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Abstract: The process of choosing the best composite material for a given application is based on the 

application's needs and desired characteristics. To guarantee optimum performance and functionality, factors 

including hardness, weight, toughness, cost, and adaptability with the target environment must be taken into 

care. Choosing the best “composite material” for a given application requires thorough consideration and 

evaluation of available options. Mechanical features, ambient circumstances, cost, manufacturing viability, 

and desired performance attributes are all taken into account during this procedure. Engineers can identify a 

composite material that satisfies particular specifications and achieves the ideal mix of attributes and 

performance by examining these aspects. Arguably, the most demanding phases in the planning and creation 

of any structural part is selecting the right kind of materials. The factors of the composites such as "Interlinear 

shear strength, tensile strength, flexural strength, impact strength, and Micro-hardness", are taken into 

consideration all over the process of choosing them. A decision-making methodology called "MOORA" 

evaluates and prioritizes options considering a number of factors. It creates an overall performance index, 

turns the criteria into ratios, and establishes the weights for each criterion. "MOORA", which is utilized 

extensively in business, engineering, and research on the environment, offers a methodical way to choose the 

optimal option by taking into consideration of relative relevance as well as performance levels. Alternate 

Parameters are “PSF1, PSF2, PSF3, PSF4, VSF1, VSF2, VSF3, and VSF4”. Evaluation Parameters used are 

Micro-Hardness, Tensile strength, Flexural Strength, Interlaminar shear strength, and Impact strength. For the 

composite material selection, “VSF3” is in the 1st rank, “PSF3” in the 2nd rank, “VSF4” in the 3rd Rank, 

“VSF2” in the 4rth rank, “PSF2” in the 5fth rank, “PSF4” in the 6th rank, “VSF1” in the 7th rank, and “PSF1” 

in the 8th rank. the 3rd Rank, “VSF2” in the 4rth rank, “PSF2” in the 5fth rank, “PSF4” in the 6th rank, 

“VSF1” in the 7th rank, and “PSF1” in the 8th rank. 

 

Index Terms – MOORA (Multi-Objective Optimization by Ratio Analysis), Composite material, 

“VSF3”, “Impact strength”, “tensile strength”. 

I. INTRODUCTION 

The process was developed with AHP and weighted with objective wear resistance keeping wear and 

structural applications in mind. This strategy can be used in other decision-making situations with different 

possibilities and criteria [1]. The selection of a suitable composite material to construct a specific structure 

according to the working conditions and practical requirements associated with the combination leaf springs 

is necessary for the seamless installation of more than one leaf spring. Springs are well known for holding 

and gathering energy to store it before releasing it [2]. Due to the substantial amount of energy used in creating 

metal components, which has an environmental impact, it is characteristic in the layout of automobile 

components to replace metals with fiber from nature as the basis material. As a consequence, in this study, 

natural fibers were chosen for the combination bio composite that was used in designing a vehicle anti-roll 

bar took a vehicle anti-roll bar in order to discover the appropriate natural fiber which could satisfy both 

customer and the environment's requirements [3]. 
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Additionally, because composite materials can be mixed with multiple kinds of fibers and matrix structures, 

choosing acceptable combination materials and designs for structures might be difficult for untrained 

structural builders [4]. It requires extensive experimental labor. To achieve the required surface quality, 

ascertain the ideal shear conditions for glass-fiber-reinforced polymer composites (GFRP) materials. In this 

investigation, a number of instruments. The following variables were used to collect data: depth, feed rate, & 

flute cutting, and chopping rate. The connection between the functions of the end grinding cutting parameters 

and the resultant surface roughness has been examined [5]. In the presented work, a Fuzzy AHP and M 

TOPSIS-based technique were utilized to select composite components for mechanical and along with 

structural applications based on various material specific characteristics. In helping the selection of alternate 

composites based on the requirements, numerous mechanical characteristics such as flexural & impact 

resilience, the degree of hardness density, tension strength, and wear resistance have been selected [6]. The 

