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Abstract

The significance intension of this research paper is to predict optimal input parameters such as piezolocation, displacement and
velocity to retrieve minimized settling time. Our previous research work comprised of framing mathematical modelling, that
model is utilized as an objective function to get the solution of minimized settling time. This previous developed mathematical
model is subjected with three different optimization techniques such as cuckoo search (CS), artificial bee colony (ABC) and
particle swarm optimization algorithms (PSO). Among, all three applied optimization techniques the proposed particle swarm
optimization technique reveals better result (i.e.) achieving minimized settling time with optimal input parameters.
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1. Introduction

Vibration-based energy yield has been oppressed for renovating ambient kinetic energy into electric energy by
transduction mechanisms together with piezoelectric, electromagnetic and electrostatic. [1] Piezoelectric materials
have originated much application as sensors and actuators for the intention of monitoring and controlling the
response of structures. [2] Piezoelectric materials turn out mechanical strain when subjected to an electric field or
alternately, engender an electric charge when subjected to a mechanical strain. [3] Piezoelectric sensor is utilized in
active vibration control and noise suppression of sensors in structures of dissimilar scale: rockets, weapon systems,
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smart skin systems of submarines, and so on. [4] Piezoelectric sensors are offered with establish a contactless short-
range connection upon interrogation and can be appropriate for hostile environments. [5]. Piezoelectric effect crop
up naturally in quartz crystals, but can be encourage in other materials, such as specially formulated ceramics
consisting mainly of Lead, Zirconium, and Titanium (PZT). [6]

Piezoelectric sensors are utilized in different configurations, such as single plates, bimorphs, or layered
structures. The single plate type is not utilized in minuscule applications since it anxiety high voltage. [7]
Piezoelectric smart structures are utilized to restrain the vibration. The positive position feedback control strategy to
actively control the vibration of a flexible structure. [8] Piezoelectric actuators are located on the beam to minimize
the vibration amplitudes. [9] The piezoelectric actuators were driven by harmonic signals around the first eigen
frequency and the beam oscillations were also determined. [10] The piezoelectric patch actuators are utilized in
active modal vibration control on a plate by utilizing a genetic algorithm (GA). [11]

Piezoelectric system affords the determination of the voltages of the piezoelectric elements. [12] Piezoelectric
bimorph sensor is the normally utilize device in micro-electro mechanical system, and it is predominantly utilized in
micro-force detection, acceleration detection, biochemical detection, data storage and so on. [13] Piezoelectric
diaphragm-type ultrasonic micro sensors are utilized with a fabrication progression of the sensors to construct them
instinctively clasp increasing for the elevated warmth [14]. Piezoelectric transducers are extensively utilized to
power remote sensors and Micro Electro Mechanical (MEMS) diplomacy at which it can potentially deliver ten to
hundreds of micro watts [15]. The unreasonable characteristic of piezoelectric transducer patch (SP-5H) is
essentially utilized to direct the vibration. [16] Piezoelectric resonators are requisite as vibrating in thickness shear
mode feature foundation on rigorous 8x8 transfer matrix description for one-dimensional layered structures. [17]
Piezoelectric energy harvesters (EHs) have high electromechanical coupling effect; require no external voltage
sources [18].

Pradeep Kumar Sharma et al. [19] had projected the application of piezoelectric material to control the vibration
of the structures. Piezoceramics are applied as sensor or actuators or in both form of sensor and actuators by
different authors. It is accessible in an assortment of appearance such as rigid patch, flexible patch, stack etc.
Mojtaba Biglar et al. [20] had projected the vibration suppression; smart materials such as piezoelectric transducers
may be utilized. Therefore, an influential smart actuator and sensor location is a key issue for mounting the system
efficiency. In the on top of employment they utilize the linear quadratic regulator (LQR) strategy for active vibration
control. An optimization method is utilized for verdict the optimal locations of piezoelectric actuators and sensors
based on the degree of observability and controllability.

In 2015 Ahmed Abuzaid et al. [21] had anticipated the piezoelectric actuator had gained reputation over the last
few years. Concentration had been concentrating en route for the study of their electromechanical reaction in active
repair and the control of smashed structures. Those have been made possible through the maturity of various
numerical and analytical techniques for such studies. The shift of focus in the direction of the piezoelectric based
approaches has been owing to their compensation, which embrace strategic cost reimbursement in preservation, as
well as an amplify in the life cycle of the revamped structures. Furthermore, adhesively bonded joints are widely
used in the manufacturing and repairing of structures in many industries, especially automotive and aerospace
engineering.

Clement et al. [22] had explained the use a screen-printed piezoelectric cantilever with double transduction.
Indeed, the piezoelectric cantilever is used as a resonant type sensor coated with carbon nano tubes (CNTs) as
sensitive layer. Then, the resistance of CNTs is measured in static mode in parallel thanks to a modification of the
cantilever top electrode. The combination of the CNTs equilibrium conductivity measurement and the resonance
frequency shift of the 31-longitudinal mode allow the use of the above device as a chemical gas sensor for benzene
detection.

Anuruddh Kumar et al. [23] had described the routine of an assortment of piezoelectric materials was simulated
for the unimorph cantilever sort piezoelectric energy thresher. The finite element procedure (FEM) was utilized to
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