AIAGE [z & VDA | ros .

Failure Mode and Effects Analysis

FMEA Handbook

0 & System Response

Failure Modes and Effects
Analysis (FMEA)
New 7 Step Approach!

QSG Quarterly Meeting
October 25, 2019

Laura Halleck
laura.halleck@qualitysupportgroup.com

Quality

gupport 888-336-1124 | www.qualitysupportgroup.com
roup




Agenda

* FMEA Alignment of AIAG & VDA
e 7 Step Approach

* Revised Rating Tables

* Key Changes

* Transition Strategy

888-336-1124 | www.qualitysupportgroup.com




FMEA Alignment of AIAG & VDA

888-336-1124 | www.qualitysupportgroup.com



FMEA Alignment of AIAG & VDA

Potential Failure Mode
and Effects Analysis

FMEA

Faurth Edition

Quality
Support
Group

AAG 12 & VDA | Emitame Quality Assurance in the
Process Landscape

Failure Mode and Effects Analysis

FMEA Handbook

gn FMEA

w1 FMIA,
Moohmiing B Sywens Reaporis

Lipcimtead
Masch 3010

= -
R gl . 12
e s i

888-336-1124 | www.qualitysupportgroup.com
© 2019



FMEA Alignment of AIAG & VDA

* Automotive suppliers to both North American and German
OEMs were required to assess their failure modes and
effects differently

» Differences between the Severity, Occurrence, and Detection rating
tables in the AIAG and VDA FMEA Manuals

e Caused confusion and added complexity to product
development and process improvement activities

* Alignment was needed in order to create a common set of
requirements so suppliers can have a single FMEA business
process meeting needs and expectations of any of their
automotive customers
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/ Step Approach

Failure Analysis
and Risk Mitigation

) 4th Step
System Analysis Failure analysis 5th Step
@ Risk analysis
, ;

3rd Step
Function analysis

6th Step
Optimization

AIAG & VDA
FMEA

Seven-step-approach

2nd Step

Structure analysis

7th Step
Documentation of results

1st Step
Preparation and
project planning

Risk
Communication
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Seven Step Approach

I System Analysis ] Failure Analysis and Risk Mitigation IRisk Communication
1st Step 2nd Step 3rd Step 4th Step 5th Step 6th Step 7th Step
i g ra Structure Analysis Function Analysis Failure Analysis tion
'F’m}eclid_eniiwion ofthe iys A of funch fE tof the Failure Assignmentof existing dentification of the acions Communication of results and
scope chain and/or pl d trols and ary o reduce risks conclusions of hie analysis
rating offailures
Projectplan: inTent, DFMEA & FIMEA-MSR: * DFMEA & FMEA-MSR: DRMEA: DFMEA & PFMEA. Assignment of Establishment of contentof the

Timing, Team, Tasks, Tools
5Ty

Structure tree or equivalent
block diagram. boundary

analysis form sheetand

Function tree/net or function}

Potential Failure Effects,
Failure Modes, Failure

As signment of Prevention
Controls to the Failure

responsibilites and
deadlines for action

documentation

engineerning teams
{interface responsibilites)

(systems, safety, and
components )

(Failure Effects)

(Severity)

. digital medel, parameter diagram Causes for each product Causes implementation
physical parts function.
PPRMEA: Assignment of Detection
PFMEA: Function tree/netor PRMEA: Controls to the Failure
Stnicture tree or equivalent: equivalentprocess fiow Potential Failure Effects, Causes and/or Failure
process fow diagram diagram Failure Modes, Failure {Modes
Causes foreach process
function FIMEA-MSR:
As signment of a Rationale
FMEA-MSR: for Frequency Rating
Potential Failure Cause, As signment of Monitoring
Monitoring, System Controls
Response, Reduced Failure Analysis of Provisions for
Effect functional safetyand
regulatory compliance
A alysis boundaries: What DFMEA: Z . ciat freq nis DFMIEA &FMEA-MSR: [ DFMEA & PPMEA: Y of aclions Documentation of actions
is included and d I cation ofdesign. lor characteristics to Identification of product. Rafing of Severity, taken including confimnation taken including confirmation of
from Bie analysis interfaces, interactions funcions. ; faiture causes using a Occurrence and Detecion ofhe effectiveness ofthe the effactiveriess of the
close clearances |parameter diagram or |for each failure chain implemented acfons and implemented aclions and
Cascade of customer faifure network Evaliation of Action Priority f s ofrisk after asse: frisk after
PFMEA: |(extemal and intemal) ; e e 2 |actions taken lactons taken
Identification ofprocess functions with associated PFMEA: FMEA-MSR: 2
steps and sub-sieps requirements identification o Rating ty
; failure causes using a Frequency and Monitoring
fishbone diagram (4M) or for each faifure chain
failure network Evaiuation of Action Priority
Identification of baseline Coliaboration between Ci C ation Collab Collaborati the Communication of actions to
FMEA with H d 3 and suppli engineefing teams customer and supplier customer and supplier FMEAteam, t. d risks, i ing within

