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Abstract:
In This Research Article Epoxy based composites reinforced with Glass Fiber with weighted proportion modified Fillers like
Titanium oxide and silicon carbide are fabricated by manual hand layup process and mechanical properties like Tensile Strength,
Flexural Strength, Hardness and impact strength are determined. Selection of a composite with respect to above mechanical
characterization parameters is a difficult task; some selection procedure techniques are required to overcome from this confusion state.
TOPSIS is one of the selection procedure technique adopted for this problem. This technique provides a base for decision-making
processes where there are limited numbers of choices but each has large number of attributes. In this paper some composites are
considered with different compositions and various mechanical properties. Selection of the best composite is done using TOPSIS
technique
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1.

INTRODUCTION

The TOPSIS (technique for order performance by similarity to
ideal solution) was first developed by Hwang & Yoon (1981). It
is one of the best grading methods of multi criteria decision
making (MCDM) that is taken place in compromising subgroup
of compensating models of decision making [1]. TOPSIS is a
multiple criteria method to identify solutions from a finite set of
alternatives based upon simultaneous minimization of distance
from an ideal point and maximization of distance from a nadir
point [2]. TOPSIS has also been used to compare company
performances [3] and financial ratio performance within a
specific industry [4]. A great deal of work has already been done
on the use of TOPSIS for selection of the best alternatives in
many fields. However, the use of TOPSIS for selection of the
material is hardly been reported.
2.

LITERATURE REVIEW

TOPSIS is a multiple criteria method to identify solutions from a
finite set of alternatives based upon simultaneous minimization
of distance from an ideal point and maximization of distance
from a nadir point. TOPSIS has been applied to a number of
applications many researchers. Singh et al. [5] studied the
selection of material for bicycle chain in Indian scenario using
MADM Approach. They concluded that both MADM and
TOPSIS methods User friendly for the ranking of the
parameters. Huang et al. [6] studied the multi-criteria decision
making and uncertainty analysis for materials selection in
environmentally conscious design. It was reported that TOPSIS
method demonstrates a reasonable performance in obtaining a
solution; and entropy method presents designers’ or decision
makers' preference on cost or environmental impact and
effectively demonstrates the uncertainties of their weights.
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Khorshid et al. [7] studied the selection of an optimal refinement
condition to achieve maximum tensile properties of Al15%Mg2Si composite based on TOPSIS method and observed
that the TOPSIS method is considered to be a suitable approach
in solving material selection problem when precise performance
ratings are available. Ghaseminejad et al. [8] used data
envelopment analysis and TOPSIS method for solving flexible
bay structure layout, and found that this method is useful for
creating, initial layout, generating initial layout alternatives and
evaluating them. Chakladar and Chakraborty [9] studied the
combined TOPSIS-AHP-method-based approach for nontraditional machining processes selection and also include the
design and development of a TOPSISAHP- method-based expert
system that can automate the decision-making process with the
help of a graphical user interface and visual aids. Shahroudi and
Rouydel [10] studied a multi-criteria decision making approach
(ANP TOPSIS) to evaluate suppliers in Iran’s auto industry. Lin
et al. [11] studied on customer-driven product design process
using AHP and TOPSIS approaches and results shows that the
proposed approach is capable of helping designers to
systematically consider relevant design information and
effectively determine the key design objectives and optimal
conceptual alternatives. Isiklar and Buyukozkan [12] studied a
multi-criteria decision making (MCDM) approach to assess the
mobile phone options in respect to the users preferences order by
using TOPSIS method.
3.

METHODOLOGY

The objective of this work is to develop TOPSIS method for
composite selection. In order to comply with collecting
quantitative and qualitative data for TOPSIS composite selection
model that could be applied by a seven steps approach was
performed to ensure successful implementation.
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4.

TOPSIS METHOD

5. RESULTS AND DISCUSSIONS
Table.1.

The TOPSIS (Technique for Order Preference by Similarity to
Ideal Solution) is implemented to measure the proximity to the
ideal solution. The basic concept of this method is that the
chosen alternative should have the shortest distance from the
positive ideal solution and the farthest distance from negative
ideal solution. Positive ideal solution is composition of the best
performance values demonstrated (in the decision matrix) by any
alternative for each attribute. The negative-ideal solution is the
composite of the worst performance values. The steps involved
for calculating the TOPSIS values are as follows [13]: Step 1:
This step involves the development of matrix format. The row of
this matrix is allocated to one alternative and each column to one
attribute. This matrix is called as a decision matrix (D). The
matrix can be expressed as:

Step2: Calculate the normalized decision
normalized value rijis calculated as follows:

matrix.

Table.2

The

Table.3
Step 3: Calculate the weighted normalized decision matrix. The
weighted normalized value (Vij)is calculated as follows:

Where w

j

is the weight of the jth criterion or attribute and

Step 4: Determine the ideal (best) and negative ideal (worst)
solutions in this step. The ideal and negative ideal solution can
be expressed as:
Table.4

Step 5: Calculate the separation measures using the mdimensional Euclidean distance. The separation measures of
each alternative from the positive ideal solution and the negative
ideal solution, respectively, are as follows:

Table.5

Step 6: Calculate the relative closeness to the ideal solution. The
relative closeness of the alternative (Ai) with respect to (A*) is
defined as follows:

Step7: Rank the preference order.
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Table.6
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From the table-6 the ranks of epoxy resin glass fiber reinforced
hybrid composites are determined. It was observed that the
composites (C5), (C3) and (C4) of epoxy based hybrid
composites obtained first three ranks. The composites C1
obtained last rank as well as the composite C2 obtained fourth
rank.
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