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Abstract - Elevator industry is one of the essential requirements for the development of urban construction and welfare in 
the service of human beings. Without this industry there will be no vertical development of cities and the benefits of sublime, 
but considering the risks and risks resulting from the inadequate functioning of each The components of the elevator system 
are vital to the lives and resources of the people who use it, and the adoption of techniques with accepted methodologies to 
enhance safety and quality is crucial. One of these techniques is global agreement and for the implementation and 
deployment of the system Quality assurance and safety guarantees are offered by recognized organizations such as ISO. 
Analysis technique Disasters and Risks and their Effects (FMEA). Given the increasing incidents in the elevator industry in 
all stages, in this paper, while reviewing the general techniques of this technique, the requirements for using them in the 
elevator industry at all stages of parts production, design we will install, maintain and exploit. 
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I. INTRODUCTION 
 
Unfortunately, the number of deaths and deaths from 
elevator accidents has increased significantly in 
recent years. According to Fars News Agency, 
according to the Fire Department, casualties 
accounted for 33% of casualties in Tehran in 1990. 
The number of victims is 5 times higher. : The 
number of accidents in the Tehran metropolitan area 
has increased by more than 33 percent over the same 
period of the previous year, compared to the same 
period of the previous year [4]. Also, the Libyantan 
site reported in a report quoted by the Deputy 
Director of Protection and Prevention of the Fire and 
Fire Service of Tehran Municipality Lift accidents 
doubled in year 87 than 86 [5] 
With a glance at the statistics of the elevator events, 
what is evident is the creation of an atmosphere of 
pessimism for the elevator industry from the 
manufacturer to the assembly plant and the standard 
inspector. The cost of damaging credibility and 
confidence in the elevator industry itself requires a 
separate review. Also, the elevator industry in Iran 
feels the need for a research project on pathology and 
recovery, which requires the unanimity of all the 
activists and carers of the various fields of the 
industry, with the focus of one of the competent 
authorities such as the Standard Industrial 
Organization or the Elevator Syndicate And escalator 
in Iran. But according to the existence Improvement 
techniques and quality and safety assurances that 
have proven effective over the years and for the 
various industries, these techniques can be suggested 
as a guide and tool for industry activists. 
In the field of elevator industry, such issues as: 
intensity of competition, rising expectations and 
changes in customer demands and expectations, 
increasing technological developments, increase the 

obligations of active companies in the industry to 
eliminate defects in the product and eliminate any 
deficiencies and deviations in performance. 
Otherwise, market share will be lost due to lower 
customer satisfaction. 
To achieve this goal, today's organizations have used 
a tool called "Methods to Analyze Failure Factors and 
Their Effects," or FMEA. Ensure that they are 
marketed to the market without compromise. With 
this efficient tool, Identify and prioritize failures in 
the system, process, product and service, define and 
determine the steps needed to eliminate or reduce the 
occurrence of potential failure scenarios, and 
ultimately, the results of the analyzes conducted with 
the goal of providing a complete reference to solve 
problems It's coming. 
It is also a major challenge at all levels associated 
with the elevator and safety elevator. Safety is one of 
the challenges facing all industries and manufacturing 
and contracting activities, and has been presented to 
upgrade its various methodologies. Safety features in 
the industry The elevator is linked to all levels of the 
design and manufacturing process, assembling and 
installing the equipment upstream of the user. 
Therefore, in order to promote safety in the elevator 
industry, a field study of the incidents and their 
causes, as well as a systematic analysis of the 
potential risk areas In each of the above cases, to 
analyze and improve the safety of the methods There 
is a variety of techniques, however, the "Failure 
Mode & Effect Analysis" technique with FMEA is 
presented as an efficient, all-inclusive, 
comprehensive and systematic approach. In this 
paper, while reviewing risk and safety, introducing 
the technique And its requirements in the elevator 
industry as an effective way to improve safety. The 
research is based on the exploitation of library 
resources and the type of applied research. 
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II. DETAILS EXPERIMENTAL  
 