customers, and suppliers
regarding potential failures

the organization, and with
customers and/or supplier as
appropriate

Lasi; for the Structure

; [Basis ©rthe Funcion [Basis for he documentaion Basis forhe producton Basis for refinement of the kﬁqﬂdﬂkma‘wi,&arﬁg
Anatysis step Analysis sep of failures in the FMEA form process Optimization step sroduct requirements 3nd reduction fo accepiable fevels.

and the R

contiols

Source: AIAG / VDA FMEA Handbook
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Step 1: Planning & Preparation

InTent * Have all Core Team Members received training on FMEAs?
* Have all Core Team Members allocated time to fully participate?

Timing ¢ What APQP Phase or VDA Maturity Level is the project in?
* What is the FMEA Start Date and Target Completion Date?

Team * Have the team members been assigned with clearly defined roles
and responsibilities (Leader, Facilitator, Champion, Core Team
Member, Extended Team Member)?

Task * |sthe scope of the study clear?
* Has the documentation/reporting methodology been clarified?
* Will the FMEA Report be shared with customers?
* Will the FMEA results be audited?

Tools * Will a spreadsheet or specific software program be used to
document the results?
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Step 2: Structure Analysis

DFMEA PFMEA

* |dentification of design * |dentification of process
interfaces, interactions, steps and sub-steps
close clearance e Tools:

* Tools: e Structure tree

e Structure tree * Process flow diagram
e Block diagram

1. Process ltem
System, Subsystem,
Part Element or

Name of Process [FF e
Electrical Motor Assy ~ [OP 30] Sintered Bearing  Operator

* Boun d ary d ia gram STRUCTURE ANALYI (STEP 2)

STRUCTURE ANALYSIS (STEP 2)

1. Next Higher Level 2. Focus Elerr Line Press-In Process

SR : Electrical Motor Assy | [OP 30] Sintered Bearing | Press Machine
\Window Lifter Motor ~ [Commutation System  |Brush Card Base Body Line Press-In Process
Figure 2.2-3 Example of Structure Analysis Form Sheet Figure 3.2-5 Example of Structure Analysis Form Sheet
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Step 3: Function Analysis

DFMEA

e Association of
requirements to functions

* Tools:

* Function analysis tree
* Parameter diagram

FUNCTION ANALYSIS (STEP 3)

PFMEA

e Association of
characteristics to functions

* Tools:

* Function analysis tree
* Parameter diagram

1. Next Higher Level
Function and
Requirement

2. Focus Element
Function and
Requirement

3. Next Lower Level Function and
Requirement or Characteristic

1. Function of the Process Item
Function of System, Subsystem,
Part Element or Process

2. Function of the Process Step
and Product Characteristic
(Quantitative value is optional)

3. Function of the Process
Work Element and Process
Characteristic

Convert electrical
energy into
mechanical energy
according to
parameterization

Commutation system
transports the electrical
current between coil
pairs of the
electromagnetic
converter

Brush card body transports forces
between spring and motor body to hold
the brush spring system in x, y, z
position (support commutating contact
point)

Figure 2.3-5 Example of Function Analysis Form Sheet
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Your Plant:

Assembly of shaft into pole
housing assembly

Ship to Plant:

Assembly of motor to vehicle
door

End User:

Window raises and lowers

Press in sintered bearing to
achieve axial position in pole
housing to max gap per print

Machine presses sintered
bearing into the pole housing
seat until the defined axial
position

Figure 3.3-3 Example of Function Analysis Form Sheet
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Step 4: Failure Analysis

DFMEA

* Potential Failure Effects,
Failure Modes, Failure
Causes for each product
function

PFMEA

* Potential Failure Effects,
Failure Modes, Failure
Causes for each process
function

* Tools:
* Fishbone diagram (4M)

FAILURE ANALYSIS (STEP 4)

e Tools:
e Parameter diagram

1. Failure
Effects (FE)
to the Next
Higher Level

1. Failure Effects (FE) to the Next

Torque and
rotating

window lifter
motor too low

velocity of the

Angle deviation by
commutation system
intermittently
connects the wrong
coils (L1, L3 and L2
instead of L1, L2
and L3)

Source: AIAG / VDA FMEA Handbook
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Brush card
body bends in
contact area
of the carbon
brush

Your Plant

Clearance too small to assemble shaft
without potential damage
Ship to Plant:

Assembly of motor to vehicle door
requires additional insertion force with
potential damage

End User:

Comfort closing time too long.

