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Omnex provides training, consulting and software solutions to the
international market with offices in the USA, Canada, Mexico, Latin America,
Germany, China (PRC), India, the Middle East and SE Asia. Omnex offers over

400 standard and customized training courses in business, quality,

environmental, laboratory, food safety, occupational health & safety
management systems worldwide.

email: info@omnex.com

Web: www.omnex.com
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Course Objectives

Provide and overview on need for FMEA and its integration in
the company.

Provide an understanding of the 7 Step approach in the New
AIAG VDA FMEA 1%t Edition.

Provide an overview on the role of Senior Management in the
Development and maintenance of FMEA.

Emphasize on the collaboration of Customer (OEM), Tier N,
and Supplier in Developing a FMEA.

Provide a summary on changes and its rationale.
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Agenda

1. Introduction to Failure Modes and Effects Analysis (FMEA)
a. Whatis FMEA
b. Types of FMEA
C. System FMEA Vs. Design FMEAs
2. Changes Summary
a General Changes
b 7 Step Changes with Rationale (using DFMEA)
C. Summary
d References
3. How to Develop / Implement AIAG VDA FMEA
a. The FMEA Team
b.  Conducting an FMEA
C. Basic Structure of an FMEA
4. Transition Strategy to AIAG VDA FMEA

5. Omnex Workshops on AIAG VDA FMEA
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A BRIEF INTRODUCTION TO OMNEX
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Omnex Introduction

* International consulting, training and software development
organization founded in 1985.
* Specialties:
— Integrated management system solutions.

— Elevating the performance of client organizations.
— Consulting and training services in:
* Quality Management Systems, e.g. ISO 9001, IATF 16949, AS9100, QOS
e Environmental Management Systems, e.g. ISO 14001
e Health and Safety Management Systems, e.g. OHSAS 18001
* Leader in Lean, Six Sigma and other breakthrough systems
and performance enhancement.

— Provider of Lean Six Sigma services to Automotive Industry via AIAG
alliance.
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About Omnex

 Headquartered in Ann Arbor, Michigan with offices in major global
markets.

* In 1995-97 provided global roll out supplier training and development for
Ford Motor Company.

* Trained more than 100,000 individuals in over 30 countries.
* Workforce of over 400 professionals, speaking over a dozen languages.

 Former Delegation Leader of the International Automotive Task Force
(IATF) responsible for IATF16949.

* Served on committees that wrote QOS, ISO 9001:2000, QS-9000 and it’s
Semiconductor Supplement, and ISO IWA 1 (ISO 9000 for healthcare).

* Member of AIAG manual writing committees for FMEA, SPC, MSA, Sub-tier
Supplier Development, Error Proofing, and Effective Problem Solving (EPS).
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Omnex Worldwide Offices

o Omnex Global Head Quarters (Michigan, USA)
West Coast Operations (San Jose, CA)

o Middle East (Dubai, Saudi Arabia, Bahrain)

o Asia Pacific HQ (Chennai, Pune, Delhi, Bangalore) o Thailand (Bangkok)
o China (Shanghai, Guangzhou, Wuhan, Chengdu) Mexico (Monterrey)
o Canada (Mississauga) o Singapore

o Europe (Berlin, Germany) o Malaysia (Kuala Lumpur)



Chapter 1
Introduction to
Failure Mode Effects Analysis (FMEA)




Alignment of APQP Processes
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I
FMEA is one of the APQP deliverables

PHASE | PHASE | Determine Customer Expectations; ability to meet requirements,
e OUTPUTS the program; provide inputs to development processes.

PHASE I

plan

Conduct DFMEA, c:reate and test prototypes; finalize

PHASE Il PHASE Ii £ . - S
ACTIVITY OUTPUTS features, functici and S_peC|aI C_hgr_acterlstlcs,
DVP&R and manufacturing feasibility.

PHASE Il
INPUTS

Desion wvianutacturing Process: Process
Flow, PFMEA, Control Plan, W.l.s;
deterinine nrgcess controls, methods for
monitoring and recording results.