2.1. Introducing the FMEA Technique 
Definition: FMEA is a systematic methodology used 
systematically for the following reasons [1]: 
A. Identify and prioritize potential malfunctions and 

risks in a system, product, process or service. 
B. Definition and implementation of measures to 

eliminate or reduce the occurrence of potential 
malfunctions and damage 

Record the results of the analyzes to provide a 
complete reference for solving future problems 
Specific Definition: FMEA is an analytical method 
for risk assessment that seeks to identify and rank as 
much as possible potential risks within the scope of 
risk assessment, as well as the causes and effects 
associated with it. 
In the 1950s, the importance of safety and 
anticipation of predictable events in the aerospace 
industry was the main cause of the emergence of the 
FMEA. Subsequently, this methodology has been 
identified as a key tool for enhancing the safety of 
chemical industry processes, and since then FMEA's 
goal of preventing accidents and incidents has been 
defined. In February 1992, the SAE-J-1739 standard 
was designated as the FMEA Reference Standard The 
car industry was introduced and, in recent years, the 
development of quality assurance systems in the 
automotive industry, in particular the QS-9000 
standard in the automotive industry, has led to more 
use of FMEA. [1] 
The FMEA is an analytical and law-based technique 
(pre-occurrence prevention) that is used to identify 
potential deterioration factors. The technique is based 
on enhancing the safety factor and, ultimately, 
satisfying the customer through the prevention of 
failures. 
FMEA is a low-risk tool for predicting problems and 
deficiencies in designing or developing processes and 
services in an organization. [6] 
One of the success factors of FMEA is its 
implementation time. This technique is designed to be 
"an action before the event" rather than "a practice 
after the problems are revealed." In other words, one 
of the fundamental differences between the FMEA 
and other qualitative techniques is that the FMEA is 
an action-oriented rather than a reactive measure. In 
many cases, when faced with a problem, it is possible 
to define and implement corrective actions to 
eliminate them. These actions are responsive to what 
has happened. In such cases, the permanent removal 
of the problem requires cost and resources, because 
the move From the status quo to the optimal inertia 
condition, but in the FMEA's implementation, with 
the prediction of potential problems and the 
calculation of their risk appetite, measures to 
eliminate or reduce their occurrence are defined and 
implemented. This preventive action is an action 
against What may happen in the future and, of course, 
apply corrective actions in the early stages of the 

design of the product or the oven There is much less 
cost and time. Moreover, any change at this stage in 
the design of the product or process is easy and thus 
eliminates or decreases the likelihood of future 
critical changes. 
If the FMEA is implemented in a timely manner, it is 
a viable and permanent process, that is, whenever 
fundamental changes to product design or production 
(or assembly) are to take place, it should be updated 
and therefore always a dynamic tool used in the 
continuous improvement cycle. The goal of the 
FMEA is to search for all the things that cause a 
product or process failure, before the product reaches 
the production stage or the process is ready to be 
produced, the FMEA alone does not solve the issues 
and problems, but should also Other problem-solving 
techniques such as QFD, 6SIGMA, DOE, APQP, 
COQ, Value Engineering, etc. are used. The FMEA 
system provides opportunities for It allows us to solve 
problems only if they are only documented in a form. 
Some other theses of the function and advantages of 
using this technique include [6]: reducing the failure 
rate and increasing the product's trustworthiness 
during its useful life, Reducing the time of 
introducing new products, avoiding additional costs, 
providing useful information for project audits, 
identifying important product characteristics and the 
need for specific control, prioritizing actions and 
activities to improve design, increasing teamwork 
morale in individuals, deploying System thinking 
across the organization, increasing safety and 
reducing the cost of human and environmental 
damage and dangers. 
 
