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AIAG-VDA D-FMEA

Project Team Objective

Provide consistent
direction, guidance
to all automotive
suppliers

AIAG

VDA | it
Quality Management in
the Automotive Industry

s bS48 b sodweacind

Product. and Prozoss.FNEA

Update to include:

- Best Practices

- Improved Examples
- Functional Safety
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AIAG-VDA FMEA Project
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VDA FMEAR} AIAG FMEA 2 37 & OEMEAN=0| 2ot U=
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AIAG FMEA Reference Manual

SAE J1739 FMEA

SAE J1739 4th Edition, AIAG FMEA 0§+ € 4th Edition
AIAG-VDA FMEA Z=1Th &
AIAG-VDA FMEA 114 &¢I
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96'd 0|2 X}EXl Recall = XFHLZE J71otA US.

Traceability

NHTSA Reported Recall Trends
1996 Through 2016
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Alabama Automotive Insight. Expertise. Results.
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Traceability

e Qur Goal:

Hlustration of Situation:
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Not Knowing Where Parts Are
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Alabama Automotive
Manufacturers Association
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Easily Finding Parts

o =]

Shipmant 1

Shipmant 3

Shipmant 3

Shipment &

Shipment S

Shipment b

Shipment ¥

Shlpmend

thipmant 10

thipmant 11

Shipmarit 12|
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Insight. Expertise. Results.
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AIAG Core Tools Software Map

Parts List

Projects
Part

Characteristics
Meetings

Deliverables

i PROCESS
FLOW

Action Items

Reports

Operations

Process
Characteristics

msigni. expern use. nesults.
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Form Linkage is Critical
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Insight. Expertise. Results.
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Projects meeting and face to face meetings

First contacts November 2014

> Since May 2015 regular conference calls (weekly / bi-weekly)
> Three face to face meeting took place

1.Design FMEA main results Meeting in CW 07/2016 (AIAG)
Review of VDA and AIAG approach

Definition of 6 step approach

Clarification of inputs and outputs of the 6 steps

Review of Ranking Charts (S, O, and D)

RPN is replaced by Action Priority (AP)

DFMEA: Classification column special characteristics deleted

YVVYVVY
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Design FMEA main results

> EHEM S| 6to IATF 16949/8.3.3.3

> P-FMEA2} Control PlanOf| 0t01§ "ESEH| HEA

> D-FMEA : &FAlof| "2 5 2t0] QS -)EE'401| EHEY HA

Process FMEA main results Meeting in CW 17/2016 (VDA)
Review of Process AIAG and VDA
Disposition of PFMEA as 7 step approach
PFMEA: Classification column special characteristics remains
RPN is replaced by Action Priority (AP)

FMEA-MSR (Monitoring and System Response) main results : 04/2017 (AIAG)

Meeting in CW 12/2018 (VDA)
Disposition of Feedback. Review of all chapters. Editorial and technical revision

qE] Copy Right reserved AMP - 10 -
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Attendees

Audi AG Knorr-Bremse SfN GmbH Nexteer
Continental Teves AG Automotive*

Daimler AG ON Semiconductor

Daimler Truck North America* Opel Automobile GmbH

FCA US LLC Ford Motor Robert Bosch GmbH

Company General Motors* Schaeffler Technologies AG & Co KG
Honda of America Mfg., Inc. Ing.- ~ VOLKSWAGEN AG

Blro Pfeufer (on b. of vbA-QMc) ZF Friedrichshafen AG

ZF TRW
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AIAG-VDA FMEA 2sial™ 5019.4.4 WEBINAR

Current Development Status

* Final Draft in Approval Process

— AIAG QSC: April 2, 2019

— VDA QMA: May 8§, 2019

— Both approvals required to release the document
* Release of Handbook — June 2019

— Launch events in Germany and U.S.
* Availability of Training — Q3 2019

— Each Association updating training courses

@ AMPZIME! Copy Right reserved AMP -12 -
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AIAG-VDA D-FMEA

Examples of Major Changes and Benefits

7 Step Approach
Supplemental FMEA — MSR

New Severity, Occurrence, Detection Tables
PFMEA Failure Analysis
Action Priority (AP) Tables

More Structured Approach — Leverages Lessons Learned — Prevention Driven

Copy Right reserved AMP
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FMEA Monitoring and
System Response
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@P-FMEA Failure

MAN, MACHINE, MATERIAL,
environMent

G®RPNAIH| > AP

High : Shall
Medium : Should
Low : Could
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SHAMHZF AN @7 Step Approach

AIAG &VDA FMEA - 7 Step Approach

Seven Step Approach

System Analysis

Failure Analysis and Risk Mitigation Risk Communication

1st Step 2nd Step 3rd Step
Planning &
P ation Structure Analysis Function Analysis

4th Step 5th Step 6th Step 7th Step
Failure Analysis

[N}

Optimization Results Documentation

' ¢

Applies to DFMEA, Supplemental FMEA — MSR, and PFMEA

Copy Right reserved AMP - 15 -
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Supplemental FMEA - MSR

« FMEA MSR = Monitoring and System Response

— Supplemental approach for Design FMEA

— Addresses Risk Analysis of “Mechatronic Systems”
* Not previously addressed in AIAG 4t Edition FMEA

— Describes linkages between Design FMEA and Functional Safety
(1SO 26262) concepts and analyses

— Unique Frequency (F) and Monitoring (M) Rating Tables

@ AMPZIME! Copy Right reserved AMP - 16 -
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New PFMEA Severity Table

Process General Evaluation Criteria Severity (S)

Potential Failure Effects rated according to the criteria below.