PHASE Il PHASE llI
ACTIVITY OUTPUTS

PHASE IV
INPUTS

Management Review, monitor and measure manufacturing processes & PHASE V
product; manage continual improvement. ACTIVITY
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Also, FMEAs are PPAP requirements

Product Definition PPAP Core Elements

o Design Record
e Engineering Change Documents

Initial Process Studies

Qualified Laboratory
Documentation

9 Customer Engineering Approval

PPAP Core Elements

DFMEA

Appearance Approval Report
Sample Production Parts
Master Sample

Process Flow
o Checking Aids

O rrvea

o Process Control Plan (Prototype)

Customer Specific Requirements

Part Submission Warrant

000066 06

Q Measurement Systems Analysis

e Dimensional Results PPAP Approval

€ PrAP Review and Sign-Off

@ Material Performance Tests
OMNEX
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WHAT IS FMEA?

Purpose and Benefits
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FMEA: Process Definition

 The FMEA process is a disciplined analytical process that allows
the design team to anticipate potential failures and prevent their

occurrence early in product design, and manufacturing process
development.

 The FMEA is integrated into the work of the design and
development teams (departments) and aimed at system
optimization and risk mitigation.

Risk Assessment and
Knowledge Management
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Why Perform FMEA?

* Prevention is the only effective way to achieve zero defect
launch goals.

 S/D/P FMEA are used extensively in the automotive industry
to effectively reduce defect levels:
— Many automotive manufacturers are at <20 ppm.
— Automotive industry average is 0.23% defects.
— Aerospace industry average is 2% defects.

* FMEA enables building an engineering knowledge base
providing shorter lead times and fewer delays.

* FMEAs are integral in Problem Solving

We Need a Paradigm Shift from Detection to Prevention
OMNEX
Y

WWW.OMNEX.COM Copyright 2019, Omnex. All Rights Reserved. 16




e
Purposes and Benefits of FMEA

 The FMEA process is a structured approach to...

— Improve the quality, reliability, and safety of products, processes, and
services.

— Increase customer satisfaction.
— Reduce development timing and cost.
— Document and track actions taken to reduce risk.

Concept
Identify ways the product or process can fail

Then plan to prevent those failures

OMNEX
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Risk Reduction & FMEA

 FMEA distinguishes between System, Subsystem, and
Component design risk.

* Prevention is built into the FMEA format for S/DFMEA and
PFMEA.

* FMEA links with controls and strives for better and earlier
controls in design; e.g., DFMEA with DVP&R and PFMEA with

Control Plans.
* Links PFMEA with Control Plans to shop floor controls.

* FMEA focus is on improvement actions to reduce risk.

OMNEX
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TYPES OF FMEA
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Primary Types of FMEAs

e System FMEA: Used to analyze systems and subsystems in the
early concept and design stages.

— Focuses on potential failure modes associated with the functions and
interfaces of a system caused by design. omne

* Design FMEA: Used to analyze products before they are

released to production.

— Focuses on potential failure modes associated with the functions of a
product caused by design.

— Note: VDA uses the terms Product FMEA versus Design FMEA

* Process FMEA: Used to analyze processes before they are
released for use in serial production..

— Focuses on potential failure modes associated with the deliverables of

a process due to design and operation.
OMNEX
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e
SFMEA vs. DFMEA

* A system is a complete “product”; e.g.,
— At the top level system = Automobile

— At the WP (work product) level
system = “System” or
Structure

OMNEX
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SFMEA vs. DFMEA

An SFMEA includes the analysis of the interfaces among the
related subsystems / components.
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A DFMEA focuses on the =
analysis of the requirements and
interfaces within a subsystem / component.
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SFMEA vs. DFMEA

 The process for a System FMEA is generally the same as
the development of other FMEAs.

* Major differences:

— The System level FMEA focuses on functions and relationships

that are unique to the system as a whole (i.e., do not exist at
lower levels).

— The System level FMEA includes failure modes associated with
interfaces and interactions in addition to considering single
point failures which is the primary focus of product level FMEAs.

— The DFMEA is at the item/feature level and is an effective design

input tool; design output should have characteristics that
address all the critical items or features
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Classification of System, Subsystem and Component

« A System DFMEA is comprised of various subsystems and components which are
represented as system elements (items).

« System and subsystem analyses are dependent on the viewpoint or responsibility. Systems
provide functions at the vehicle level. These functions cascade through subsystems and
components.

* For purpose of analysis, a sub-system is considered the same way as a system. Interfaces
and interactions among systems, subsystems, the environment and the customers (e.g. Tier
N, OEM, and end user) may be analyzed in System FMEASs.

« Within a system there may be software, electronic, and mechanical elements. Examples of
systems include: Vehicle, Transmission System, Steering System, Brake System or
Electronic Stability Control System, etc.

