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ABSTRACT: Energy harvesting, environmental waste energy collection and it has been gradually being 

transformed to usable electricity the interest of researchers because the conventional energy sources are 

limited. In this study investigated the manufacture of flexible piezo composites Powder (i.e. 3 μ and 1 μ 

particulate size) with lead zirconate titivate (PZT). Carbon nano tubes multi-wall (MWCNT) (5-20 nm diameter, 

thickness before length 10 μ), synthetic rubber and solvents of polydimethyl siloxane (PDMS) chloroplast, 

These materials were tested for their highest performance, Durability and life under various conditions. The 

key goal is extract accessible energy to operate different low-powered devices mobile and wireless sensor 

networks and specifications as well as the latest emergence of electrical and mechanical devices with extremely 

low power microelectromechanical devices, for example (MEMS). 
KEYWORDS: Energy, Human, Materials, Power, Piezoelectric.  

1. INTRODUCTION 

There are three types of energy scavenging mechanisms: electrostatic, electromagnetic, and 

piezoelectric. In the 1990s, scientists focused on human energy scavenging. In simple words, 

energy is extracted from human activities and processes such as walking, breathing, and 

generating heat for the body. Body heat, breathing, or motion may all generate power in a 

computer. Mechanical energy is converted into Strength power by piezoelectric materials due 

to strains, vibrations, or force [1]. 

They can generate electric charge if there is a mechanical load. They were subjected to it. They 

were subjected to it. Scientists used this piezoelectric material characteristic to create 

ENERCHIP, ultrasonic actuators, and other piezoelectric harvesters. Accelerometers are used 

to power and regulate a variety of applications [2]. Piezoelectric materials are a potential source 

of energy cavities that can detect vibrations due to their composition[3]. 

Depending on your energy detecting, actuating, or collecting needs, a variety of piezoelectric 

materials are now accessible. Features. Features. Polycrystalline ceramic is used in traditional 

patchwork. The anisotropic characteristics of the piezoelectric material change based on 

Forward of forces, polarization, and electrode orientation, according to your findings. 

However, a method for storing energy includes the use of piezoelectric materials for energy 

generation[4].  

Electricity was generated. Energy that was created. As a result, we have the option of enforcing 

an energy-saving circuit. Energy was collected for later use or a circuit was constructed to 

utilize the energy obtained.[5]. The most important MEMS implementation. Technology is 

accessible in sensors such as medical (blood pressure) and automotive sensors, as well as 

industrial and pressured systems (pressure, mass air flow). Because of its simplicity, 

Piezoelectric MEMS have piqued the attention of a variety of MEMS energy collecting devices. 

Vibration force electric power production is used to supply piezoelectric material. 
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Figure 1: Shoe generator using EAP/DEE[4]. 

In 2001, renowned British designer Trevor Bayliss walked 100 miles across Namibia's desert 

wearing model piezo generator shoes developed by the UK Ministry of Defense's Defense 

Evaluation Examination Agency. This type has the capability of producing approximately 150 

mW of power. Calpine et al. published an article in Nano Letters in 2010 describing a method 

for creating customizable Nano generators.  

The team produced PZT nanofibers and placed them on a silicone substrate to build a Nano 

generator that is very versatile. The advantage of such a generator is that it may be used as an 

all-in-one, implanted device. It is also adjustable, which removes the drawbacks of PZT sheets' 

unbending nature and fragility. Inserts within the human body may be used to regulate life-

supporting equipment such as pacemakers.  

Dr. Zhong Lin Wang of the Korea Advanced Institute of Science and Technology has produced 

many breakthroughs in the field of adaptable Nano generator invention in collaboration with 

Georgia Institute of Technology. Dr. Wang and his colleagues studied the piezoelectric and 

semiconductive characteristics of zinc oxide [6]. They've created ZnO nanowires, nanoballs, 

and other materials. Rodents' hearts and stomachs were implanted with nanowires, which 

generated 30 pA at 3 mV and 4 pA at 2 mV, respectively, in vivo testing [7]. 

In 2001, renowned British designer Trevor Bayliss walked 100 miles across Namibia's desert 

wearing model piezo generator shoes developed by the UK Ministry of Defense's Defense 

Evaluation Examination Agency. This type has the capability of producing approximately 150 

mW of power. McAlpine et al. published an article in Nano Letters in 2010 describing a method 

for creating customizable Nano generators.  

The team produced PZT nanofibers and placed them on a silicone substrate to build a Nano 

generator that is very versatile. The advantage of such a generator is that it may be used as an 

all-in-one, implanted device. It is also adjustable, which removes the drawbacks of PZT sheets' 

unbending nature and fragility. Inserts within the human body may be used to regulate life-

supporting equipment such as pacemakers. Dr. Zhong Lin Wang of the Korea Advanced 

Institute of Science and Technology has produced many breakthroughs in the field of adaptable 

Nano generator invention in collaboration with Georgia Institute of Technology. Dr. Wang and 

his colleagues studied the piezoelectric and semi conductive characteristics of zinc oxide. 
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Global piezoelectric materials market share, by end-use, 2015, (%)  as shown in the Figure 

2[8]. 

 

 

Figure 2: Global Piezoelectric Materials Market Share, By End-Use, 2015[3]. 