AHP-TOPSIS technique serves as an effective tool to fix MCDM problems, and it has been used responsibly 

in a variety of applications. However, the mechanical and wear specifications for polymer composite materials 

selected using that approach are seldom documented. So, Ian's attempts are over. Using the AHP-TOPSIS 

technique, select the best choice from the collection of composite elements undergoing consideration [7]. The 

objective of this study was to find the optimum geometry bumper beam concept to meet the safety standards 

of the given Product Specifications (PDS). Different bumper beam designs with similar front curves, thickness 

and overall size were studied to determine the mechanical properties of the developed hybrid composite 

material. Good concept selection was found to be essential to sustainability, while materials were a sustainable 

factor. Also, structural optimization has revealed the potential of bio-based composite materials for use in 

vehicle structural components [8]. The adoption of structural components with walls that are thin. Many 

studies have been conducted on the crashworthiness of combined material structures in an extensive variety 

of applications in the automotive sectors, particularly the employment of such elements as energy-absorbing 

devices. Many parameters affecting the absorption of energy efficiency of thin-walled shells having simple 

cross-sectional forms were investigated in laboratories utilizing various testing methods, including axial 

loading, bending, and combination loading [9]. The choice of cryostat materials is frequently determined by 

the thermal conductivity and thermal expansion factors, both of which are significantly influenced 

by fiber advantages. More than half of the loadings were in-plane, allowing for the use in conventional 

composite material research studies. For such objectives, conventional fabrication treatments are viable [10]. 

For optimal auto-consolidation at cost-effective rates, compound materials creation and selection are essential. 

The material being processed must have a wide processing window and have good mechanical properties 

under good mechanical properties under the appropriate functioning conditions in the environment [11]. There 

isn't a standard method for choosing AE signals as of now. Therefore, it is impossible to compare the results 

or transfer them to other composite systems. A novel waveform-based technique for choosing AE Events that 

result in damage is suggested in the present paper. Precise localization and rating based on the signal's strength 

are steps in the process [12]. One of the most often used commercial PMMCs, aluminum composite matrix 

composites (AMCs) strengthened with particles comprise an important amount very hard ceramic particles 

within the ductile Al-matrix. AMCs with particles of ceramic are almost isotropic and relatively simple to 

produce when compared to fiber-reinforced composites. Al-SiC composites have gained the most traction in 

the last ten years thanks to their customized qualities, strong forming characteristics, low cost-effectiveness, 

and high-quantity manufacturing processes. They also hold the most promise for future growth [13].Among 

the promising methods of producing extremely hot self-lubricating composites is to use a combination of 

inorganic solid lubricants. This study was intended to examine the idea of a synergetic lubricating action 

involving graphite and MoS2. By using powder metallurgy to develop a nickel-based self-lubricating 

composite, molybdenum disulfide along with graphite have been included as lubricants to the composite to 

further improve its tribological capabilities [14]. A recommended multi-objective hierarchical genetic 

algorithm (MOHGA) for composite structure multi-objective optimization is based on global and local 

dominance thoughts and has age structure. As an outcome, individuals who belong to the same subspecies 

share the same material preferences and hybrid composite structure topology. Two distinct levels have been 

employed to distribute the materials in hybrid composite structures: the laminate level and the structural 

topology level [15]. 
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II.  MATERIALS AND METHODS 

        While In every one of these situations, the MOORA method's findings almost affirm the conclusions 

reached by earlier researchers, demonstrating the method's applicability, potential, and flexibility to tackle a 

range of challenging problems with decision-making in the contemporary industrial surroundings [16].The 

management or decision-makers can efficiently and promptly make accurate decisions regarding the design 

of the product, substance, manufacturing system, facility setting, capacity layout, material, and supplier by 

employing the MOORA method [17].A multi-objective optimum strategy like the MOORA approach, first 

put forward by Brauer (2004), can be successfully used to resolve a variety of challenging issues related to 

making decisions. The MOORA approach limits itself to simple ratio analysis, which requires very little 

labor from people and very little mathematical imagination [18]. The financial ratios (discrete information) 

are gathered using the MOORA approach, and the multiple goals credit lending problem is subsequently 

resolved using GP by taking into account every pertinent information (continuous data), goals, and limitations. 

Merely discrete-type ratios of finance are employed in the suggested credit assessment model in this article, 

and the MOORA method—one among several MADM methodologies—is employed as the rating 

methodology [19]. The equipment was employed to assess as well as select the most effective material for the 

main component of the AHM while taking into account a number of decision-making criteria. The 

applicability of the presented technique was illustrated using a case examination of the shaft. The blueprint 

for the AHM components is then implemented, machine-fabricated, and tested in order to assess the 

effectiveness of the performance [20]. This study examined the temperature at the chip-tool proximity, the 

primary cutting force, and the rate of tool wear during varying machining circumstances during turning 

procedures [21]. The AHP technique, TOPSIS, and Accessing MOORA are used to calculate the values for 

every criterion while sorting objects. Target-based characteristics like toughness and density. Mechanical 

qualities such as tensile strength, hardness, wearing percentage, and coefficients of friction. The criteria-

selection method takes generated composites under effect [22]. The wire cut machining with electrical 

discharge process applies the “multi-objective optimization” on the foundation of proportion estimation 

