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By Michael Down

MEA is an analytical methodol-

ogy used to ensure that potertial

problems have been considered
and addressed throughout the product
and process development cycle. Iis
most visible result is the documentation
of the collective knowledge of cross-
functional teams and the action ftems
that mitigate the potential risk.
This is accomplished by first identify-
mga.u.dscc:pmgﬂ:ea:eac&'ﬂ:epmdlxt

m Alternative methods for evahiating
m Read: Reduced emphasis on BPN

Formatting and Organization

O of the FMEA committes's objectives
was to make the FMEA Fourth Edition
more readable. This was accomplished
mamual and improving the format of
the material. Additional examples and
graphics were added to aid in under-
standing the specific subjects.

Auditors, suppliers and 0EMs will benefit from the new Pofential
Failure Mode and Effects Analysis (FMEA) Fourth Edition, which
includes the introduction of alternative methods and supporting
analysis to help reduce risk in product and process design.

of the analysis. The design change or
soope, based on its complexity, may
require a simple component or multiple
FMEAs (svetem level and components),
Through the APOQP process, OFMs and
suppliers identify areas of concermn or
fisk in the design that would require an
the FMEA Fourth BEdition is used as a
reference to identify key areas and rec-
ommend methods needed to evaliate

the product or process design,
MNew Improvements

the new FMEA Fourth Edition. Updates
inchode:
m Formatting and organization
m Process driven rmather than
form driven
m Additional examples and
explaration
m Management support
m Importance of teams
m Scope and content definiion
m Changes in the ranking mhles
m Linkages between DFMEA and
the PFMEA
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Process Driven Rather than

Form Driven

In the FMEA Third Edition, there was
too much emphasis on filling out
the form. To illustrate the point, the
title in the appendix for the example
FMEA form was “Standasd Fommn.” This
cansed a focus on the ATAG FMEA form
being interpreted as a requirernent and
recuced the FMEA methodology to fill-

out the fom.

In the new Fourth Edition, the focus
was placed on the process of doing an
FMEA analysis and not just filling out
the form. It was recognized that it i=
more important that the analysis team
have a good discussion on the physics
of the design and rsk issues, and that
mitigation was accomplished on the
areas of risk and concem in the pmd-
uct of process design. Mow the context
for completing the FMEA form s to
provide evidence that the analysis was
completed. The FMEA Fourh Edition
explains how t© complete the form
fields, but the emphasis is on a robust
FMEA process.

Several different vareties of forms

are given to allow for flexibility in the
format as bong as base information is
present. For example, the FMEA Fourth
Editicn form example allows for a com-
brinved first colomn, which inchides item
and function and also a format that has
separate columns for item and function.
These are additiomal and acceptable
form examples that provide greater
fexibility in completing a robust FMEA
analysis.

Additional Examples and
Explanation

One of the major complaints of the
FMEA Third Edition was the lack of
examples and detail. The FMEA Fourth
Edition has added more cladty to the
DMFEA and PPMEA process, with more
‘how to” explanations and examples.
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Tha AEA Fourth Editix o 8, any particular
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of generic steps to both a DFMEA and
PFMEA, and then goes into detail for
both Design and Process FMEAs.

Managoment Support

The success and quality of FMEAs is
directly related to the level of manage-
ment support and invalvement in the
process, Evidence supports the impor-
tance of management showing inter

AAG

ezt and providing active support. This
includes providing rescurces, monitor-
ing and reviewing FMEA progress, and
reports. Management activity deliversd
at the dght time with the right people
for the right reasons will achieve a high-
er quality and complete FMEA aralysis.

The FMEA Fourth Edition reinfosces
management support by focusing on
the levels of support maragement can

giver training, manpower and regular
reviews of the FMEA process, Without
design of process will not function suc-
cessfully.

Importance of Teams

Another element critical o the FMEA
process is the need to assemble the
proper team of subject matter experts
to have a knowledgeable and thorough
discussion about the product or process
design. A single person can fill oui the
form i the only objective is to get a
“check” in the box. & team, however, is
required for robust FMEA amalysis.

1 only the design or process engineer
(or a delegate) provides input to the

FMEA, only one view is covered in the

aml}wlsaﬂilitbemppmm}rbeghm
to mitigating action itemns. The FMEA
analysis team membership requirement
varies depending on the scope of the
analysis and the complexity of the
design or process. There will be a more
thorough analysis and better results i
there iz 2 high quality and knowladge-
able eam. Ako, with appropriate man-
agement sanction granted to the team,
commitment can be gained on complet-
ing identified action items.
definition of how to determine who
should be on the team, with examples
based on the level of the design being
evaluated.

Scope and Contant Dofinition

The beginning of an FMEA requires the
need to evaliate the scope and con-
tert of the analysis. The FMEA Fourth
Edition reinforces this by showing a
greater variety of methods for capor-
ing the scope than was provided in the
third edition.

The basic block, boundary and the
parameter diagrams are reviewed. The
purpose of the disgram is to show what
will be included in the analysis; it is a
visual accounting method to ersure no
elements are missed during the evahia-
ticn and discussion.

