical 
assemblies. It is also the basis of a number of scientific instrumental techniques 
with atomic resolution, the scanning probe microscopies, such as STM, AFM, MTA,
SNOM, etc., and everyday uses, such as acting as the ignition source for cigarette 
lighters, push-start propane barbecues, and quartz watches.



After the care full study I made a dizine which is a insole (shoe) which generates 
the power when we shift our weight when we are walking in a street.

The below paragraph explain more,

The pyroelectric effect, by which a material generates an electric potential in 
response to a temperature change, was studied by Carl Linnaeus and Franz 
Aepinus in the mid-18th century. Drawing on this knowledge, both René Just Haüy
and Antoine César Becquerel posited a relationship between mechanical stress 
and electric charge; however, experiments by both proved inconclusive.[6]

The first demonstration of the direct piezoelectric effect was in 1880 by the 
brothers Pierre Curie and Jacques Curie.[7] They combined their knowledge of 
pyroelectricity with their understanding of the underlying crystal structures that 
gave rise to pyroelectricity to predict crystal behavior, and demonstrated the 
effect using crystals of tourmaline, quartz, topaz, cane sugar, and Rochelle salt 
(sodium potassium tartrate tetrahydrate). Quartz and Rochelle salt exhibited the 
most piezoelectricity.

A piezoelectric disk generates a voltage when deformed (change in shape is 
greatly exaggerated)

The Curies, however, did not predict the converse piezoelectric effect. The 
converse effect was mathematically deduced from fundamental thermodynamic 
principles by Gabriel Lippmann in 1881.[8] The Curies immediately confirmed the 
existence of the converse effect,[9] and went on to obtain quantitative proof of the 
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complete reversibility of electro-elasto-mechanical deformations in piezoelectric 
crystals.

For the next few decades, piezoelectricity remained something of a laboratory 
curiosity. More work was done to explore and define the crystal structures that 
exhibited piezoelectricity. This culminated in 1910 with the publication of 
Woldemar Voigt's Lehrbuch der Kristallphysik (Textbook on Crystal Physics),[10] 
which described the 20 natural crystal classes capable of piezoelectricity, and 
rigorously defined the piezoelectric constants using tensor analysis.

 Mathematical description

Linear piezoelectricity is the combined effect of

 The linear electrical behavior of the material:

where D is the electric charge density displacement (electric displacement), 
ε is permittivity (free-body dielectric constant), E is electric field strength, 
and .

 Hooke's Law for linear elastic materials:

where S is strain, s is compliance under short-circuit conditions, T is stress, 

and .

These may be combined into so-called coupled equations, of which the strain-
charge form is:[15]

In matrix form,
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where is the matrix for the direct piezoelectric effect and is the matrix for 
the converse piezoelectric effect. The superscript E indicates a zero, or constant, 
electric field; the superscript T indicates a zero, or constant, stress field; and the 
superscript t stands for transposition of a matrix.

Notice that the third order tensor maps vectors into symmetric matrices. There 
are no non-trivial rotation-invariant tensors that have this property, which is why 
there are no isotropic piezoelectric materials.

The strain-charge for a material of the 4mm (C4v) crystal class (such as a poled 
piezoelectric ceramic such as tetragonal PZT or BaTiO3) as well as the 6mm crystal 
class may also be written as (ANSI IEEE 176):

where the first equation represents the relationship for the converse piezoelectric 
effect and the latter for the direct piezoelectric effect.[16]

Although the above equations are the most used form in literature, some 
comments about the notation are necessary. Generally, D and E are vectors, that 
is, Cartesian tensor of rank-1; and permittivity ε is Cartesian tensor of rank 2. 
Strain and stress are, in principle, also rank-2 tensors. But conventionally, because 
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strain and stress are all symmetric tensors, the subscript of strain and stress can 
be re-labeled in the following fashion: 11 → 1; 22 → 2; 33 → 3; 23 → 4; 13 → 5; 
12 → 6. (Different convention may be used by different authors in literature. Say, 
some use 12 → 4; 23 → 5; 31 → 6 instead.) That is why S and T appear to have the
"vector form" of six components. Consequently, s appears to be a 6 by 6 matrix 
instead of a rank-4 tensor. Such a re-labeled notation is often called Voigt 
notation. Whether the shear strain components are tensor components 
or engineering strains is another question. In the equation above, they must be 
engineering strains for the 6,6 coefficient of the compliance matrix to be written 

as shown, i.e., . Engineering shear strains are double the value of the 
corresponding tensor shear, such as and so on. This also means that

, where is the shear modulus.