« A component DFMEA is a subset of a system or subsystem DFMEA. For example, an
Electrical Motor is a component of the Window Lifter, which is a subsystem of Window Lifter
System. A Housing for the Electrical Motor may also be a component or part. For this reason,
the terms "system element"” or "item" are used regardless of the level of analysis.
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System Level

Item:
Jet engine

Sub-System Level Component Component Mfg
Function:
provide propulsion F Ilt_;_em' ¢ ltem: Srene
on demand uel franster Fuel Tubing P
Ass'y
Requirements: Function:
Fuel combustion on transfer fuel to Function: .
Function:
demand xxxx combustion Contain fuel from T
chamber on storage to chamber &
demand
Requirements: » Requirements: » Requirements:
K000 000000 AN
Y h 4 b J k4
Failure Mode e Failure Mode oot tpen
Combustion without [# — — — — 4— — — Leakage external [+ — o
demand external to to chamber Geometry or wall
chamber thickness
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(.:ause: Cause: Cause: Cause:
Design allows Ass'y design tube design * Fixture setti: i
internal leak allows integrity allows integrity * ineomin mat::;al
(pooling of fuel failure due to failure due to = Excesse%orming
outside function or function or
chamber) manufacturing manufacturing pressure applied
Effect: Effect: Effect: Effect:
Uncontained |« ) integrity failure |« integrity failure
. Internal leak ,
Failure of tube ass’y of tube
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Other Scopes of FMEAs

Process Design FMEA: Used to improve process design; capability, efficiency,
productivity, reliability.

Maintenance FMEA: Used to improve maintenance process and Overall Equipment
Effectiveness (OEE).

Machinery FMEA: Used to improve the design of plan machines and equipment.

EHS FMEA: Used to reduce risk of accident and injury experience to those
operating the process, as well as reduce damage to the process, facilities and
equipment.

Inspection Process FMEA: Used to analyze and improve the inspection process.

Logistics / Shipping FMEA: Used to improve the logistics / shipping process.

OMNEX
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Chapter 2
Changes Summary




Change Point Summaries
AIAG 4th Edition FMEA Reference Manual to AIAG & VDA
FMEA Handbook

« The AIAG & VDA FMEA method is described by a 7-Step approach.
» The steps are the synthesis of AIAG and VDA DFMEA process steps.
= For example, Block/Boundary Diagrams are shown as Step 2 of the 7-Step

approach and the same deliverable is shown as a prerequisite in the 4th Edition.

« Special Characteristics are removed from DFMEA but stay in PEFMEA,
= Refer Annex 01 Special Characteristics.

* For continuous Improvement a History/Change Authorization column is added

* The linkage between DFMEA and PFMEA is explained and FMEA Collaboration
= (Customer Tier n- Tier n+1).

OMNEX
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1st Step: Planning and Preparation

* Preparation is partly considered in the 4th Edition General FMEA Guidelines, Chapter Il
Overview of FMEA, and Chapter Il DFMEA.

« Step 1 includes definition of the "5T's": InTent, Timing, Team, Task, and Tool to be used to
document the analysis as well as identification of the analysis subject and baseline DFMEA
as appropriate.

« FMEA Form Sheet header is defined within Step 1 and the following changes apply:
I. Company Name added
ii. Marking of System, Subsystem or Component removed
lii. Engineering Location added
Iv. Customer Name added
v. Model Year(s)/Program(s) changed to Model Year/Platform
vi. Subject added
vii. Key Date removed
viii. Revision Date added
IX. FMEA Number changed to DFMEA ID Number
x. Page Number of Page Number removed
xi. Prepared By changed to Design Responsibility
xii. FMEA Date (orig.) changed to Start Date Reason for change:
xiii. Core Team changed to Cross-Functional Team To use common
xiv. Confidentiality Level added

terms and include

necessary information for record
management
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2nd Step: Structure Analysis

« For DFMEA, ITEM is expanded to SYSTEM, SYSTEM ELEMENT, and COMPONENT
ELEMENT with SYSTEM as Next Higher Level, SYSTEM ELEMENT as Focus Element,
and COMPONENT ELEMENT as Next Lower Level or Characteristic Type.

« Collaboration between customer and supplier is defined and added.

3. Next Lower Level or
Characteristic Type
COMPONENT ELEMENT

1. Next Higher Level 2. Focus Element
SYSTEM SYSTEM ELEMENT

Reason for change:
To correctly identify the system, subsystem, component and/or characteristic in relation to the item (focus

element) being analyzed.

This information is needed for Step 3, Function Analysis.

