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Abstract:In this article, important laminated composite plate terminology is discussed. In the aerospace, 

defence, and industrial sectors, laminated composite plate systems find a wide range of uses. In composites, 

the part of the transverse shear is essential since the material is weak in shear owing to its low shear modulus, 

which is equal to the extension's unbending character. A comprehensive explanation of their auxiliary 

activities, such as deflections and stress, is needed after that. The impact of folding, buckling, thermal, and 

hygrothermal on composite plates is examined in this Literature Review, and several hypotheses for 

composite plate analysis are proposed, such as Classical Plate Theory, First Order Shear Deformation 

Theory, and Higher Order Shear Deformation Theory. 
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I. INTRODUCTION 

Fiber-reinforced polymer (FRP) composites are widely utilised these days, with FRP composites being the 

most often used in important applications, such as aerospace and military applications. These composites, 

which are made from a range of materials and production methods, are still under investigation, but they have 

already shown substantial mechanical properties in a number of different applications. FRP composites are 

made up of a polymer matrix that has been reinforced with fibres. [1] Fiber reinforced plastics (FRPs) are 

often utilised in the aerospace, marine, industrial, and construction sectors. Aside from its high strength-to-

weight ratio, high stiffness-to-weight ratio, corrosion resistance, and low weight, fibreglass reinforced plastic 

composites (FRP) are also appealing in civil engineering applications [2]. However, it is essential to keep in 

mind that these products are often costly, making rigorous testing necessary. It is also crucial to keep in mind 

that variables such as fibre design and composite manufacturing methods have a significant effect on the 

properties of FRP composites. FRP composites are made up mostly of carbon, glass, aramide, and basalt 

fibres, with small quantities of boron and silicon carbide also being used on a fairly regular basis. The great 

load bearing capacity of long fibres allows them to be used as reinforcing steps in composites, giving them 

characteristics that are comparable to those seen in structural applications. Composites are two product 

combinations, one of which is referred to as a refurbishment process and is found in the form of fibre sheets 

or pellets, and the other of which is found in the matrix phase. Composites may be divided into two 

categories: refinishing processes and matrix phases. Whenever the fibers/particles are present in a composite 

that improves the mechanical characteristics of the fibers/particles, such as strength, stiffness, and so on, the 

primary functions of the matrix are to transfer tension between the reinforcing fibres and to protect against 

mechanical and environmental damage. A synergistic synthesis is a mixture of two or more microscopic 

components that are identifiable by their physical structure and chemical content and that are intra-soluble in 

water or other organic solvents. This is accomplished by using the greatest characteristics of all materials 

while avoiding any content limitations. 

Composite materials have gradually taken the role of plastic components in both lightweight and high-

strength systems. The great strength and tensile strength of composites at high temperatures, as well as their 

high breaking strength and strength, make them ideal for use in these applications. In a low-density system, 

the reinforcing elements are often solid, while the frame is either ductile or stiff, depending on the 

application. Given proper planning and manufacturing, the structure's strength is combined with the 

framework's strength, yielding a unique mix of advantageous qualities that cannot be accomplished with any 

one conventional material alone. The fibre content and/or improvements in resin quantity, output, and form 

are the most important factors influencing the strength of the composite. 
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II. POLYMER COMPOSITE MATRIX 

The most frequently utilised polymers are matrix tissues. This is due to two factors. Polymers' mechanical 

properties are usually insufficient for many structural applications, especially when contrasted to metals' 

and ceramics' low strength and stiffness. Other polymer materials may be strengthened to address these 

issues. Second, composites with a polymer matrix may not need to be subjected to high pressures or 

temperatures. Composites are also the best choice for equipment with a silicone matrix. As a result, the 

development and growth of polymer composite materials for structural purposes has risen. Composites 

have better aggregate characteristics than polymers, therefore polymer mixes are utilised. Elastic modules 

are larger than sterile polymers and less brittle than ceramics. By means of a reinforcing material, polymer 

composites are typically divided into two categories. (Figure 1.1).   