In total, there are four piezoelectric coefficients, , , , and defined as 
follows:

where the first set of four terms corresponds to the direct piezoelectric effect and 
the second set of four terms corresponds to the converse piezoelectric effect.[17] 
For those piezoelectric crystals for which the polarization is of the crystal-field 
induced type, a formalism has been worked out that allows for the calculation of 
piezoelectrical coefficients from electrostatic lattice constants or higher-order 
Madelung constants.
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Parts/ Materials:
- Cheap/ Generic USB Powerbank
- Piezoelectric Transducers (6x)
- 1N4007 Rectifier Diodes (4x)
- Hookup Wire (at least 12")
- Old Pair Of Shoes
- Contact Adhesive

Tools & Equipment:
- Digital Multimeter
- Multitool (w/ pliers)
- Rotary Tool
______________________________________________________
Optional: 
- 100nF Mylar Capacitor (for testing)
- Hoop & Loop Fastener (Velcro)
- LED Indicators (for testing)
- Superglue (for fixing wires)
- 5v Switching Regulator (w/ supercap)

Alternatives: (since not all can afford them)
- PowerBank > Old phone batteries + Recycled 5v Inverter
- Peizo Transducers > A pair of old & outdated earpiece
- Rotary tool > Hot Nail (for melting plastic)
- Multitool > A pair of pliers will do

http://www.amazon.in/Original-JK-6066B-Magnetive-screwdriver-Buyyart/dp/B019SA3K2C/ref=sr_1_1?s=electronics&ie=UTF8&qid=1461663929&sr=1-1&keywords=multitool
http://www.amazon.in/300PCS-Assorted-Computers-TOSHIBA-Buyyart/dp/B01D07WZLQ/ref=sr_1_3?s=electronics&ie=UTF8&qid=1461663894&sr=1-3&keywords=screw
http://www.amazon.in/Spy-Earpiece-Device-Invisible-Wireless/dp/B00CT5SQJQ/ref=sr_1_1?s=electronics&ie=UTF8&qid=1461663839&sr=1-1&keywords=ear+piece
http://www.amazon.in/Charger-Inverter-Samsung-iPhone-Others/dp/B01DT5XSBA/ref=sr_1_7?s=electronics&ie=UTF8&qid=1461663749&sr=1-7&keywords=5v+inverter
http://www.amazon.in/Generic-Li-Ion-Bl-5C-Battery-Nokia/dp/B00BL3BGRQ/ref=sr_1_1?s=electronics&ie=UTF8&qid=1461663802&sr=1-1&keywords=nokia+battery
http://www.amazon.in/Numato-Lab-Voltage-Regulator-Breakout/dp/B00JA2EJRE/ref=sr_1_7?s=electronics&ie=UTF8&qid=1461663701&sr=1-7&keywords=5v+regulator
http://www.ebay.in/itm/Scotch-Super-Glue-Liquid-07-Ounces-AD114-/281869428045?hash=item41a0ba254d:g:-c4AAOSwHQ9WWabh
http://www.ebay.in/itm/50-X-Assorted-Clear-Blue-LEDs-5mm-/161481055225?hash=item2599055bf9:g:cVoAAOSw9NxTu8~g
http://www.ebay.in/itm/8Meter-2-Rolls-Strong-Self-Adhesive-Velcro-Hook-Loop-Tape-Fastener-Sticky-Useful-/282016750117?hash=item41a9821a25:g:2bAAAOSw~otWgm6p
http://www.electroncomponents.com/100nf-0.1uf-400V-Film-Capacitor?filter_name=100nF%20Mylar%20Capacitor
http://www.electroncomponents.com/PCB-drill-machine-electric-bits-grinder-miniature-small
http://www.ebay.in/itm/pilers-scissors-foreceps-beading-tool-kit-terracotta-jewels-bead-jewellery-/152045181373?hash=item23669959bd:g:LKYAAOSwEeFVPgvM
http://www.amazon.in/HTC-Multimeter-Capacitance-Transistor-Supertronics1989/dp/B013WWWJUG/ref=sr_1_3?s=electronics&ie=UTF8&qid=1461663339&sr=1-3&keywords=digital+multimeter
http://www.amazon.in/Fevikwik-Instant-Glue-gms-12s/dp/B00J8GIXRE?ie=UTF8&keywords=feviquick&qid=1461663305&ref_=sr_1_1&s=office&sr=1-1
http://www.amazon.in/Globalite-Running-Shoes-Desperado-GSC1003/dp/B00ZHTIVMS?ie=UTF8&keywords=cheap%20sports%20shoes&qid=1461663261&ref_=sr_1_2&s=shoes&sr=1-2
http://www.electroncomponents.com/Single-strand-Wire-25Gauge-Solid-B?filter_name=wire&page=2
http://www.electroncomponents.com/1N4007-Diode?filter_name=4007
http://www.ebay.in/itm/12-V-PIEZO-BUZZER-/281569723517?var=&hash=item418edd047d:m:m3iewHewY9sOpGXdPoDRoKA
http://www.amazon.in/Generic-Portable-Mobile-Tablets-Players/dp/B00IBHXMG8?ie=UTF8&keywords=power%20bank&qid=1461662975&ref_=sr_1_2&s=electronics&sr=1-2
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