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F M EA ~ FAILURE MODE AND EFFECTS ANALYSIS (FMEA)

What is FMEA?

e FMEAs s a risk identification and risk reduction tool.
Why FMEA?

« Today, quality is one of the most critical factors of a product (or service) for the

customer.

 Applying FMEA at the right phases of the product development process can
help a company not only prevent the costly quality problem but also help them
build high-quality product/service.
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When FMEA?
At initial stage of prototype.
Example: Repairing a molding die while production running is hard and costly

than doing it from the prototype phase.

PURPOSE OF FMEA

» torecognize and evaluate the potential failure of a product/ process and the effects of the

failure

» to identify action that could eliminate or reduce the chance of such potential failure

occurring

» to document the entire process
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DFMEA

Design failure mode and effect analysis (DFMEA)
Itis a part of design review.

DFMEA reduces the risk through Risk Priority Number (RPN) By comparing the before and after
RPN.

RPN = Severity x Occurrence x Detection (Sx O x D)

DFMEA Team

One person doesn’t know everything, especially with a complicated area as failures analysis. It

require knowledge and experience of many departments in a company.

Typically, a cross-functional team should handle Failure Mode and Effect Analysis in an organization
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10 STEPS OF FMEA PROCESS

1. Review the process.

‘ 10. Calculate the resulting RPNs.

9. Take action.

6. Develop the Action Plan.
. Calculate the RPNs.
6. Assign Detection Rankings.
3. Assign Occurrence Rankings.
4. Assign Severity Rankings.
J. List potential effects of failure.

Z. Brainstorm potential failure modes.
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DFMEA TEMPLATE WITH EXAMPLE

&

t Number: PT34325-4053 |Market: Japan [Team: Alex Drinal, Peter Loombard, Katie Samdras, Lin Woodlord
t Mame/Description: Ball Point Pen De=ign Engineer Leader: Lin Woodlord Document Mumber: DF325-12 Orginal Date; Feb 10, 20159
HandFree-P& Year: 2019 Approved by: Mike Handson Revizion No.. 002 Revizion Date: May 14, 2019
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Ranking Effect Design FMEA Severity Process FMEA Severity
. affects =afe operation without may endanger machine or
10 Hazardous-no warning . X .
wWaming operator with out warning
5 Hazardous- wf warning aﬁec’Fs zafe operation with may endﬂnggr mau:m.ne or
wWaming operator with warning
. . major disruption in cperations
& Very High makes product inoperable (100% scrap)
makes product operable at minordisruption in operations
7 High reduced perfiorman ce (customer| (may reguire sorting and some
dissatisfaction) sCcrap)
G M oderate results in customer discomfort I'I'III'IIIIFIZIIEIFIJIZ:-’[IIIII'I 'n up&rﬂtluqs
(no =orting but some scrap)
c Low results in comfort and minordisruption in operations
- convenience at a reduced level (portion may reguire rework)
results in dissatisfication by minor u:Ilsrl_thlun 'n upgrﬂtluns
4 Very Low (some =sorting and portion may
most customers. ] .
require rework)
results in dizssatisfication b minor disruption {some rework
3 Minor ¥ but little affect on production
average customer. .
rate)
. results in dissatisfication by few | minerdisruption (minimal affect
2 Very Minor : .
customers. on production rate)
1 None Mo eflect Mo effect
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Detection Rankings

Ranking Effect Design FMEA Detection FProcess FMEA Detection
10 Absolute  |No chance that design control will detect  [MNo known process control 1o detect cause
uncertainty |cause mechanism and subsequent failure, |mechanism and subsequent failure
Very remole chance that design control
8 Very remote  Jwall detect cause mechanism and
subsaquent failure
Remoate chance that design control will Remote chance that process control to
B Remote  |detect cause mechanism and subsequent |detect cause mechamsm and subsequent
failure. failure.
Very low chance that design controd wall
T Very Low  |detect cause machanism and subsaquean
failure.
i Low Low chance that design control will detect |Low chance that process control to detect
causs mechanism and subsequent failure. |cause mechanism and subsequent failure.
Moderate chance that design contral wall
& Moderate |detectcause mechanism and subsequent
failure.
Moderately high chance that design
4 I'.h?-ﬁrzlel'!.r controd will detect cause machan sm and
? subsequent failure
very rémate chance that design control will Hi
. : igh chance that process cantrol to detect
3 High ’d:::ﬁ cause mechanism and subsequent cause mechaniam and subsequent failure
Very high chance that design contral will
2 VeryHigh |detect cause mechanism and subsequent
failure.
1 Almost Cartain Diesign control will almost certainly detect |Cumrent control almost certain to detect

causa mechanism and subsequent failure.

cause mechanism and failure mode.
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OCCURRENCE RANKING

Likelihood Criteria : 'it:q{;lr:tr:mt::ﬁi;fftj?t:n; Product ( Rank
Very high = l'[}[.].?p]en; I:h;:r[;l:;and 10
30 per thousand 9
1 1n 20
s 20 per thousand
High l:‘1 in 30 ’
10} per thousand 5
| in 100
2 per thousand 6
| in 500
Moderate 0.5 lFﬁI: gﬁ;;ﬂnd 5
1 5
0.1 in thousand 4
| 1in 10,000
0.01 per thousand 3
Liiwe 1 in 100,000
= 0.001 per thousand 5
1 n 1,000,000
Very Low Failure is eliminated through preventive control. 1

AP/MECHANICAL

LEAN SIX SIGMA

SN

9/.



References

» 1. https://www.igasystem.com/news/fmea-template-for-excel/
» 2. https://asq.org/quality-resources/lean

K M EAZHIL AP/MECHANICAL LEAN SIX SIGMA 107


https://www.iqasystem.com/news/fmea
https://asq.org
https://www.iqasystem.com/news/fmea-template-for-excel/

KM EAZHIL

Thank You

AP/MECHANICAL

LEAN SIX SIGMA



