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Every adversity, every failure,
every heartache carries

with it the seed on

an equal or ‘
greater benefit

- Napoleon Hill

But it is better to fail early in development
where the pain isn’t as great
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Failure Mode Effects Analysis
(FMEA)
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Types: FMECA, DFMEA, PFMEA, ...

3 Copyright © 2014 SYMCOSYS
WWW.SymCOosys.com

10011, Dveton e 0

SYMCOSYS

FMEA Example

Function Failure Made Potential Effects | Severity
Ball point Mon cansistent ink Intermittent, 7
delivers ink to  [delivery to paper incomplete lines.
paper _I

Severity x
Occurrence
x Detection
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Patential Causes Prevention Oceurrence | Detection Detection Risk
Cantrols Contral Priority
Mumber
Ball diameter Tolerance 1 Process 2 14
variations Specification Cantrol X¥2
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Personal Risk Management
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Group Risk Management
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Group Risk Management

TRAVEL MNERARY .

_CONTROLS

Theme Park
7 Maximize Fun
Strategy
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Group Risk Management

—— Organization

Verification
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Use Case
/ Scenario

Reviews
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Risk Management Overview

Severity2

|dentify, Assess, Prioritize Eliminate, Minimize,
\ Control, Transfer
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Collaborate
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Riskﬁ \_/ \ for Risk
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Management
A RPN

Defensive
Strategy

chance?
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Why FMEA - Overview?

Severity X Occurrence X Detection =
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Risk Ratin

(Independent)

Severity of effects
(To End Customer)

gs — How it works
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Preventive
Control

Likelihood of cause-failure
mode being present in
the design/process

f |

Likelihood of
detection of
1 cause-failure

Detective Control
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Risk Ratings — DFMEA Example

SEVERITY OCCURRENCE (Poor) DETECTION
10| Hazard, non- 10 Very High 10 | Cannot Detect
9 compliance 9 1in3 9
8 Primary 8 8
7 Function High

Affected 7 /
6 Secondary 6 6
Function
o Affected o Moderate o Moderate
4 4 4
Fit, Finish
3 ’ ’ 3 3

Squeak / Rattle Low
2 2 1in 1 Million 2 1in 1 Million
1 No effect 1| Fully Prevented 1 Will Detect
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Risk Ratings — How it helps

It breaks down the risk to
its elements — beftter
chance to identfify risk
reduction strategies.

Severity ) -
Severity of eﬂecrs
,’» (To End Customer] |
-
>

« ] Occurrence
folure

5 G
. ‘1‘ Detection

e Control

Likelihoo

@O

And it helps prioritize risks
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Examples of Risk Reduction Strategies

|

SEVERITY

* Eliminate failure mode
* Redundancy
« Compensating provisions

Occurrence

« Eliminate failure mode
» Thorough reviews

» Analysis / Calculations
* Redundancy

(Poor) Detection

« Design for testability
* Improve test/analysis
* Increase sample size
* Apply higher
stresses/environments
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FMEA can be of value... BUT

For many organizations, the following are the things that make FMEAs
feel forced, unnatural and perceived as a "checklist activity:

ScrecSles

\nterests
Location -

Meetings are tedious

FMEA Output: Action items

W Iz_
23 D_
O——

Completing tasks
@) risk reduction
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FMEA can be of value... BUT

For many organizations, the following are the things that make FMEAs
feel forced, unnatural and perceived as a “checklist” activity:

Playing Q «Q
Catch Up. f}

U0
Limited scrutiny \ ¥ e
of CONTROLS
=35

"& TestIn

Progress
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What we've covered

Brief infro into FMEA

Risk Management

Why FMEA and Risk Ratings
FMEA Challenges

...The future of FMEA
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Static @ FMEA 1.0

/ === FMEA 1.5, ‘

Evoiution ¢

G)FMEA 2.0
’FMEA 30 |

model 3% LObjest i
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_ View
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Assessment & Management

Collaborative Risk
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Each failure has many ‘owners’

With different perspectives

problem is this...

20

e—

FMEA Facilitator: Root

and the fix is...
_!—E " EMEA View
— ||

cause? Severity?

Likelihood?2 Detection?
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Test owner: Why didn’t

my test detect this?

o~

Mitigation / Controls View
E

Manufacturing QA:
Production controls
that will Prevent?

