Accepted Manuscript

Beni-Suef University

Journal of/Basiciand Applied/Sciences:

A fuzzy logic based promethee method for material selection problems

Muhammet Gul, Erkan Celik, Alev Taskin Gumus, Ali Fuat Guneri

PII: S2314-8535(17)30204-4

DOLI: http://dx.doi.org/10.1016/j.bjbas.2017.07.002

Reference: BJBAS 217

To appear in: Beni-Suef University Journal of Basic and Applied
Sciences

Received Date: 21 May 2017

Revised Date: 13 June 2017

Accepted Date: 5 July 2017

Please cite this article as: M. Gul, E. Celik, A.T. Gumus, A.F. Guneri, A fuzzy logic based promethee method for
material selection problems, Beni-Suef University Journal of Basic and Applied Sciences (2017), doi: http://
dx.doi.org/10.1016/j.bjbas.2017.07.002

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.bjbas.2017.07.002
http://dx.doi.org/10.1016/j.bjbas.2017.07.002
http://dx.doi.org/10.1016/j.bjbas.2017.07.002

A FUZZY LOGIC BASED PROMETHEE METHOD FOR MATERIAL SELECTION
PROBLEMS

Muhammet Gul**, Erkan Celik®, Alev Taskin Gumus’, Ali Fuat Guneri®
“Department of Industrial Engineering, Munzur University, 62000 Tunceli, Turkey
bDepaurtment of Industrial Engineering, Yildiz Technical University, 34349 Istanbul, Turkey

Abstract

Material selection is a complex problem in the design and development of products for
diverse engineering applications. This paper presents a fuzzy PROMETHEE (Preference
Ranking Organization Method for Enrichment Evaluation) method based on trapezoidal fuzzy
interval numbers that can be applied to the selection of materials for an automotive
instrument panel. Also, it presents uniqueness in making a significant contribution to the
literature in terms of the application of fuzzy decision-making approach to material selection
problems. The method is illustrated, validated, and compared against three different fuzzy
MCDM methods (fuzzy VIKOR, fuzzy TOPSIS, and fuzzy ELECTRE) in terms of its
ranking performance. Also, the relationships between the compared methods and the
proposed scenarios for fuzzy PROMETHEE are evaluated via the Spearman’s correlation
coefficient. Styrene Maleic Anhydride and Polypropylene are determined optionally as
suitable materials for the automotive instrument panel case. We propose a generic fuzzy

MCDM methodology that can be practically implemented to material selection problem. The
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