Axial position of sintered
bearing is not reached

Element ) 3. Failure Cause (FC)
e ment Higher Level Element and/or End of the Work Elacent
End User aracteristic User

Machine stops before
reaching final position

Figure 3.4-3 Example of Failure Analysis Form Sheet
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Step 5: Risk Analysis

DFMEA PFMEA

e Assignment of Prevention * Assignment of Prevention
Controls to Risk Causes Controls to Risk Causes

e Risk Ratings (Dev, Occ, Det) ¢ Risk Ratings (Dev, Occ, Det)
* Evaluation of Action Priority ¢ Evaluation of Action Priority

FAILURE ANALYSIS (STEP 4) PFMEA RISK ANALYSIS (STEP 5)

DFMEA RISK ANALYSIS (STEP 5)

o~

=

5 BN S % [

(D,
Filter Code (Optional)

DFMEA AP
Filter Code
(Optional)

~ Control (PC) of FC

Detection

curve acc. sj
MRKJ5039

Initial State - Past controls Initial State - Past controls :’
proven and/or controls 110 proven and/or controls 110 L' LL
committed to committed to N A

Source: AIAG / VDA FMEA Handbook

Figure 3.5-3 Example of PFMEA with Risk Analysis Form Sheet
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Step 6: Optimization

DFMEA PFMEA

e Assignment of e Assignment of
responsibilities and due responsibilities and due
dates dates

* Implementation of actions ¢ Implementation of actions

e N W ..ol ol PFMEA RISK ANALYSIS PFMEA OPTIMIZATION
’ : W ® 5 (STEP 5) (STEP 6)
AEIBRIAL
c ©
3 S £ 810l Kz 8
&= o =
2= | 3| @ |89 $ . 1.9 . |s28|2 8
5 3 c |8 =) s g |86 2 [Sa§ 8
¢ g 2 Q oS |58 8 [S2|B 2
i 3 © 2Z |-g| @ ila (3]
< 3 c £ 58| g =
Q = C il
dd.mm. | planned O 73 3 S35 15} 2
4 e 3 <@ o}
measuring the yyyy k) 4 %
elastics and | L_E
lastic
gefor‘mation Force 100% check |2 (M Selected |Selected |Process |dd. |open 813]2 L
effects of brush adjusted of motor press with | Engineer| mm.
acc. performance force Mr. Paul | yyyy
MRU82/60 data curve acc. monitoring | Duncan
sheet spec.
MRKJ5038..

Source: AIAG / VDA FMEA Handbook
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Step 7: Results Documentation

 Communicate results and conclusions of the
analysis
* Within organization
* With customers and/or suppliers (as appropriate)

* Document actions taken including effectiveness
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Revised Rating Tables
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DFMEA Severity Table

Product General Evaluation Criteria Severity (S)

Potential Failure Effects rated according to the criteria below.

Blank until
filled in by user

Effect

Severity criteria

Corporate or
Product Line
Examples

10

Very
High

©

Affects safe operation of the vehicle and/or other
vehicles, the health of driver or passenger(s) or
road users or pedestrians.

Noncompliance with regulations.

(o]

High

Loss of primary vehicle function necessary for
normal driving during expected service life.

Degradation of primary vehicle function necessary
for normal driving during expected service life.

A OO | N

Moderate

Loss of secondary vehicle function.

Degradation of secondary vehicle function.

Very objectionable appearance, sound, vibration,
harshness, or haptics.

Low

Moderately objectionable appearance, sound,
vibration, harshness, or haptics.

Slightly objectionable appearance, sound,
vibration, harshness, or haptics.

Very low

No discernible effect.

Source: AIAG / VDA FMEA Handbook Table D1 - DFMEA SEVERITY (S)
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DFMEA Occurrence Table

Occurrence Potential (O) for the Product

Potential Failure Causes rated according to the criteria below. Consider Product

Experience and Prevention Controls when determining the best Occurrence

estimate (Qualitative rating).

Blank until
filled in by
user

Prediction of
Failure Cause
Occurring

Occurrence criteria - DFMEA

Corporate or
Product Line
Examples

10

Extremely high

First application of new technology anywhere without operating
experience and/or under uncontrolled operating conditions. No
product verification and/or validation experience.