OMNEX
Y

WWW.OMNEX.COM Copyright 2019, Omnex. All Rights Reserved. 30



3rd Step: Function Analysis

« AIAG 4TH Edition Form Sheet A and C: Item/Function and Requirement are split so that
Item is part of Step 1 and Function and Requirement space is available for each of the
levels defined in Step 2.

* The description is more detailed how to formulate functions.

» Detailed definition of requirements | characteristics and usage of P-Diagram explained.

« Collaboration between engineering teams is described.

3. Next Lower Level
Function and Requirement or
Characteristic

1. Next Higher Level 2. Focus Element Function
Function and Requirement and Requirement

Important note:

AIAG Form Sheet A and C: Item/Function needed correction due to instances where customers have received DFMEAs showing an
Item description and Failure Mode with no Function or Requirement identified. The expectation is that a Function and Requirement
are necessary for an understanding of how the Function could fail.

Reason for change:
To establish the functions for each Item/System Element to demonstrate an understanding of how each

level contributes to the functionality of the next higher level.
Considering and listing the positive Functions and Requirements of the Product leads to listing the
negatives, the Effect of Failure, and the Causes of Failure.
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4th Step: Failure Analysis
« Concept of FOCUS ELEMENT establishes the focus of the analysis.

i. Potential Failure Mode changed to: Failure Mode {FM) of the Focus Element

il. Potential Failure Effect changed to: Failure Effects {FE) to the Next Higher level Element and/or End User
iii. Potential Failure Cause changed to: Failure Cause {FC) of the Next Lower Element or Characteristic

iv. Order of columns changed from FM, FE, FC to FE, FM, FC

Important note:

Although the order of columns changed, the order of creating the analysis using a spreadsheet remains the same. It is
necessary to identify first the (FM), then either the (FE) or (FC) depending on the team. When using FMEA-dedicated software
the team may perform the DFMEA in a different way e.g. identifying failures and then linking them in a proper failure chain of
(FE), (FM), (FC).

 |dentify failures by systematic description of question approach.
« More detailed description how to formulate failure effects, failure mode and failure
cause with examples.

* Relationship is shown between PFMEA and DFMEA.
« Collaboration between customer and supplier explained.

1. Failure Effect (FE) to the 3. Failure Cause of the Next

Next Higher Level System 2 (RALTLE Lalole 5 (R Cifi s Lower Level Element or
Focus Element o
and/ or End User Characteristic

Reason for change:
To promote the cause and effect analysis in terms of a chain of potential events. The structure, function,

and failure sections of the form sheet are designed using a pattern that leads to three levels of a failure
chain (FE), (FM), (FC).
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Y

WWW.OMNEX.COM Copyright 2019, Omnex. All Rights Reserved. 32




5th Step: Risk Analysis

« The term "ranking" replaced by "rating" because each failure is rated according to the criteria defined in
the rating charts. Each rating chart has a new column to add company-specific examples

i.  Severity rating- Ten-point scale with similar definitions for each level. Split rating of 10 and 9 allowing for alignment
with functional safety groups (Safety is 10 regardless of warning, and 9 is regulatory). The same scale is used for
DFMEA, PEMEA, and FMEAMSR when rating the (FE) to the end user level.

ii. Occurrence rating- Ten-point scale with added emphasis on Prevention Controls as

iii. input to the Occurrence rating.

iv. Detection rating- Ten-point scale that considers Ability to Detect, Detection Method Maturity, and Opportunity for
Detection.

v. Action Priority (AP) is offered as a replacement for Risk Priority Number (RPN) Reference AP table for High-
Medium-Low assignments. There is a common AP table for DFMEA and PFMEA.

vi. Classification replaced with Filter Code (Optional)- The Filter Code column may be used to flag potential
special characteristics or other information designated by the company

» Classification of failures as shown on product drawings and/or specifications (standard or special type)
is not a requirement of DFMEA, therefore the column was removed and replaced with a Filter Code
column, as optional.

* Current Controls, even if the implementation is in the future, are part of Risk Analysis.

* More detailed evaluation tables for occurrence and detection with examples.

