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Abstract— Composite materials mixture of two or materials 

to meet the desired material properties. Here, in this study on 

attempt is made to composite plate. Structure of fiber and 

glass fibers. These standard plates are in comparison with the 

conventional material plate of same size and shape. The 

conventional materials plate used in this study are aluminum 

and mild steel. The report contains the transient vibration 

study of standard plates made of MS AL and synthetic fibers. 

The approach used for vibration is piezo electric patches. The 

plates are made smart by using smart materials using 

piezoelectric patches. As we go on supplying the voltage to a 

piezoelectric patch it moves to & fro and produce vibration. 

This is the cause of active vibrations. The produced vibrations 

are measured in terms of displacement, velocity and 

acceleration and attempt is made to reduce damp. There 

vibrations by attaching another piezoelectric patches at 

various places at opposite side of plate. One patch is excited 

at a time and vibrations are measured and damping is tested 

by exciting 6 patches at another side of plate. The result 

shows that as we go to the fix end cantilevers. The more 

damping is achieved and as we go to free end the vibrations 

occurred are more and less likely to damp. 
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I. INTRODUCTION 

Vibration control is aimed at reducing or modifying the 

vibration level of a mechanical structure. Contrary to passive 

methods (dampers, shock mounts for machines, acoustic 

packing, various foams, etc.), active control is based on 

superimposing secondary noise or vibration sources on 

primary sources to obtain a minimum residual signal. Active 

vibration control is the active application of force in an equal 

and opposite fashion to the forces imposed by external 

vibration. With this application, a precision industrial process 

can be maintained on a platform essentially vibration-free. 

Many precision industrial processes cannot take place if the 

machinery is being affected by vibration. Active vibration 

control is now also commercially available for reducing 

vibration in helicopters, offering better comfort with less 

weight than traditional passive technologies. In the past, only 

passive techniques were used. These include traditional 

vibration dampers, shock absorbers, and base isolation. The 

typical active vibration control system uses several 

components: 

A massive platform suspended by several active 

drivers (that may use voice coils, hydraulics, pneumatics, 

piezo-electric or other techniques) 

Three accelerometers that measure acceleration in 

the three degrees of freedom 

An electronic amplifier system that amplifies and 

inverts the signals from the accelerometers. A PID controller 

can be used to get better performance than a simple inverting 

amplifier 

II. PROBLEM IDENTIFICATION 

Vibrations are the main cause in structural materials to fails 

in the service, also in the automotive and aero outer structures 

vibrations are likely to be occur, these vibrations cause 

increase in the drag at incident air velocity, to overcome this 

problem lot of research has been done but there is not 

significant technique available to overcome this cause. The 

main purpose of the work is to develop general model for the 

synthetic composite plate with piezoelectric patches to 

investigate the static, free vibration and transient analysis. In 

this regard, three materials are considered i.e. Aluminium, 

Mild Steel, Carbon Fiber and Glass Fiber. Experimental 

studies were also carried out to analyze the static and free 

vibration responses of conventional and composite plates and 

their responses were validated with the developed models. All 

the study has been made by fixing one end of the plates i.e. 

making it cantilever. 

III. OBJECTIVE 

 To develop the synthetic fiber composite of materials 

like glass fiber and carbon fiber using molding and 

pressing operation. 

 To develop smart plate by attaching piezo electric 

patches to the structural plates like MS, Al, Cf, Gf. 

 To study vibration characteristics like displacement, 

velocity and acceleration for conventional materials like 

mild steel and Aluminium. 

 To study vibration characteristics like displacement, 

velocity and acceleration for conventional materials 

Glass Fiber and Carbon Fiber Composites. 

 To provide the best material to the automobile and 

aerospace industry which is less vibrating, more 

controllable. 

 To Monitor the Vibrations produced by piezo-actuators. 

 To develop a suitable control methodology which 

optimizes the controller gain so that more effective 

vibration control can be achieved with minimum control 

input. 

 To control the vibrations produced by piezoelectric 

patches. 

IV. EXPERIMENTAL PROCEDURE 

Conventional and smart composite materials are Aluminium, 

Mild Steel, Glass Fiber and Carbon Fiber used respectively. 