Standards do not exist and best practices have not yet been
determined. Prevention controls not able to predict field
performance or do not exist.

Very high

First use of design with technical innovations or materials within
the company. New application or change in duty cycle / operating
conditions. No product verification and/or validation experience.

Prevention controls not targeted to identify performance to
specific requirements.

First use of design with technical innovations or materials on a
new application. New application or change in duty cycle /
operating conditions. No product verification and/or validation
experience.

Few existing standards and best practices, not directly applicable
for this design. Prevention controls not a reliable indicator of field
performance.

High

New design based on similar technology and materials. New
application or change in duty cycle / operating conditions. No
product verification and/or validation experience.

Standards, best practices, and design rules apply to the baseline
design, but not the innovations. Prevention controls provide
limited indication of performance

Similar to previous designs, using existingftechnology and
materials. Similar application, with changes in duty cycle or
operating conditions. Previous testing or field experience.

Standards and design rules exist but are insufficient to ensure
that the failure cause will not occur. Prevention controls provide
some ability to prevent a failure cause.

Quality
Support
Group
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Occurrence Potential (O) for the Product
Potential Failure Causes rated according to the criteria below. Consider Product Blank until
Experience and Prevention Controls when determining the best Occurrence filled in by
estimate (Qualitative rating). user
Prediction of Corporate or
o Failure Cause Occurrence criteria - DFMEA Product Line
Occurring Examples
Detail changes to previous design, using proven technology and
materials. Similar application, duty cycle or operating conditions.
Previous testing or field experience, or new design with some test
experience related to the failure.

Design addresses lessons learned from previous designs. Best
Practices re-evaluated for this design but have not yet been
proven. Prevention controls capable of finding deficiencies in the
product related to the failure cause and provide some indication
of performance.

Almost identical design with short-term field exposure. Similar
application, with minor change in duty cycle or operating
conditions. Previous testing or field experience.

Moderate

Predecessor design and changes for new design conform to best
practices, standards, and specifications. Prevention controls
capable of finding deficiencies in the product related to the failure
cause and indicate likely design conformance.

Detail changes to known design (same application, with minor
change in duty cycle or operating conditions) and testing or field
experience under comparable operating conditions, or new
design with successfully completed test procedure.

3 Low
Design expected to conform to Standards and Best Practices,

considering Lessons Learned from previous designs. Prevention
controls capable of finding deficiencies in the product related to
the failure cause and predict conformance of production design.
Almost identical mature design with long term field exposure.
Same application, with comparable duty cycle and operating
conditions. Testing or field experience under comparable
operating conditions.

2 Very low Design expected to conform to standards and best practices,
considering Lessons Learned from previous designs, with
significant margin of confidence. Prevention controls capable of
finding deficiencies in the product related to the failure cause and
indicate confidence in design conformance.

Failure eliminated through prevention control and failure cause is
not possible by design

Product Experience: History of product usage within the company (Novelty of design, application or use case).

Results of already completed detection controls provide experience with the design.

Prevention Controls: Use of Best Practices for product design, Design Rules, Company Standards, Lessons

Learned, Industry Standards, Material Specifications, Government Regulations and effectiveness of prevention

oriented analytical tools including Computer Aided Engineering, Math Modeling, Simulation Studies, Tolerance Stacks

and Design Safety Margins

Note: O 10, 9, 8, 7 can drop based on product validation activities.

1 Extremely low

~ Table D2 - DFMEA Occurrence (O)
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DFMEA Detection Table

Detection Potential (D) for the Validation of the Product Design
Detection Controls rated according to Detection Method Maturity and fB_Iank. ahel
- . illed in by
Opportunity for Detection. sy
_— . Corporate or
D AS:;:::::O Detection Method Maturity Opg::;t::rt\ilg‘for Product Line
Examples
Test method not
10 Test procedure yet to be developed. dafiried
Very low -Fai O~
o il Test method not designed specifically iaz‘aslls SZ;};-;;;;?_.
to detect failure mode or cause. Testing
Pass-Fail, Test-to-
8 New test method; not proven. Fail, Degradation
Low Testing
7 Proven test method for verification of Pass-Fail Testing
functionality or validation of p
6 performance, quality, reliability and Test-to-Failure
durability; planned timing is later in the
=N 5 Moderate | product development cycle such that Degradation
test failures may result in production Testing
delays for re-design and/or re-tooling.
4 Proven test method for verification of Pass-Fail Testing
functionality or validation of X
3 Hiah performance, quality, reliability and Test-to-Failure
9 durability; planned timing is sufficient Doaradation
2 to modify production tools before '?estin
release for production. 9
Ve Prior testing confirmed that failure mode or cause cannot
1 hi ?: occur, or detection methods proven to always detect the
9 failure mode or failure cause.