In 2015, the worldwide piezoelectric materials market was worth USD 1.17 billion. The 

increasing use of piezo ceramics for electronic products manufacturing due to their high 

dielectric constant is anticipated to fuel market development. The different types of 

piezoelectric materials include the following in the Figure 3. 
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Figure 3: The different types of piezoelectric materials[9]. 

Major manufacturing firms have been increasing their expenditure on automation systems as 

an essential tool for reducing operating costs during production during the last several years. 

Over the forecast period, the growing significance of automation in the manufacturing sector 

as a tool for improving efficiency and decreasing lead time is anticipated to encourage the use 

of actuators, thus fuelling demand for piezoelectric materials. Figure 3 depicts the revenue of 

the Japanese piezoelectric materials market from 2014 to 2025. Japan piezoelectric materials 

market revenue, 2014 – 2025 is shown in the Figure 4.  

The expanding automotive industry in China and India, as a consequence of increased domestic 

investments by Ford and Volkswagen, is anticipated to boost demand for electrical equipment, 

such as motors. The aforementioned developments are expected to have a major impact on the 

usage of piezoelectric materials in the development of actuators, sensors, and other electronic 

components. PI Ceramic, Harris Corporation, Ceram Tec, APC International, Morgan 

Technical Ceramics, and Mad City Labs are among the leading producers. Establishing 

strategic relationships with research institutions is anticipated to continue to be a key success 

element for market expansion. 
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Figure 4: Japan piezoelectric materials market revenue, 2014 – 2025[10]. 

Piezoelectric polymers have a number of features in common. 

1. They have a low piezoelectric d constant, making them an excellent option for 

actuators. 

2. They have a high g constant, making them ideal for use as sensors. 

3. Due to their low weight and soft suppleness, these materials offer excellent acoustic 

impedance matching with water or the human body. 

4. Because of the low QM, there is a wide resonance bandwidth. 

5. For directional microphones and ultrasonic hydrophones, several materials are popular. 

A paper titled “A evaluation on piezoelectric element as a source of electricity production and 

its potential to concoct devices for daily uses of army personnel” by Ritendra Mishra*, Shruti 

Jain, and C. Durga Prasad debated energy assembling, environmental waste time and energy 

assortment, and it's been slow [11]. The manufacture of adjustable piezo composites Powder 

(for example, 3 and 1 particle size) using lead zirconate titanate was investigated in this study 

(PZT). Engineered elastic, carbon nanotubes multi-divider (MWCNT) (5-20 nm width, 

thickness before length 10), and solvents of polydimethylsiloxane (PDMS) chloroplast, these 

materials were tested for their best, Durability, and life under various circumstances. The main 

goal is to divide available energy for various low-powered devices, flexible and distant sensor 

organizations, and determinations, similar to the most recent development of electrical and 

mechanical devices using really low-power microelectromechanical devices, for example 

(MEMS)[12]. 

2. DISCUSSION 
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This paper discusses about the three kinds of energy scavenging mechanisms: electrostatic, 

electromagnetic, and piezoelectric. Scientists worked on human energy scavenging in the 

1990s. In basic terms, energy is taken from human actions and processes including walking, 

breathing, and producing body heat. In a computer, body heat, breathing, or motion may all 

produce power. Due to stresses, vibrations, or tension, piezoelectric materials transform 

mechanical energy into Strength power. If there is a mechanical load, they may produce 

electricity. It was forced upon them. It was forced upon them. ENERCHIP, ultrasonic actuators, 

and other piezoelectric harvesters were developed using this piezoelectric material property. 

Accelerometers are used in a wide range of applications to power and control them. Due to 

their nature, piezoelectric materials are a possible source of energy cavities that can sense 

vibrations. 

A number of piezoelectric materials are currently available, depending on your energy sensing, 

actuating, or collecting requirements. Features. Features. Traditional patchwork uses 

polycrystalline ceramic. According to your results, the anisotropic properties of the 

piezoelectric material vary with forward of forces, polarization, and electrode orientation. The 

use of piezoelectric materials for energy production, on the other hand, is a technique for 

storing energy. It was possible to produce electricity. The energy that was produced. As a 

consequence, we may impose an energy-saving circuit. Energy was either gathered for later 

use or a circuit was built to utilise the energy. The most crucial MEMS application. Medical 

(blood pressure) and automobile sensors, as well as industrial and pressurized systems, all have 

access to technology (pressure, mass air flow). Piezoelectric MEMS have caught the interest 

of a range of MEMS energy collecting devices due to its simplicity. To provide piezoelectric 

material, vibration force electric power generation is utilized. 

3. CONCLUSION 

Composite piezoelectric materials have shown the ability to generate enough energy to power 

ultra-low power microelectronic devices as an alternative source of electrical power. Attempts 

have previously been made to manufacture piezoelectric materials in shoes for the aim of 

producing electricity for army troops stationed at high altitudes. We aim to improve the 

manufacturing method of flexible piezo harvesters to obtain higher outputs, despite the fact 

that our first tests did not produce substantial results. We think the issue lies in the fabrication 

process. In future experiments, we'll also attempt making energy harvesters out of flexural 

composite piezo discs, which have showed potential as small-scale energy harvesters. 
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