Manager: Will this |

affect our project? 1
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Progressive FMEA Example

Function Failure Mode Potential Effects | Severity | Potential Causes Prevention |Occurrence| Detection | Detection Risk
Controls Control Priority
Number
Ball point Non consistent ink Intermittent, 7 Ball diameter Tolerance 1 Process 2 14
deliversinkto |delivery to paper incomplete lines. iati ificati Control XYZ
paper
Debris ingress Special' Tip 2 Debris 6 84
affecting ink flow |design and tight ingress test
tolerances
Insufficient Usage force 4 Ink delivery 4 112
pressure applied |study Design of
by user Experiments

Test guy: “I don’t think the current debris test
verifies this risk adequately. | suggest...”

SYMCOSYS
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Progressive FMEA Example

Function Failure Mode Potential Effects | Severity | Potential Causes Prevention |Occurrence| Detection | Detection Risk.
Controls Control Priority
Number
Ball point Non consistent ink Intermittent, 7 Ball diameter Tolerance 1 Process 2 14
deliversinkto [delivery to paper incomplete lines. iati ificati Control XYZ
paper
Debris ingress Special' Tip 2 Debris 6 84
affecting ink flow |design and tight ingress test
tolerances + Step Stress
Insufficient Usage force 4 Inl ry 4 112
pressure applied [study Desil it
by user Exp nts

+ Step Stress

Engineer: “Test guy and | decided to make some

modiifications... by step stressing...”
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Progressive FMEA Example

Function Failure Mode Potential Effects | Severity | Potential Causes Prevention |Occurrence| Detection | Detection Risk
Controls Control Priority
Number
Ball point Non consistent ink Intermittent, 7 Ball diameter Tolerance 1 Process 2 14
deliversinkto |delivery to paper incomplete lines. iati ificati Control XYZ
paper
Debris ingress Special' Tip Debris .I 47
affecting ink flow |design and tight 7 ingress test
tolerances + Step Stress
Insufficient Usage force - Ini ry
pressure applied |study Desi| if
by user Exp nts

+ Step Stress

Facilitator: “See attached email, we agree
detection has improved ... but occurrence...”

SYMCOSYS

Progressive FMEA Example

Function Failure Mode Potential Effects | Severity | Potential Causes Prevention |Occurrence| Detection | Detection Risk.
Controls Control Priority
Number
Ball point Non consistent ink Intermittent, 7 Ball diameter Tolerance 1 Process 2 14
deliversinkto [delivery to paper incomplete lines. iati ificati Control XYZ
paper
Debris ingress Special' Tip Debris -I 47
affecting ink flow |design and tight 7 ingress test
tolerances + Step Stress
Insufficient Usage force " |inl ry
pressure applied [study Desil it
by user Exp nts

+ Step Stress

Engineer: “We've identified a potential fix...
working on it...”
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This kind of conversation rarely
occurs in one FMEA meeting

ngineer: "Test guy
and | decided to

make some
modifications... by

Test guy: “I don’'t think the
current debris test verifies this
risk adequately. | suggest...”

> 2
" FMEA gal: “See
attached email, we

Engineer: “We've
agree detection has

identified a

potential fix... improved ... but

working on it...” occurrence...”
SYMCOSYS
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It is more like this...

everity should

" Think | have

The cause is
most likely ...

Occurrenc
e is low

Lets try complete
this section today
and our next
_meeting is on...

SYMCOSYS

The controls are
the same as few
lines up
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Go FROM this: TO this: /P:
Aim: Engage for iﬁ &
Aim: <q ‘ 5 collaboration & EL ﬁi
_Complete Worksheet &

mferochons to uncover risk 'l

Dynamic

Status Al Failures roreriics ocserveo)
Meetings o
= Q@ o Sl L Progressive -
M & " m—
1 Conversations,
@ \ Clues, -
Information... -
Status , (
xii*'“giwwf e o
K % |

Isolated, Loggmg

Collo borative,

Clunky
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Real Time, Lean

SYMCOSYS

Risk Facilitator |

R k Assessm 1

Failure Mode "
Failure Mode
Failure Mod€

ner
I Control OW l
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Risk Management Interactions

Engineer Manager
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Risk Management Interactions

Engineer [ Monoger] [ Engineer ] Expert Production Proguchon
Engineer ep.
O O
)\ J\
A4
fe)
O

. Field Service
Supplier Rep.

Reliability /
Quality

Test Personnel

v

|
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Aim: Good Capture & Management of Risk

VISUAL b e s s oo
INDICATORS: B B L3 & et
New
Failure «
Modes New o
F ME A ° Failure =
° Modes e
k9]
High-Risk Hiah-Risk . . New Failure Modes =)
o o High-Risk High-Risk 8
Failure Failure Failure Failure &
Modes Modes Modes Modes
Pt Product Development Process
FMEA W/

/

Facilitator / N . / kllﬂl—\ \m < ‘ -

e N 7 PR E— .
:/ Engineers uConTroI Owners :’/ Managers :/ Production \: Other Functions
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Progressive FMEA'’s AIM:

Is NOT to complete FMEAs to
reduce risk,

buft ...to foster interaction and
collaboration to reduce risk,
guided by FMEA fundamentals.