Source: AIAG / VDA FMEA Handbook Table D3 - DFMEA DETECTION (D)

Quality

 Welelels 888-336-1124 | www.qualitysupportgroup.com
Group




Source: AlA
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-MEA Severity Table

Process General Evaluation Criteria Severity (S)

N

Potential Failure Effects rated according to the criteria below.

Blank ur
filled in by
user

Effect

Impact to Your Plant

Impact to Ship-to Plant
(when known)

Impact to End User
(when known)

Corporate or
Product Line
Examples

10

High

Failure may result in an
acute health and/or
safety risk for the
manufacturing or
assembly worker

Failure may result in an
acute health and/or
safety risk for the
manufacturing or
assembly worker

Affects safe
operation of the
vehicle and/or other
vehicles, the health
of driver or
passenger(s) or
road users or
pedestrians.

Failure may result in in-
plant regulatory
noncompliance

Failure may result in in-
plant regulatory
noncompliance

Noncompliance with
regulations.

Moderately
high

100% of production run
affected may have to be
scrapped.
Failure may result in in-
plant regulatory
noncompliance or may
have a chronic health
and/or safety risk for the
manufacturing or
assembly worker

Line shutdown greater
than full production shift;
stop shipment possible;

field repair or
replacement required
(Assembly to End User)
other than for regulatory
noncompliance.
Failure may result in in-
plant regulatory
noncompliance or may
have a chronic health
and/or safety risk for the
manufacturing or
assembly worker.

Loss of primary
vehicle function
necessary for
normal driving
during expected
service life.

Product may have to be
sorted and a portion
(less than 100%)
scrapped; deviation from
primary process;
decreased line speed or
added manpower

Line shutdown from 1
hour up to full production
shift; stop shipment
possible; field repair or
replacement required
(Assembly to End User)
other than for regulatory
noncompliance

Degradation of
primary vehicle
function necessary
for normal driving
during expected
service life.

<
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Process General Evaluation Criteria Severity (S)
Blank until
Potential Failure Effects rated according to the criteria below. filled in by
user
S Effect Impact to Your Plant Impact to Ship-to Plant | Impact to End User gl?org:::?tfi:;
P (when known) (when known) Examples
100% of production run
6 may have to be Line shutdown up to one | Loss of secondary
reworked off line and hour vehicle function.
accepted
Less than 100% of
A portion of the product affected; strong =
5 Moderately production run may have | possibility for additional Sg:(?nr::at::;?ﬁge
low to be reworked off line defective product; sort funcrt)i/on
and accepted required; no line ’
shutdown
. Defective product Very objectionable
o,
100 rf;aof g;?/iug'gg e triggers significant appearance, sound,
4 rewo)r/ke @i etaBon reaction plan; additional vibration,
beferaiiisproescse defective products not harshness, or
P likely; sort not required haptics.
: Moderately
. Defective product o S
A portion of the triggers minor reaction objectionable
3 production run may have e S y appearance, sound,
; B plan; additional defective : :
to be reworked in-station = . vibration,
before it is processed progducts not likely; s harshness, or
not required habt '
aptics.
Low
Defective product Slightly
3 : . triggers no reaction plan; objectionable
Slight WAL oL fo additional defective appearance, sound,
2 process, operation, or ¢ ISl ibrati
operator products not like y,_sort vibration,
not required; requires harshness, or
feedback to supplier haptics.
. No discernible effect or No discernible
1 Very low No discernible effect — GHBEE.

Source: AIAG / VDA FMEA Handbook Table P1 - PFMEA SEVERITY (S)
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PFMEA Occurrence Table

Occurrence Potential (O) for the Process
Potential Failure Causes rated according to the criteria below. Consider Prevention
Controls when determining the best Occurrence estimate. Occurrence is a predictive
qualitative rating made at the time of evaluation and may not reflect the actual Blank until filled
occurrence. The occurrence rating number is a relative rating within the scope of the in by user
FMEA (process being evaluated). For Prevention Controls with multiple Occurrence
Ratings, use the rating that best reflects the robustness of the control.
Prediction of Tviso of Corporate or
o Failure Cause yp Prevention Controls Product Line
- Control
Occurring Examples
10 Extremely high None No prevention controls.
9 . : Prevention controls will have little
8 Yery tilgh Behavior) effect in preventing failure cause.
7 Hiah Prevention controls somewhat
6 9 Behavioral effective in preventing failure cause.
or Technical i ive i
5 llodaraie Prevention cpntrol_s are effective in
4 preventing failure cause.
3 Low Best
Practices: Prevention controls are highly
2 Very low Behavioral | effective in preventing failure cause.
or Technical
Prevention controls are extremely
effective in preventing failure cause
from occurring due to design (e.g.
. part geometry) or process (e.g.
! Exeammaly iow kel fixture or tooling design). Intent of
prevention controls - Failure Mode
cannot be physically produced due
to the Failure Cause.

