Viewpoint on Manufacturing:

Use of the FMEA Methodology for Risk Analysis and Mitigation

By: Don Havas - President, Applied Technology and Science, Inc., the Go-To Company for
Facilitation in Manufacturing Operations.

The history of the FMEA methodology

FMEA is an acronym for Failure Mode and Effect Analysis. This methodology was first
developed as a United States Military Procedure, MIL-P-1629, titled Procedures for
Performing a Failure Mode, Effects and Criticality Analysis, dated November 9, 1949. It was
used as a reliability evaluation technique to determine the effect of system and equipment
failures. In the decades since 1949 the methodology has been embraced first by the
automotive industry as part of its QS9000, but also by the FDA in its cGMP, and ISO in ISO
9001/2 and ISO 14000 as well as numerous other companies as part of their own activities.

What is a FMEA

It is a technique that provides a systematic approach to evaluating the risks associated with a
product design, a process, a machine or a system. The level of risk is determined by
evaluating the severity of the impact of a failure, the likelihood of occurrence of that failure
and the likelihood of detection of an occurrence of the failure.

The value of performing an FMEA analysis is to thoughtfully evaluate all the potential failure
possibilities to establish a number symbolic of the risk associated with each possibility called
a Risk Priority Number, RPN. The RPN is then used provide an indicator of the potential
failure modes that pose the most serious risks so that action can be taken to mitigate the
exposure of these risks.

A FMEA analysis is preferably prepared by a cross-functional team under the leadership of an
experienced facilitator. The FMEA then benefits from the diverse viewpoints and experience
of all those concerned with the potential risks and their mitigation.

Each effect for a failure mode is evaluated for the severity of its impact and assigned a
severity number with the larger the number indicating the more severe impact. Typically both
the severity of the impact on the end user as well as downstream company processes are
identified and evaluated. Likewise each cause is evaluated for its likelihood of occurrence;
again, the larger the number indicates a higher likelihood of occurrence. Finally, the method
of detection is evaluated for its effectiveness with the smaller number indicating a greater
effectiveness. The RPN is determined by multiplying together these three numbers.

Figure 1 provides a fictitious example of a FMEA for the process of washing dishes. After the
heading there is a line for each combination of Potential Failure Mode, Effect, Cause and
Detection method. In the second column, each step of the process, part of a machine or
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system or design function is identified. As shown there may be multiple failure modes each
item in the second column, multiple effects for each failure mode, multiple causes foe each
failure mode and multiple methods of detection. Each effect for a failure mode is evaluated for
the severity of its impact and assigned a severity number with the larger the number indicating
the more severe impact. Typically both the severity of the impact on the end user as well as
downstream company processes are identified and evaluated. Likewise each cause is
evaluated for its likelihood of occurrence; again, the larger the number indicates a higher
likelihood of occurrence. Finally, the method of detection is evaluated for its effectiveness
with the smaller number indicating a greater effectiveness. The RPN is determined by
multiplying together these three numbers.

In practice, a threshold is often established such that for any line having an RPN equal to or
higher than that threshold an action is required to mitigate that risk. In the example of Figure
1, that threshold was chosen to be 200. Sometimes, if the severity associated with a failure
mode is such that it is totally unacceptable, an action may be required to mitigate any risk for
that failure mode. In the example of Figure 1, a severity of 10 was also identified as requiring
mitigation.

The columns to the right of the RPN are used to identify the planned actions, responsible
parties, targeted completion dates and the projected RPN based upon those actions.

Finally, at is best, a FMEA is a living document. The process or design for which the FMEA
was prepared is seldom static and unchanging in the course of time. Therefore, a regular
review of the FMEA against the current process or design will prevent new risks from
evolving with out proper attention to mitigate them.

The Benefits of performing a FMEA analysis

As recognizable from the example, a thoughtfully prepared FMEA can provide benefits to a
company in a number of ways. A FMEA prepared during the design process can reduce the
number of potential failure modes by suitable changes to the design of the product; thereby
making the product more reliable and easier to produce. A FMEA prepared with respect to the
manufacturing processes can reduce the occurrence and escape of defects and potential
failures to the customer; thereby reducing production costs and increasing customer
satisfaction. A FEMA prepared with respect to equipment or systems can reduce the personnel
risks and improve availability; thereby reducing internal dissatisfaction and operating costs.
No matter where applied, a well done FMEA has the potential to save the company money
and increase the level of customer satisfaction.

Applied Technology and Science, Inc. - Your go-to company for an Facilitation in
Manufacturing Operations

We, at Applied Technology and Science, Inc., have the experience and technical
background to facilitate the required activities for your Manufacturing Operations to
improve your OEE metrics. Our facilitator will ...

e  Quickly come up to speed in a situation,

e Work with people at all levels in an organization,
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e Gather, structure and analyze data into actionable information,

e Formulate an viable action plan,

e Organize, motivate and lead groups of people to achieve the desired results, and

e Work as an Individual Contributor in both Technical and non-Technical areas
where necessary.

And, if we don’t have the specific skills or expertise needed by your situation, we can
find the expert who does. Visit our website at www.appliedtechnsci.com to explore
our background, see what our clients have said about us. Then give us a call at 610-
850-2769 or send us an email to dhavas@appliedtechnsci.com
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