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Abstract - This paper introduces the free vibration investigation of composite laminated plate with various cut-out, utilizing 

finite component technique (FEM), in light of first request shear distortion hypothesis (FSDT). Various models concerning 
distinctive perspective proportions, diverse thickness proportions, diverse estimations of material properties, diverse size of 
patterns, distinctive number of layers and diverse limit conditions, for a cross-utilize composite cover with a skew opening 
are now given by numerous researchers. Assembly think about has been completed by contrasting the outcomes got with the 
numerical after effects of past work accessible in the writing. Frequencies decay with increasing the degree of plate and 
thickness extent of plate. Frequencies increment with expanding the cut-out size, the quantity of overlays of the plate and the 
modulus proportion of the plate. 
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I. INTRODUCTION 

 

Composite materials are shaped by joining at least 

two materials together to frame a general structure 

that is better in physical or concoction properties than 

the total of the individual parts. Composite materials 

are commonly utilized for structure, spans and many 

building fields, for example, aviation, avionics, 
concoction, and atomic designing. Numerous 

examinations have been given with the expectation of 

complimentary vibration investigation of overlaid 

composite plates with patterns. Various papers have 

been produced with the expectation of complimentary 

vibration investigation of overlaid composite plates 

[1-5]. Aksu and Ali [6] depicted a strategy for the 

expectation of dynamic qualities of rectangular plates 

with patterns. Lee and Lim [7] examined the free 

vibration of isotropic and orthotropic square plates 

with square patterns exposed to in-plane powers. 
Pandit et al. [8] considered the free vibration 

examination of covered composite rectangular plate 

utilizing FEM. References on the free vibration issue 

of composite plates with patterns are moderately rare 

and for the most part hypothetical in nature. Both 

roundabout and rectangular patterns in composite 

plates have been dealt with hypothetically by a few 

laborers: Kumai [9] Rajamani [10-11] and, "Ali and 

Atwal[12]," Ganesan and Nagaraja[13],"Lee et 

al[14]. and Mundkur et al[15]. Brethee[16] 

considered the impacts of different plate parameters 

on free vibration examination of symmetric and 
against symmetric covered composite plates with a 

cut-out at the inside. 

 

II. METHODOLOGY 

 

A glass epoxy laminated plate is taken to validate the 

experimental results which was calculated 

byDhanduvari[17]with the ANSYSwhich are having 

material properties as follows:- 

E(xy)=46.2GPA, E(yz)=E(zx)=14.7GPA  , 

G(xy)=G(yz)=5.35GPA, G(zx)=5.22GPA, 

vxy=vyz=0.31, vzx=0.41 

And Geometric Properties are:- 

H=150mm, L=110mm and T=2.1mm 
 

 
Figure 1: Laminated Composite Plate 

Natural Frequency of Laminated Composite Plate 

(0/90/0/90/0/90/0) 

 

Boundary 

Conditions 

Mode 

Number 

Experimental 

Frequency 

ANSYS 

Frequency 

 
1 80 67.36 

Cantilever 2 134 128.53 

 
3 383 379.68 

 
1 482 474.38 

Both ends 

fixed 
2 539 535.16 

 
3 708 704.85 

 
1 189 181.45 

Simply 

supported 
2 349 331.17 

 
3 418 410.51 

Table 1 
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Figure 2: Laminated Composite Plate having Triangular Cut-

out 

Natural frequency of laminated composite plate having 

Triangular Cut-out(0/90/0/90/0/90/0) 

 

Table Number-2 

Mode 

Number 
Cantilever 

Both 

ends 

fixed 

Simply 

supported 

1 59.505 455.61 172.58 

2 119.36 516.44 268.49 

3 330.45 665.47 387.68 

 

 
Comparison of Natural Frequency of Cross-ply 

Laminated Composite Plate having Triangular 

Cut-out 
 

 
Figure3: Laminated Composite Plate having Rectangle Cut-out 

Natural frequency of laminated composite plate having 

Rectangle cut-out(0/90/0/90/0/90/0) 

 

 

 
Figure4: Laminated Composite Plate having Rectangle Cut-out 

Natural Frequency of Laminated Composite Plate having 

Circular Cut-out(0/90/0/90/0/90/0) 

 
Comparison of Natural Frequency of Laminated 

Composite Plate having Rectangle Cut-out 

 
Comparison of Natural Frequency of Laminated 

Composite Plate having Circular Cut- out 

 

III. RESULTS 

 

The particular study was done on a laminated 

composite plate with different kinds cut out, 

presentation and with a different point of confinement 

condition clipped, the two closures fixed and simply 

supported. Also, thusly, their assets are been 

discussed and according to it; a couple of results are 

created. The ordinary recurrence of the diverse 
laminated composite plate with the different positions 

cut out, assorted presentation, and particular point of 

confinement conditions have shown up. It shows up 

with the introduction of the distinctive patterns, the 

typical recurrence of the composite plate in like 

manner diminishes stunningly at each mode. 
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Comparison of Natural Frequency of Cantilever 

Laminated Composite Plate for different cut-outs 

 
Comparison of Natural Frequency of both ends 

fixed Laminated Composite Plate for different 

Cut-outs 

 
Comparison of Natural Frequency of Simply 

Supported Laminated Composite Plate for 

different Cut-outs 

 

IV. CONCLUSION 

 

In this study, point by point parametric investigations 

has been done to cover the impacts of the cut out, cut-

out type, cut out position, and orientation angle on the 

regular frequencies of the laminated composite plates. 

The ANSYS results were contrasted and exploratory 

outcomes. ANSYS results are in close concurrence 

with exploratory outcomes. The fundamental ends 

that can be drawn from this examination are: 

 Characteristic frequencies of the laminated 

composite plate are influenced by the stacking 
sequence, and it permits to accomplish the 

ideal common frequencies without changing its 

geometry or without changing its weight. 

 A rectangular plate without cut out has more 

prominent regular frequencies than plates with 

the triangular and round patterns. 

 Natural frequency for rectangular cut out is 

higher than triangular and circular cut-out. 
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