In addition, to help define the scope
of the DFMEA, the different applications
of DFMEA are reviewed, which would
impact the way a design is smpad.
Applications of a DFMEA include: the
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component level; the subsysterm level;
the interface level; and the systemn level,
Also, the analysis of software or an
algewithm FMEA may by regquires], (A
pon-twditiomal FMEA Toenmn ancl "\.|:||I.'

coailed pesult Fased onthe tvpe of amaly-
s peerfonmed.)

Linkages between DFMEA

and the PFMEA

Another em emphisized nthe FREA
Fourth Edition & the conpection between
the DFMEA and the PEMEA. While it is
pcknoadedped thar there s consisten
s Gl DIFMEAS ancd PEMEAS a1 all bes
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Figure L. Example of a Parameter () Diagram for a Generic Cazalytic Converter

Changes: in the Ranking Tables
Ancther big change in the PAEA Fourth
Edhition is impwoved cnking tbles, The
PILLPOsE Vs 16 imperowe 1
ol the tables, hath in language and bet-
ter definition of level. Most noticeahle
are changes o the Severity and the
Detection talbles,

The FMWEA Fourth Fdition imchedes
mew ik ing wables, While the 1 |-pring
scales Foor Severrv, Occurrenoe and
Daetection remain, the criteria for cach
haves been improved. The tables will be
mere useful because of improvements

uselilness

in explanation and cdearer definition of

the criteriz
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cls af the supply chain, there 5 a4 gap
in commuenication between the design
and process analyses. This pap inchocdes
missing; or emoneous informution lead-
img b a possible ok of presention amd
detecon comtrols in the RS O Wik
plan.

Alternative Methods for Evaluating

and Limiting Risk

Thie FMEA Fouarh Edition brielly som
marizes  Faolt  Tres ."\1I:||!..-\.i:"|- LFTA)
Faillure Mode Fffecis Criticaline: Analysis
{FMECA), and Design Review Based on
Failure Modes (DRBFM) as albermative
miethods for sk assesament, This is ool
fex irngly than any of these methods can

replace FMEA; however, cach of these
mesthods has a unique parpose that can
supplement  un organization’s  overadl
rish mitigation efion,

Fixr 1':~.'|||||:-||' DKEBFM & used when
a DEMEA has been completed arxl a
l.||."ii;..\_|'| |.|'|:'.|1;u».' s made at some polo
i ime. nstead of repeating a complone
FMEA, the analysis aml discussion is
focused on the point of change, This s
clone Iw the ||-e'.-\.i',l1:'| erineer, Next, il is
reviewed by management, peers, and
weehnical expets o ensure thar ssks
hivwe been idenaiticd and any action plams
don't result in creating additional ssaes.

“While... there is
consistent use of
DFMEAs and PFMEAs
at all levels of the

supply chain, there is

a gap in communication
between the design

and process analyses.”

Reduce the Emphasis on RPN
Firslly, there i= a0 major effon o redoce
the ;_-11'.|:-'||;|:~i-\. oo the Risk Pric Tl N
Fent CRPN) 16 a0 tngger podnt for the
development of recommended actions
o contmuous improvement. While RPN
= HReverity (51 x Occumence (O X
Detection (03 within the scope of the
inclividual FMEA, this value can mnge
erwiesen e gl 10060

The use of am RPN threshald is s a
recommended pracice for determining
the need for acions. Applving thoesh-
eels assumes that BPMs are g measure
of melative risk Cwhich they ofien are
not ) anel thar continuons improvemer
1= el ||.'||||||1\:| (which ir i), A thresholkd
cin be predetermdned or impdied. - Foo
cxampde, if the supplicr ok acion an
an RPN = 30, an approgridie organiza-
tien or audior question may be why
RPN = 30 or 45 haed no adtion,

Alernative methods are sugaesixd in
the FMEA Fousth Edition, One methoxd

AIAG
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&5t sont For 5 x 0O (severity ¥ oooumence k this tends o pat focus
on the impea of the Bilere mode tothe costomer, Miany compg-
nies have vsed this approsch and have repored pood success

DFMEA, Process Flow
Diiagramm, atc.

Process Goatrol Plans

Figure 2. FFMEA Information Interrelntionship Fhsw

Conclusions

The FMEA Founh Edition is a sigriticam improvement over the
FMEA Third E: ,offering prewter clarmy and more implemen-
Eation eximiphes Coment automotive pacioes, as well as cone
cepis frony outside e sutemetive innlesiry, wiere wed o develops

“The FMEA Fourth Edition has added more
clarity to the DMFEA and PFMEA process,

with more how-to explanations and
examples.”

FMEA Froanth Eclivicn. T \.ll'l.\."li)f'll'lll'llr [rroess in ] inia
froam O3, the awomatve .‘-:||'.l|‘.-.i-5.' cham, sond those expenenoed
in doing audits e provide practical application ard gukance o
all FMEA practiticenens, both mew amd expericnoed. =
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