The dimensions of plates use for this experimentation are 

Length 450mm, Width 300mm and Thickness 1.5mm. 
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A. Harmonic analysis of Plates. 

1) Position of Piezoelectric patches on plate 

 
Fig. 1: Al Plate with Piezo patched attached 

 
Fig. 2: MS Plate with Piezo patched attached 

 
Fig. 3: CF Plate with Piezo patched attached 

 
Fig. 4: Glass Fiber plate with attached Piezo-patches 

Plate is clamped at one end to form a cantilever type 

arrangement. 

 
Fig. 5: Cantilever Boundary Condition 

The piezo patch is connected to a function generator as shown 

in figure. 

 
Fig. 6: Experimental Setup 

 FFT probe is placed at the location of piezo patch at a 

distance of about 2mm. 

 First a voltage of about 30V is applied to the first piezo 

patch, and the vibrations are measured with the FFT. 

Then after that, keeping the voltage supplied to the first 

piezo patch, same amount of voltage is applied to the 

piezo patch on the reverse side of plate and the vibrations 

are measured. 

 Required voltage is applied to first piezoelectric patch, 

this produce vibration/actuation in the plate. The 

generated vibration is measured for this given voltage. 

 In the second step the first piezoelectric patch on 

opposite side of plate is actuated without stopping the 

first piezoelectric patch. Hence as the vibrations from 

this patch are in reverse direction the damping of 

vibrations produced by first piezoelectric patch takes 

place. 

 Similar process is carried out for all of the six piezo 

patches from the same plate. 

 Similar process is being carried out for all the plates. 

V. RESULT 

A. Best Damping: 

1) Aluminum Plate: 

Damped condition of Piezoelectric patches at position 4-4 

and 5-5 for Aluminum plate. For position 4-4 and 5-5. 
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Undamped Undamped Undamped Damped Damped Damped 

Displacement Velocity Acceleration Displacement Velocity Acceleration 

0.000719 0.026187 -0.9741 0.000664 0.0242 -0.90017 

 

2) Mild Steel Plate: 

Damped condition of piezoelectric patches at position 5-4 for 

Mild Steel plate, For position 5-4. 

Undamped Undamped Undamped Damped Damped Damped 

Displacement Velocity Acceleration Displacement Velocity Acceleration 

0.000687 0.025006 -0.93014 0.000621704 0.022642038 -0.84222126 

3) Carbon Fiber Plate: 

Damped condition of piezoelectric patches at position 1-1 for 

Glass Fiber plate, for position 1-1. 

Undamped Undamped Undamped Damped Damped Damped 

Displacement Velocity Acceleration Displacement Velocity Acceleration 

0.00071 0.025865 -0.96211 0.000631 0.022991 -0.85521 

4) Glass Fiber Plate: 

Damped condition of piezoelectric patches at position 2-2 for 

Glass Fiber plate, for position 2-2. 

Undamped Undamped Undamped Damped Damped Damped 

Displacement Velocity Acceleration Displacement Velocity Acceleration 

0.00069029 0.025139915 -0.93513535 0.000613 0.02232 -0.83023 

While testing on FFT analyzer of two conventional 

as well as smart composite plates, the result given in the terms 

of Displacement, Velocity and Acceleration. When 

comparing of this results to each other, got the best material 

for automotive as well as industrial applications i.e. Carbon 

Fiber and for light weight application glass fiber is second 

option. 

VI. CONCLUSION 

The damping effect has been produced in the plate structure 

with the Help of piezoelectric transducer patch. When a 

voltage is applied to the PZT patch. It is actuated and starts 

vibrating. The piezoelectric effect from the reverse side is 

used to suppress the vibrations of a plate stiffened with 

piezoelectric actuators. In this project damping of vibrations 

by piezoelectric patch is identified on four plates made up of 

different materials. The vibration are measured with the help 

of FFT. Hence from this project it is proved that PZT patches 

can be used for active damping of vibrations. Piezoelectric 

material can be a better choice for damping of automotive and 

aerospace structures in service. It can be concluded that the 

composite materials are better option for the service than the 

conventional materials, carbon fiber material is a very good 

alternative for the automotive surfaces, it is high in strength 

comparatively. For lighter applications the Glass Fiber is also 

good option, 
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