 
Figure 1: Composite classification depending on the form of reinforcement 

 

III. ANALYSIS OF COMPOSITE PLATE BY FINITE ELEMENT ANALYSIS (FEA) 

The Finite Element Technique, which is used to simplify a differential or integral condition, is an example of 

a numerical approach. It's been connected to a range of physical issues, even those in which the relevant 

differential conditions are easily accessible. The anticipation of piecewise consistent capacity for the 

arrangement, as well as the acquisition of the capabilities' characteristics in a way that lowers arrangement 

error, are essential to the method. A wide range of physical occurrences in building and research may be 

expressed in terms of partially differential situations. Because these situations are so complicated, it's 

practically impossible to reduce them using traditional logical approaches for self-assertive forms. The finite 

element method (FEM) is a computational methodology for approximating partial differential equation 

solutions (PDE). The FEM employs a capacity/premises-based method to deal with the PDE. Fundamental 

equations (FE) are frequently utilized to solve static and dynamic issues in a variety of fields, including solid 

and liquid mechanics, electromagnetics, biomechanics, and so on. The Finite Element Technique (FEM) is a 

discrete component approach that uses discrete components to provide an estimated arrangement of the 

governing differential condition. The discrete component conditions are used to create the final condition of 

the FEM framework. The ability to isolate the framework condition into constrained components and apply 

component conditions in such a manner that the combined components resemble the original system is a key 

premise of FEM. 
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Figure 2: Model of composite plate 

 

III. Literature Study 

A thorough review of the available literature was performed to determine the current level of knowledge in 

the open literature that may help achieve the current objectives. 

Karvanis et. al. (2020)A hand-coated compression moulding method was used to create basalt fiber-

reinforced polymer (BFRP) composites with an epoxy matrix, 20 layers, and a volume percentage of fibres 

Vf = 53.66 percent in this study. The weave of basalt fibres is twill 2/2. Thermomechanical analysis (TMA) 

participated in creep recovery and stress-relaxation studies, whereas dynamic mechanical analysis (DMA) 

examined their viscoelastic effects at high temperatures and at different frequencies. In addition, the peak of 

the tan curves was used to determine the glass transfer temperature (Tg) of the BFRP composites, and 

thermogravimetric analysis was used to examine the breakdown of BFRP composites and basalt fibres in the 

air or nitrogen environment (TGA). Tensile and three-point bending tests were used to investigate the 

mechanical behaviour of the BFRP composites. The findings indicate that when the frequency is raised, the 

BFRP composites achieve a slightly higher Tg, despite the fact that the storage modulus curve results in a 

less steep drop in the intermediate transition region under the same circumstances. 

Javaid Butt et. al. (2019)A 3D finite element model has been developed to numerically determine the time 

required to heat metal foils enough for the paste to form a firm bond. Experiments verified the computational 

models performed in ANSYS 19.1, and rectangular layered composite products were generated for flexural 

testing. By subtractive technique, flexural test results for Al and Al/Cu composites are compared to strong 

samples of Al 1050 and 99.9% pure copper. The results show that the Al composite layer outperforms the Al 

1050 solid sample by 5.2 percent, while the Al/Cu sample outperforms it by 11.5 percent in bending load 

resistance. Higher bend load indicates the presence of a firm intermetallic bond established between the metal 

foils by the brazing paste. Corrosion tests on composite samples were also carried out to evaluate the effect 

of corrosion on flexiural resistance. The experiments revealed that the CMFM composites were not damaged 

by galvanic corrosion after 7 days of testing and that the flexural loads were consistent with the composites 

that were not submerged in the distilled water and NaCl solution. 