2.2. FMEA Types: 
Currently the most widely used FMEA is: 
1. Designing systems and subsystems from the 

earliest stages (System-FMEA), for example, 
designing new vertical movement systems in the 
building or customer service system of the 
elevators 

2. Designing new parts or applying changes to 
current designs (Design-FMEA) for example, 
designing a 3VF drive system 

3. Design or development of process-FMEA 
processes (for example, the new method of rail 
production by machining method) 

4. Designing or developing activities and services 
(Service-FMEA). For example, online 
monitoring method of elevator operation by the 
Internet. 

5. Machinery Design (FMEA) For example, the 
design of new drive drives for changing the floor 
and cabin doors 

 
2. 3. FMEA Design and Implementation Phases 
2.3.1. Collecting process information: 
The site or place where the risk assessment is carried 
out should be fully identified and how the activities 
and processes are carefully scrutinized. 
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In general, the three main stages can be identified and 
examined [9]: 
Stage One: The stage before the construction or the 
stage of design and construction of the building 
The second stage: the design, construction and 
assembly of the mechanical lift 
Stage III: Maintenance and support of the lift 
In each of the above steps, different processes that are 
in some way related to the elevator in the building are 
identified, in the next step, the degree and probability 
of the risks of each process are examined. For 
example, in the second stage, such as welding quality 
control, installation and alignment of the gearbox 
And the choice of standard materials is considered. 
Some of the hazards of this stage can be the failure to 
observe the safety of work at height by the installer, 
the collapse of other contractors and people in the 
unhardened lift well, the failure to identify non-
quality or fake parts, and ... 
 
III. RESULTS AND DISCUSSION 
 
Determination of potential hazards: All 
environmental hazards, equipment, materials, human, 
etc., which threatens safety, should also be 
considered, as well as any hazard scenarios should 
also be analyzed. For example, there are some 
dangers that especially After the earthquake, the lives 
of the residents and the exploiters of the elevator are 
threatened by the following: leaving the cabin from 
the rails, overturning the gearbox, collapse the well, 
colliding the crane balance rack, damaging the rail 
brackets [3] 
  
3.1 Investigating the effects of each hazard: the 
effects of any risk are likely effects that pose a risk to 
the safety of individuals. The effects of danger can be 
such as fires, poisoning, fractures, joint injuries, and 
so on. 
 
3.2 Determining the causes of risk: A sufficient 
knowledge of the scope of the assessment can be a 
great help to identify the causes of the risk. The 
technical, environmental and ergonomic data are also 
effective in identifying better causes. For example, 
leaving the cabin from the rails can have various 
causes: poor quality of struck welding, flexural 
strength, tensile strength of the rails, incorrect 
installation of brackets , Distances too far from the 
standard rail brackets, etc. For each of the above 
reasons, a separate analysis is performed on the 
FMEA form. [8] 
 
3.3 Checking Control Processes: In order to better 
assess the risks. Checking the sheets The operation of 
the standards The requirements and regulations 
governing the work environment and related factors 
are among these. Several standard inspection lists in 
the elevator can provide good information on this. 
Also, the supervision of the structural engineer for the 

arches and strokes is another example of the control 
processes.  
 
3.4 Determine the severity of the effect (S): The 
risk of deterioration or the degree of newness of the 
"potential risk" to individuals. The severity or 
severity of the risk is only considered to be the 
"effect" of it, reducing the risk of deterioration is only 
possible through changes in the process and the way 
in which the activities are carried out. Box 2 is a 
guide to the selection of the severity of the effect of 
risk and risk [1]: 

 

 
Table 1: A Guide for Selecting an Intensity Rating [1] 

 

 

 
Table 2: Guidance on the selection of diagnostic rank [1] 
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 FMEA analysis for the design and manufacture 
of mechanical and electrical components and 
elevators by elevator manufacturers 

 FMEA analysis in all stages of selection, 
assembling, installation and maintenance of 
elevator components in elevator companies 

 FMEA Analysis for Johnny Safety for 
Assemblers, Clients, End Users (Residents) 

 Comprehensive analysis of all types of FMEA 
by the National Standards Committee 
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