[ Downloaded from johe.umsha.ac.ir on 2025-12-08 ]

[ DOI: 10.52547/johe.7.1.1]

Journal of Occupational Hygiene Engineering Volume 7, Issue 1, Spring 2020, Pages: 1-10

Original Article d- ' 1052547/johe.7.1.1

Risk Assessment and Ranking through Integration Failure Mode
and Effects Analysis and Multiple-Criteria Decision-Making in an
Interval Valued Fuzzy Environment: A Case Study in Hydraulic
Pump Industry

Ahmad Kamali! ', Ali Bozorgi-Amiri>”, Hossein Shakibaei®

1 Ph.D. in Industrial Engineering, Faculty of Industrial Engineering, Alborz Campus, University Of Tehran, Tehran, Iran

2 Associate Professor, School of Industrial Engineering, College of Engineering, University of Tehran, Tehran, Iran

8 B.Sc. Student of Industrial Engineering, Department of Industrial Engineering, Faculty of Industrial Engineering, University
Of Tehran, Tehran, Iran

* Corresponding Author: Ali Bozorgi-Amiri, School of Industrial Engineering, College of Engineering, University of Tehran,
Tehran, Iran. Email: alibozorgi@ut.ac.ir

Abstract
Received: 16/12/2019 Background and Objective: Nowadays with the increase of global
Accepted: 03/03/2020 competition, companies apply several scientific methods to identify, assess,

and remove potential failures in the production process. In this regard, the
How to Cite this Article: present study aimed to identify and analyze the potential failure modes in a
Kamali A, Bozorgi-Amiri A, hydraulic pump manufacturing company by using a combination of interval
Shakibaei H. Risk Assessment valued fuzzy analytic network process (IVF-ANP), interval valued fuzzy
and Ranking through Integration failure mode effect and analysts (IVF-FMEA), and interval valued fuzzy

Failure Mode and Effects TOPSIS (IVF-TOPSIS).
Analysis and Multiple-Criteria Materials and Methods: For the purposes of the study, first, the potential
Decision-Making in an Interval failure modes of the production process were identified using the opinion of
Valued Fuzzy  Environment: experts. Then, the failure modes were prioritized based on the proposed
's Case Study in Hydraulic method. The proposed approach applied the IVF-ANP to determine the
ump Industry. J Occup Hyg . . L
Eng. 2020: 7(1): 1-10. DOI: weight of each risk assessment facto_r and a combination of IVF-FMEA and
10.52547/johe.7.1.1 IVE-TOPSIS to rank the potential failure modes.
Results: In total, 30 failure modes were identified in the present study. The
highest-ranking failure mode was inappropriate feed rate with a relative
closeness of 0.83. On the other hand, the lowest-ranking failure mode was
the large size of the bush with a relative closeness of 0.015.
Conclusion: The results showed that the proposed approach is applicable for
the assessment and ranking of failure modes. In addition, consideration of
some issues like the cost, interdependence of risk assessment factors, and
also modeling the method under the condition of interval valued fuzzy
uncertainty, affected the final ranking of failure modes.
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