Accepted Manuscript

UURNAL U

A Multi-Objective Optimization for Brush Monofilament Tufting Process De- DMPUTATIONA
i DESIGN AND

sign NGINEERIN

Ali Salmasnia, Saeed Hasannejad, Hadi Mokhtari

AN N ARG

PIL: $2288-4300(17)30075-1 TSRS
DOI: http://dx.doi.org/10.1016/j.jcde.2017.08.001

Reference: JCDE 101

To appear in: Journal of Computational Design and Engineering

Received Date: 4 May 2017

Revised Date: 2 August 2017

Accepted Date: 4 August 2017

Please cite this article as: A. Salmasnia, S. Hasannejad, H. Mokhtari, A Multi-Objective Optimization for Brush
Monofilament Tufting Process Design, Journal of Computational Design and Engineering (2017), doi: http://
dx.doi.org/10.1016/j.jcde.2017.08.001

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.jcde.2017.08.001
http://dx.doi.org/http://dx.doi.org/10.1016/j.jcde.2017.08.001
http://dx.doi.org/http://dx.doi.org/10.1016/j.jcde.2017.08.001

A Multi-Objective Optimization for Brush Monofilament
Tufting Process Design

Ali Salmasnia

Department of Industrial Engineering, Faculty of Engineering and Technology, University of Qom,
Qom, Iran

Saeed Hasannejad

Department of Industrial Engineering, Faculty of Engineering, Eyvanekey University, Eyvanekey,
Iran

Hadi Mokhtari (corresponding author)

Department of Industrial Engineering, Faculty of Engineering, University of Kashan, Kashan, Iran
mokhtari_ie@kashanu.ac.ir

Abstract. This paper addresses the optimization of monofilament tufting
process as the most important and the main stage of toothbrush production in
sanitary industries. In order to minimize both process time and depreciation
costs, and ultimately increase the production efficiency in such an industrial
unit, we propose a metaheuristic based optimization approach to solve it. The
Traveling Salesman Problem (TSP) is used to formulate the proposed problem.
Then by using multi-objective evolutionary algorithms, NSGA-Il and MOPSO,
we seek to obtain the best solution and objective functions described above.
Extensive computational experiments on three different kinds of toothbrush
handles are performed and the results demonstrate the applicability and
appropriate performance of algorithms. The comparison metrics like spacing,
number of Pareto solutions, time, mean distance from the ideal solution and
diversity are used to evaluate the quality of solutions. Moreover a sensitivity
analysis is done for investigation of the performance in various setting of
parameters.
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