Copyright © 2014 SYMCOSYS
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Risk ratings changes for
each Failure Mode “as it
happens”.

Guilty until proven/justified
approach, doesn’t use
RPN, & RPN,

Copyright © 2014 SYMCOSYS
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Progressive FMEA

Is the progressive risk analysis and
management of each failure mode,

as it evolves through the risk discovery and
reduction process;

based on collaborative development of
captured and organized information,

from cross functional team members

led by constantly visible risk metrics and
dynamic facilitation.

Copyright © 2014 SYMCOSYS
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Progressive FMEA

Can be implemented using MS Outlook™, MS SharePoint™ or your own system.

Failure Mode Effects

5 Cause(s)

PreventiveControls O DetectionControls D RPN Status

D systen-Sub-liens 100 Calapull SYSTEM (1 item)

Foor launch - notto advertise.,

Les 0 determin,

=i system-Sub-tem: 110 Famghssembly 2items)

inch hazard upon launct

ProgFMEA 132

FINch hazard upon \aunm; —=Tne Impact force cf X105 ca

RPN 700 S0 70
M Staws: . -
Effects to Customers s
The impact force of X bs codd hurt
fingers, especially f smal (. ick)

Poor durabiiity of wheeis with.
Sham wire ends at wheel asles

May not bea probiem for
Prirk Hazard - minar injury r

FMEA

A01_DesignReview

Preventon ControlsMitigations O:
CO1_FieldOpsinspectiond

Cause(s) &its kelinood of being present;

FormatTert  Developer

Pinch hazard upon launch

110 Frame Assembly
105 Update: [Study Impact Forces

[Ken 21 Feb 2013] Bob has a point. Lets do a quick study on the impact force. By the
way, the email below from Fred regarding safety requirements provides some thought
as to how we should approach this. More later...

RE conzumsr
pradust safety.msz

&

[Bob 19 Feb ] Hmmm we could get overly carried away with this and make it so safe that
itloses its 'medieval' look or have unexciting functionality.

[DL18-Feb-2013] Latch mechanism s certainly a problem we should look at (by the way,
itis already in this forum as a separate item)

[Bob 18 Feb 2013] Two ways we can look at this - problem with the latch mechanism or
lack of safety features to prevent launch when there is something in between the

Copyright © 2014 SYMCOSYS
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[Hard impact surfaces and spring force,
probable placement of extrerities (..
fingers) and uveiable lodking
mecharism leading to unintentonal
launch.

Principle Owner of this item:
[ et

Conversations,
. Clues, Information "
& Dynamic
Facilitation

[Elena 17 Feb 2013] This actually h
catapult,

Conyrht (C) 2018 DVL Gonssong - Releseed 070714

SYMCOSYS

Progressive FMEA
Forum
Live DEMONSTRATION
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Benefits &

Of the Progressive FMEA process

* Prevent cost of poor quality — Through
improved interactions and collaboration to
reduce risk based on FMEA fundamentals.

* Increased information capital - More than
just an FMEA sheet — Very rich in
information. Highly Re-usable.

« Higher ROI on time spent — Lean practice of
FMEA
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Thank You

. Any
. Questions?

—
‘ 7
——

—

39 Ccaiwl M ‘7 ;[1 —

SYMCOSYS




Capture and Collaborate ‘ ‘ Manage ‘ ‘ Drive

. By System
Emails : Breakdown
(copy) i Establish ownership for:
*Each View
*Each Group within
FMEAs each view
. Use status view as
Meetings primary driver for
(minutes project risk
or direct management.
input)
Take snapshots to
frack progress or for
Individual = By Operational further data
direct Process Steps visualization
input

Y
Dynamic Risk Assessment to support
prioritization and Risk reduction facilitation
4] Copvignt©20145mCOSYS based on FMEA fundamentals SYMCOSYS
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Anatomy of a Failure Mode

Detection chﬂty
Compensatin
Cause —, C;lD - ompen g

W Cause Frovisions » tifsc
Effect
Effect

Cause

Failure
/pCause] Effect
Couse Prevention
The Failure Mode
ANATOMY

Cause mmp Cause =@ Cause === Cause === Cause == Cause

(Anti- (Effect) (Effect)
Function)
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