Prevention Control Effectiveness: Consider if prevention controls are technical (rely on machines, tool
life, tool material, etc.), or use best practices (fixtures, tool design, calibration procedures, error-
proofing verification, preventive maintenance, work instructions, statistical process control charting,
process monitoring, product design, etc.) or behavioral (rely on certified or non-certified operators,
skilled trades, team leaders, etc.) when determining how effective the prevention controls will be.

Source: AIAG / VDA FMEA Handbook Table P2 - PFMEA OCCURRENCE (O)
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PFMEA Detection Table

Detection Potential (D) for the Validation of the Process Design
Detection Controls rated according to the Detection Method Maturity and Opportunity for Ellgr:iki:rt])t)l/'
Detection. o
Corporate
Ability to Detection Method : ; or Product
D Detect Maturity Opportunity for Detection Ling
Examples
10 e r:f::"{:)% ?]ralgsb;;icr:lon The failure mode will not or cannot be
established or is known. detectsd.
Very low It is unlikely that the
9 testing or inspection The failure mode is not easily detected
method will detect the through random or sporadic audits.
failure mode.
test ot insnsctivnmaihod Human inspection (visual, tactile, audible),
8 a8 hiot bF:aen OV o or use of manual gauging (attribute or
b effsctive an[c)j reliable variable) that should detect the failure mode
(e.g. plant has little or no . OrieRs gause.
Low experience with method Machine-based detection (automated or
gauge R&R results ’ semi-automated with notification by light,
- marginal on comparable buzzer, etc.), or use of inspection equipment
process or this application such as a coordinate measuring machine
etc.). ' that should detect failure mode or failure
cause.

Source: AIAG / VDA FMEA Handbook
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~ Detection Potential (D) for the Validation of the Process Design
Detection Controls rated according to the Detection Method Maturity and Opportunity for ?:l‘:;ki:gt"
Detection. Gaor y
» g Corporate
D A[I:;:;;):::o Dete:ltllaot:rli\:sthod Opportunity for Detection o8 T_';g:um
Examples
Human inspection (visual, tactile, audible),
or use of manual gauging (attribute or
6 Test or inspection method variable) that will detect the failure mode or
has been proven to be failure cause (including product sample
effective and reliable (e.g. checks).
Moderate plarr:‘telt'\::dg)g;%réznézglth Machine-based detection (semi-automated
resulis'ara acceptable on with notification by light, buzzer, etc.), or use
5 comparable process or of il.'\spectlon equipment such as a
this application, etc.). coordinate measuring machine that will
detect failure mode or failure cause
(including product sample checks).
Machine-based automated detection
method that will detect the failure mode
downstream, prevent further processing or
system will identify the product as
a discrepant and allow it to automatically
move forward in the process until the
designated reject unload area. Discrepant
~ System has been proven product will be controlled by a robust system
to be effective and reliable that will prevent outflow of the product from
(e.g. plant has experience the facility.
with method on identical - -
process or this Machine-based automated detection
application), gauge R&R method that will detect the failure mode in-
High results are acceptable, etc. station, prevent further processing or
system will identify the product as
3 discrepant and allow it to automatically
move forward in the process until the
designated reject unload area. Discrepant
product will be controlled by a robust system
that will prevent outflow of the product from
the facility.
Detection method has
been proven to be Machine-based detection method that will
2 effective and reliable (e.g. detect the cause and prevent the failure
plant has experience with mode (discrepant part) from being
method, error-proofing produced.
verifications, etc.).
Failure mode cannot be physically produced as-designed or processed,
1 Very high or detection methods proven to always detect the failure mode or failure
cause.