(“MOORA”) approach to identify the most advantageous value for the parameters used for output [23]. The 

metallurgical grade Vickers-Hardness Test was employed to evaluate the weldment's hardness. The focus of 

this investigation is to examine how oxide fluxes affect welding parameters and weld shape. Parameter 

optimization utilizing the AHP-MOORA and ASRS methodologies [24]. When using the Fuzzy “MOORA 

method”, a mixed weight calculation strategy is used. The aim of this study is to identify the best hotel (hotel 

number one was identified in this article), evaluate the standard of hotel amenities in Turkey, and demonstrate 

the applicability to apply the fuzzy MOORA conduct to the service sector [25]. 

Evaluation Parameters 

1.Micro- Hardness: A material's exterior resistance to being dented or punctured by an insignificant indenter 

is referred to as its micro hardness. It may be examined using a microscope while offering important details 

regarding the material's durability, power, and ability to endure localized distortion. 

2.Tensile Strength: The maximum stress that a material can endure before breaking under tension has been 

referred to as tensile strength. A material's capacity to cope with tensile or stretching pressures without 

breaking is assessed by that characteristic. 

3.Flexural strength: The capacity of a material to withstand stretching or flex without breaking is recognized as 

its flexural strength. It denotes the highest stress a material can bear before cracking whenever bending forces 

are put on it. 

4. ILSS interlaminar shear strength: The acronym "ILSS" (Interlaminar Shear Strength) describes a material's 

capacity to withstand forces of shearing across its separate layers or laminates. It demonstrates the greatest 

strain that materials can withstand before commencing to separate or slide away from each other while shear 

forces have been introduced. 

5. Impact strength: Impact strength is an expression used to describe what a substance can do to absorb energy 

following an immediate impact or shock. It determines how susceptible a substance is to breaking or failure 

when exposed to high-velocity objects. 

Alternate Parameters 

They are: “PSF1, PSF2, PSF3, PSF4, VSF1, VSF2, VSF3 and VSF4”. 

Where PSF is a polyester fabric mat is made by weaving or knitting polyester fibers together, resulting in a 

durable and flexible textile. It exhibits excellent strength, resistance to elongation and versatility, making it 

well suited for applications ranging from apparel and upholstery to industrial purposes and VSF is a fabric 

mat made of viscose fibers derived from cellulose, recognized for its silky texture and beautiful drapery 

properties. Widely used in apparel and home textiles, these mats offer a lightweight feel, excellent color 

absorption and retention properties. 
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III. RESULT AND DISCUSSION 

  
 

 

 
 

FIGURE 1. Composite Material Selection. 

Figure 1 illustrates the Composite Material Selection for the various composites and the evaluation parameters 

such as “impact strength” , “flexural strength” and other parameters are highlighted in the figure. 
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TABLE 5. Assessment Value 

Composite

s Assessment value 

PSF1 0.175654 

PSF2 0.208324 

PSF3 0.229721 

PSF4 0.207189 

VSF1 0.200552 

VSF2 0.210724 

VSF3 0.237575 

VSF4 0.220135 

 

Table 5 shows the Assessment Value for the Selection of Composite materials.  

 

 
 

 

 

TABLE 6. Rank 

Compos

ites Rank 

PSF1 8 

PSF2 5 

PSF3 2 

PSF4 6 

VSF1 7 

VSF2 4 

VSF3 1 

VSF4 3 

 

Table 6 shows the Rank of the Eight types of Composites listed above and “VSF3 is in the first rank”. 
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FIGURE 5. Rank for the Composite Material Selection. 

 

Figure 5 illustrates the Rank of the composites for the five evaluation parameters. “VSF3 is the best composite 

so far when subjected to five different tests”.method. 

 

IV. CONCLUSION 
 

     The process of choosing the best composite material for a given application is based on the application's 

needs and desired characteristics. Choosing the best “composite material” for a given application requires 

thorough consideration and evaluation of available options. The process was developed with AHP and 

weighted with objective wear resistance keeping wear and structural applications in mind. This strategy can 

be used in other decision-making situations with different possibilities and criteria. In every one of these 

situations, the MOORA method's findings almost affirm the conclusions reached by earlier researchers, 

demonstrating the method's applicability, potential, and flexibility to tackle a range of challenging problems 

with decision-making in the contemporary industrial surroundings. 
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