Nguyen Thai Chung et. al. (2019)The results of a finite element analysis and experimental study on the 

dynamic behaviour of a stiffened composite plate with piezoelectric airflow patches were presented. In the 

dynamic study of plates using the finite element system, the first-order shear deformation plate principle and 

the nine-node iso-parametric piezoelectric laminated plate finite element with five elastic degrees of freedom 

at each node and one electrical degree of freedom per element per piezoelectric sheet were used. An 

experimental method was utilised to investigate the complicated behaviour of airflow filled plates utilising 

modern equipment. In this study, the results of the theoretical method were compared to the results of actual 

investigations. 

Bhangale Bhushan Suresh et. al. (2018)The measurement of heat flux, temperature distribution, heat flow 

rate, and thermal conductivity may all be aided by analysing the thermal behaviour of composite materials. 

These composite materials may be utilised for a variety of applications, including thermal ventilation, 

insulators, and metallic multiwall thermal security systems, among others. The thermal activity of four 
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composites will be investigated in this study. Heat flux, temperature distribution, heat flow intensity, and 

thermal conductivity are all measured using the ANSYS finite element software system. Heat flux, 

temperature distribution, heat flow rate, and thermal conductivity of composite materials are all tested 

experimentally. The experimental findings are compared to the ANSYS finite element results, and validation 

is carried out. 

Emad Qasim Hussein et. al. (2018)The experiment was conducted out by applying a standardised 

temperature and tensile stress to the composite plate inside the furnace, as well as using the dial gauge to 

determine the plate's deformation. The fractional fibre volume and the stress-stress orientation of plates 

subjected to the same mechanical and temperature gradient were studied as parameters. The greatest real total 

longitudinal strain was found at 50 N voltage load and 60o fibre angle, whereas the lowest absolute values 

were found at 15 N voltage load and 0o fibre angle, according to the results. However, the greatest real 

transverse overall strain was found at a voltage load of 15N and a fibre angle of 0o, whereas the lowest 

absolute values were found at a voltage load of 50 N and a fibre angle of 60o. In addition, when the fabric's 

thickness percentage increases, the total tension reduces in both the longitudinal and transverse directions. 

The greatest difference between the experimental results and the numerical analysis of the total strain, as well 

as the agreement between the two methods employed, was 20%. 

Sudhanshu S patro et. al. (2018)In a thermal environment, a free vibration investigation of a stiffened 

laminated composite plate was conducted. Ansys parametric architecture language (APDL) code focusing on 

first-order shear deformation theory (FSDT) mid-plane kinematics is used to describe flat panel geometry. 

First, the present model's validity and convergence are specified. Furthermore, a number of empirical reasons 

have been conducted and thoroughly investigated to demonstrate the impact of temperature shift, modular 

ratio, and flat panel coefficient. Natural frequency values are observed as a function of temperature. 

R J Fernandes et. al. (2018)Using the finite element software ANSYS, a parametric analysis of laminated 

composite plates was conducted. The results are verified using an empirical solution derived from ordinary 

journal papers. The goal of the study is to determine the essential load of a cross-ply laminated composite 

plate that has been exposed to uniaxial and biaxial compressive stress. For the factors mentioned above, the 

change in the combination of the assistance condition on the plate's edges will have an impact. The effect of 

fibre angle orientation on mesh size for cross-ply and angle-ply with symmetrical and anti-symmetrical 

stacking series may be determined by performing a convergence test on the plate and changing the mesh size 

from thicker to thinner until the converging mesh size is achieved. The difference in critical buckling loads 

for biaxial compressive loading should be determined by increasing the number of laminates while 

maintaining a constant length to thickness ratio, aspect ratio, orthotropic ratio, and boundary condition. 

Arnab Choudhury et. al. (2017)The research's main goal is to see how mechanical and thermomechanical 

loading affect the stress ratio and stress distribution of the composite layer. The plate is made up of layers of 

glass-epoxy composite, and the layers are thought to be antisymmetric around the laminate's neutral axis. The 

plate is subjected to simultaneous mechanical loading in the x-direction of the tensile force and the moment. 