Source: AIAG / VDA FMEA Handbook
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Table P3 - PFMEA DETECTION (D)
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Action Priority

* High (H):

* Required to identify appropriate action to improve Prevention
and/or Detection Controls; OR justify and document why current
controls are adequate

* Priority Medium (M):

» Should identify appropriate actions to improve prevention and/or
detection controls; OR, at the discretion of management, justify and
document why current controls are adequate

* Priority Low (L):
* Could identify actions to improve prevention or detection controls

Quality
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FMEA Action Priority Table

Action Priority (AP) for DFMEA and PFMEA
Action Priority is based on combinations of Severity, Occurrence, and Detection ratings in Blank until
order to prioritize actions for risk reduction. filled in by user
Prediction of ACTION
Effect S Failure Cause o Ability to Detect D PRIORITY | Comments
Occurring (AP)
Low - Very low 7-10 H
Very high 8-10 Moderate 5-6 H
High 2-4 H
Very high 1 H
Low - Very low 7-10 H
= Moderate 5-6 H
Hiah e High 24 H
Product or Plgnt o-10 E Very:high A L
Effect Very high ow - Very low 7-10 H
Moderate 5-6 H
Moderate 4-5 High S wr
Very high 1 M
Low - Very low 7-10 H
LS 2.3 Moderate 5-6 M
High 2-4 L
Very high 1 Es
Very low 1 Very high - Very low 1-10 | 5
Low - Very low 7-10 H
Moderate 5-6 H
Very high 8-10 High > =
Very high 1 H
Low - Very low 7-10 H
High 6-7 Mod.erate 5-6 H
High 2-4 H
Very high 1 M
Prclazt:;écctto":ig"l"ant 7-8 Low - Very low 7-10 H
Medarates 4-5 Moderate 5-6 M
High 2-4 M
Very high 1 M
Low - Very low 7-10 M
LS >3 Moderate 5-6 M
High 2-4 L
Very high 1 E
Source: AIAG | VDA EMEA Handbook Very low 1 Very high - Very low | 1-10 L
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Prediction of

ACTION

Effect S Failure Cause o Ability to Detect D PRIORITY Comments
Occurring (AP)
Low - Very low 7-10 H
Veiy Figh 8-10 Moderate 5-6 H
High 2-4 M
Very high 1 M
Low - Very low 7-10 M
High 6-7 Mod.erate 5-6 M
High 2-4 M
Product or Very high 1 L
Plant Effect 4-6 Low - Very low 7-10 M
Moderate Moderate 5-6 L
Moderate 4-5 =
High 2-4 L
Very high 1 L
Low - Very low 7-10 L
Low >3 Mod'erate 5-6 L
High 2-4 L.
Very high 1 L
Very low 1 Very high - Very low 1-10 e
Low - Very low 7-10 M
Very high 8-10 Moderate 5-6 M
High 2-4 L
Very high 1 L
Low - Very low 7-10 L
High 67 Mod_erate 5-6 L
High 2-4 L
Product or Very high 1 L
Plant Effect 2-3 Low - Very low 7-10 S
Low lModeraie e Moderate 5-6 L
High 2-4 L
Very high 1 L
Low - Very low 7-10 | 18
L >3 Moderate 5-6 L
High 2-4 L
Very high 1 L
Very low 1 Very high - Very low 1-10 L
v 1 bl oy 1-10 | Very high - Very low | 1-10 L

Source: AIAG / VDA FMEA Ha'f.ﬂfbla(ﬁp — ACTION PRIORITY FOR DFMEA and PFMEA
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Key Changes
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DFMEA Structure Analysis

AIAG 4" Ed FMEA New AIAG-VDA 1st Ed FMEA

Continuous .
Improvement Structure Analysis (Step 2)

! Un CtiOn Hstory/Change g/‘m

Authorization (Option {lgherl_evel LT Characteristic Type

Issue Number

Quality
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DFMEA Function Analysis

AIAG 4" Ed FMEA New AIAG-VDA 1st Ed FMEA

Functional Analysis (Step 3)

[J N
I AN \
1. Next Higher Level 2. Focus Element sl Lc_»wer Level
: . Function and
Function and Function and p

. . Requirement or

uirement Requirement . L.

Charac!

N’

Quality

 Welelels 888-336-1124 | www.qualitysupportgroup.com

Group



DFMEA Failure Analysis

AIAG 4t Ed FMEA New AIAG-VDA 1st Ed FMEA

Failure Analysis (Step 4)

otentia
Cause(s)/
echanism(s

Potential Atential (7]