Blank until filled
in by user

S Effect

Impact to Your Plant

Impact to Ship-to Plant
(when known)

Impact to End User
(when known)

Corporate or
Product Line
Examples

AIAG 4 Edition

Issue with Severity 10/9

AIAG & VDA FMEA Handbook
' ' - 10 — Safe operation defects
“Without warning” — “with warning” 9 — Noncompliance with regulations

Copy Right reserved AMP
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S ZAAS- ® NEW S.0.D.

New 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.

_ . c
o Prgdlctlon of Fa_llure Type of Control Prevention Controls P:?ngcl)(r:?t&:;
ause Occurring Examples
AIAG 4t Edition AIAG & VDA FMEA Handbook
Rating based on defects/thousand, Rating b.ased on robustness of .
set for high volume production rates prevention controls, can be applied to

any production rate

Copy Right reserved AMP - 18 -
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New 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 ?Ill"’;’;ki;'gt”
Detection. ear Y
D Ability to D . . . ] gorgorat:._or
Detect etection Method Maturity Opportunity for Detection roduct Line
Examples

AIAG 4t Edition

Rating based on “Opportunity for

Detection” and “Likelihood of
Detection” by Process Controls

AlIAG & VDA FMEA Handbook

Rating based on “Maturity of Detection
Method” and “Opportunity of Detection”
More stringent ratings, requires control of
rejected product to prevent outflow

@ Avpziy
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i MHZAAMSE- @ P-FMEA 4M FC &M

Addition of 4M

* For each Failure Mode (FM)
consider these categories as
sources of Failure Cause (FC)

— Man
— Machine

What happens?
Failure Effect

Focus Element

Failure Chain Model — Material

— EnvironMent

@ AMPZAE Copy Right reserved AMP - 20 -
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Action Priority (AP) for DFMEA and PFMEA
Action Priority is based on combinations of Severity, Occurrence, and Detection ratings in order to Blank until
prioritize actions for risk reduction. filled in by user
Prediction of ACTION
Effect S Failure Cause (0] Ability to Detect D PRIORITY Comments
Occurring (AP)

AIAG 4th Edition AlAG & VDA FMEA Handbook
RPN =Sx O xD S, O, D considered at the same time, while weighting
All three weighted equally Severity highest, then Occurrence, then Detection

Determines Priority of Action=H, M, L

PZME Copy Right reserved AMP -21 -
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DFMEA Spreadsheet

Design Failure Mode and Effects Analysis (DESIGN FMEA)

| SCOPE DEFINITION (STEP 1) |
Company Name: Name of company responsible for DEMES
Engineering Location; Seograghical location
Customer Name: MName of customena) or [Product Family]
Model Year / Platform: y =

Subject: Mame of DFMEA project
DFMEA Start Date; Date DFMEA project started
DFMEA Revision Date: |atest revision date
Cross-Functional Team: Team Roster nesdad

DFMEA ID Number: Determined by the comps
De=sign Responsibility: Name of DFMMEA owner
Confidentiality Level: Businsss Lse. Confidents

CONTIMUAL
IMPROVEMENT STRUCTURE AMALY SIS (STEP 2) FUNCTIOMN AMALY SIS (STEP 3) FAILURE ANALYSIS |STEP 4)
. 3. Next Lower _ 3. Next Lower Level| 1. Failure Effects (FE) ?_}, 3. Failure Cause
Histary / Change Level A Mot Higher Function and to the Next Higher w2, Failure Mode [FM)| (FC) of the Next
Autharization 1. Next Higher Lewvel 2 Focus Element Level Function and Funetion and
(As Applicable) or Characteristic e o Requirement or | Level Element andfor ‘s |of the Focus Element| Lower Element or
Type Characteristic Vehicle End User Characteristic
‘Window Lifter Motor Electrical Motor Erush Card Base Raise and lower Commutation Brush card body Torgue and rotating 6 |Commutation system |Brush card body
Body window according |system transports [transports forces welocity of the intermittently bends in contact
Handback to parameterization |the electrical between spring and |window lifter motor connects the wrong |area of the carbon
Example -this eurrent between moter body te held |too low eoils (L1, 3and 2 brush, dus to tos
| oW can be coil pairs of the the brush spring instead of L1, 2and  |low stiffness in
hidden or deleted electromag netic system in <, y, z 3), resulting in angle |carbon brush
converter position (support deviation contact area
Ceim LtAting
RISK ANALY SIS (STEP 5) OPTIMIZATION (STEP 6)
6—- —
Current |& o= =1 9C |5
Current |y | prection |z B % BE R it Target Action Tak 215|122
- . . esponsibie darget chon |aken .
Prevention g g 5L = o 5| Prevention Detection ponsi get - ; Completion | = | £ S i
s Contrels |= O T = . . Person's Completion Status with Pointer to = @ =
Control (PC) | = 5 |l = |5 B Action Action . Date o = o | =
(DC)of FC or|2 % L |= (] Name Date Evidence o 2 2 | L
ofFC |3 < @ | 8 &
FM Q O
o
Simulationof | 2 |Sample test: 2 L
dynamic measuring
forces on the elastics
ME 2 - 22 -
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