Due to temperature changes and mechanical loads, thermo-mechanical stress is determined for different ply 

orientations and thickness ratios. The effect of laminate thickness and quantity on stress ratio and stress 

dispersion is investigated. This paper's results were achieved using MATLAB programming and finite 

element applications. ANSYS 14 is a computer simulation programme. The results of the two methods are 

compared and contrasted. High-altitude aircraft, naval applications, medical equipment, and other 

applications frequently use this kind of loading. 

Pranoti Hunungare al. (2017) The hydrothermal stress study of cross-ply laminates subjected to a linear or 

gradient thermal profile across the thickness of the laminate is investigated and tested using numerical 

analysis, which includes shear deformation as well as transverse natural thermal stresses. In terms of 

displacement and stress, the results of numerical study using the finite element programme ABAQUS [1] are 

compared to those of analytical solutions reported in most prior studies [2, 3]. For multi-layer angle ply 

composite plates with symmetrical and anti-symmetric laminate stacks, hydrothermal response owing to 

temperature variation and moisture concentrations has been studied. Numerous numerical and analytical 

methods/theories give reasonable predictions for the output of the Laminated Composite Plate (LCP) in the 

numerical analysis. 

K. Swaminathan et. al. (2016)This article gives a comprehensive review of the technologies, 

implementations, various statistical content idealizations, temperature profiles, simulation methods, and 
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solutions approach used in the thermal analysis of FGM plates. The various analytical and computational 

techniques for stress, vibration, and buckling studies of FGM plates under one-dimensional or three-

dimensional temperature variation with constant/linear/non-linear temperature profiles around the thickness 

have been described. Efforts have been made to focus the discussion on the many studies that have been 

conducted for the thermal examination of FGM plates up until recently. Finally, some important results and 

suggestions for future research in this area are discussed. All scientists, researchers, and engineers interested 

in the creation and design of FGM plates are encouraged to read this study article. 

Kandi. Ashok et. al. (2014)This study looked at the thermal buckling of smart laminated composite plates 

subjected to a uniform temperature distribution. As smart materials, form memory alloy (SMA) fibres with 

temperature-dependent material characteristics are utilised. Method of Finite Element Analysis (FEA) The 

effect of the thickness ratio and the location of the fibre on the critical winding temperature was investigated 

using ANSYS 14.5. The displacement at each step is determined for different thicknesses and laminate 

orientations, and the results are compared to composite laminates and SMA fibre laminates. The temperature 

of the thermal buckling has increased with the addition of SMA fibres to the composite laminate, allowing 

SMA composites to withstand greater temperatures and be utilised in situations where materials are exposed 

to severe temperatures. 

T.Dharma Raju et. al. (2011)Based on a higher-order zig-zag displacement model and zero transverse shear 

stresses on the top and bottom sides of the laminated plates, an analytical method is developed to evaluate the 

thermal properties of laminated composite plates under thermal loading. The slope discontinuities of the 

laminated composite plate interfaces are increased as a result of this role. The Hamilton Principle or a 

sophisticated version of the Virtual Job Theory are used to determine the related functions. For anti-

symmetric cross-ply and angle-ply laminates with a specific kind of simply sponsored boundary conditions, 

solutions are obtained using Navier and numerical techniques. SS-1 and SS-2 are two different types of 

security systems. There are numerical results for anti-symmetric cross-ply and angle-ply laminated plates. 

IV. Conclusion 

The examination of composite surfaces suggests that the higher-request shear disfigurement hypothesis is 

more possible for bending, clamping study, and the effect of warm and hydrothermal research in comparison 

to other methods for the investigation of composite shafts. The proportion of the width, the percentage of the 

angle, and the fundamental proportion may have more precise performance by applying the limited part 

model of the plate on the different sides. This is supplemented with a review of thermal testing techniques for 

composite materials that focuses on issue areas where the traditional finite element analysis (FEA) approach 

has limitations. This paper also investigates novel plate analysis techniques such as regional modelling, 

hierarchical modelling, hybrid FE, and neural network modelling. 
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