Failure Effect(s) of
Mode @re/ <

A

1. Failure Effects (F
to the Next Higher
Level Element and/or

Vehicle End User /

. Failure Cause (FC) of
e Next Lower Element
or Characteristic

2. Failure Mode (FM) of
the Focus Element

uoneayisse|d

Severity (S) of

Quality
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DFMEA Risk Analysis

Current AIAG 4th Ed FMEA New AIAG-VDA FMEA
—n RISK ANALYSIS
& &1 Current Current A
g % Potential | §| Process | Process 8 E B
Sl <[ JCausels) | 5| Controls | Controls - o &
% % of Failure ) Prevention Detection (o] Current L g
o O Current |5 : “— Q
™ Prevention | Detection | 2 Q
N Control (PC) 2| Contols (G E
e
of EC g (DC) of FC .5 8
- or FM '.6 —
(3 Q Q
0 o| |\i
0
|

Removed — special characteristic identification not required in DFMEA,; can use
Filter Code column (optional)
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PEMEA Structure Analysis

Subsystem, Part
Element or Name of
Process

Name of Focus
Element

Current AIAG 4" Ed FMEA New AIAG-VDA FMEA
Process
— 1. Process Item 2. Process Step 3. Process
Work Element
Function System, Station No. and

[Man, Machine,
Indirect Material,
Environment, etc.]
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PEMEA Function Analysis

Current AIAG 4" Ed FMEA

Process
Step

Function

Quality
Support
Group

New AIAG-VDA FMEA

FUNCTION ANALYSIS

1. Product and/or
Process Function
that the Process
Item Creates
(Product, In Plant,
Ship to Plant, End
user when known)

2. Function or
Outcome of the
Process Step and
Characteristic
Description
(Quantitative value
is optional)

3. Function or
Task of the Work
Element and
Characteristic

888-336-1124 | www.qualitysupportgroup.com




PEMEA Failure Analysis

AIAG 4t Ed FMEA New AIAG-VDA 1st Ed FMEA

Failure Analysis (Step 4)
e — T — e —

Ve N ¥
1. Failure Effects (FE)

to the Next Higher 2. Failure Mode (FM) o

Level Element and/or the Focus Element

Potentia
Causes(s)
of Failure

m
» v o ®» — O

3. Failure Cause (FC)
the next Lower Elemen
or Characteristic

_g—

of
AEN

Seve

Quality
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PFMEA Risk Analysis

Current AIAG 4t" Ed FMEA New AIAG-VDA FMEA
. RISK ANALYSIS
5 @l Current Current
£ % Potential | §| Process | Process 8 ._zl_
i <||Cause(s) [ 5| Controls | Controls “ ) .
» % | Jof Failure g Prevention Detection 2 Current TR 2
curent 15| Detection | & 3]
Prevention | 4 Controls | O T
Control (PC) § (DC) of FC oy =
= 9
S 5 or FM © )
O 9
O o
[

Quality
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DFEMEA Optimization

Current AIAG 4t Ed FMEA New AIAG-VDA FMEA

Action Results
; psponsibilty T 6. OPTIMIZATION
<Rec2m'me'\ded & Targel | Actions Taken 'g & -3 g
Qr/ Ompletion Date | 4 Efactive Date O% 2:\): E z .
; Action ~| <o
Prevention | Detection Responsible  Target aken with | Completion UE): él ¢
. . Person's ~{Completio . Peton 2 AHE
Action | Actio Pointerto| Date | S[5| &
Name Date 1= ol 3%
arded | Evidence ) 2le

Quality

gupport 888-336-1124 | www.qualitysupportgroup.com
roup




Transition Strategy
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Transition Strategy
(Automotive Suppliers)

 Existing FMEAs developed per the AIAG 4t Edition can
remain

 Plan the transition

* From current FMEA processes and methods to the new AIAG VDA
FMEA process and tools

* Use existing FMEAs for a starting point
e Consider: Minor or major change, New rating scales, Analytical
methods and format
* New projects
* Consider:

* Company leadership mandates, Customer Specific Requirements
Transition date and milestones
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Questions?
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http://www.google.com/imgres?imgurl=http://1.bp.blogspot.com/_z_C1nlWDudg/TKKx3UQz__I/AAAAAAAAAFE/XuwjuVxwnJE/s1600/questions.jpg&imgrefurl=http://justcallmelovely.blogspot.com/2010/03/questions.html&usg=__NnPUEKoq9rCIYYgnXD5Kee85mqA=&h=482&w=300&sz=14&hl=en&start=11&sig2=oKSaeQ3I5kxLf9FMvjfZLw&zoom=1&tbnid=xYfHBpI-iHIZzM:&tbnh=129&tbnw=80&ei=2u2RTqzxG6WhmQWR7LT1Dw&prev=/search?q=Questions?&um=1&hl=en&sa=N&rlz=1T4ADFA_enJP452&tbm=isch&um=1&itbs=1