» Collaboration between customer and supplier explained.
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5th Step: Risk Analysis

= —~

L 2 L [

. LL 5 O 5

L. Failure Effect S 3. Failure Cause Current a current = % 7
(FE) to the Next ~ 2. Failure Mode : : e) Detection o < o
; n of the Next Lower  Prevention ~ < =
Higher Level = (FM) of the " Controls a w o
P Level Elementor Control (PC) 2 ~ = T

System and/ or End @ £ Focus Element Characteristic of EC ¢ (DC)ofFCor 5 &I 8
User > = EM g 0 %

0 8 @ L

o z i

Reason for change:

Rating charts revised for global use by automotive OEMs and suppliers to encourage more effective and efficient DFMEAs by
using common rating criteria. The AP table considers the importance of Severity, then Occurrence, then Detection when

prioritizing actions for risk reduction as described in the AIAG 4th Edition FMEA Manual. The AP (H-M-L) considers the
ratings of S, 0, and D at the same time and applies logic to determine the priority of action.
The table also makes recommendations on how work through the three AP levels.
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6th Step: Optimization

The definition of optimization is detailed in the AIAG & VDA FMEA Handbook.

I. Recommended Action split into two columns: Preventive Action and Detection Action
li. New: Status (Suggested status levels: Open, Completed, Discarded)
lii. Changed: Action Taken with Pointer to Evidence

Iv. New: Remarks (for DFMEA team or internal use)

« New assessment or action effectiveness defined.
« Continual improvement described.

» Collaboration between FMEA team, management, customer and supplier explained.

Action D °lg % %
DFME.A DFMEA Detection Respons!ble Targe'; Stat | Takenwith | Complet | 2| & _5 < |
Prevention : Person’s Completion : . Slols|W| e
: Action us Pointerto | ionDate [ @ | £E| S| =S| &
Action Name Date : ol 31 2L |y
Evidence olo|a
n 8 Q

Reason for change:

The information helps the user with visual management to be sure each piece of information
correct. Important is the "Pointer to Evidence" for follow-up reasons.
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/th Step: Result Documentation

« Step 7 summarizes the scope and results of the DFMEA in a report for review by
internal management and/or the customer.

« The AIAG 4th Edition FMEA manual indicates that management owns the FMEA
process and has the ultimate responsibility of selecting and applying resources and
ensuring an effective risk management process including timing.

« These statements are found in Chapter 2, Strategy, Planning, Implementation.
However, the 4t Edition does not provide additional guidance on how to engage
management in the DFMEA team.

» Step 7 provides recommendations for what to include in results documentation.

» This report should indicate the technical risk of failure as a component of the
development plan and project milestones.

Reason for change:

The involvement of senior management in the FMEA Development and maintenance process has been
reinforced through this Step 7 using the reporting of FMEA.
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Summary

Similar rationale for changes have been clarified by AIAG VDA for PFMEA and
Supplement FMEA to MSR in Appendix F of AIAG VDA FMEA.

This joint publication is the culmination of more than three years of collaboration between
OEM and Tier 1 supplier members of the Automotive Industry Action Group (AIAG), and
the Verband der Automobilindustrie (VDA).

The text has been completely rewritten, and the FMEA method has been revised in a few
key areas. The intent is to provide a common foundation for FMEA across the sectors of
the automotive industry which are represented by these organizations.

While every effort was made to achieve consensus, it may be necessary to refer to
Individual corporate publications or Customer-Specific Requirements (CSR).

A new method, Supplemental FMEA for Monitoring and System Response (FMEA-MSR),
has been added. It provides a means for the analysis of diagnostic detection and fault
mitigation during customer operation for the purpose of maintaining a safe state or state
of regulatory compliance.

This handbook supersedes AIAG 4th Edition FMEA and VDA, "Product and Process
FMEA" Volume 4.
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References provided in AIAG VDA FMEA

« |ATF 16949: 2016 Quality management systems Particular requirements for the
application of ISO 9001 for automotive production and relevant service part organizations

« 1SO 9001 Quality management systems- Requirements

« 1SO 26262 Road vehicles - Functional safety

« SAE®° J1739 Potential Failure Mode and Effects Analysis in Design (Design FMEA),
Potential Failure Mode and Effects Analysis in Manufacturing and Assembly Processes
(Process FMEA)

« VDA Volume 2 Quality Assurance of Supplies

« VDA Maturity Level Assurance for New Parts

« AIAG APQP Advanced Production and Quality Planning

« AIAG PPAP Production Part Approval Process
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Chapter 3
How to Develop / Implement AIAG VDA FMEA
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THE FMEA TEAM
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Team Approach
 Conducting an FMEA is a “creative” process involving a cross-
functional team.

* Alarge portion of the benefit of the FMEA process comes from the
increase in knowledge generated by team discussions and related
activities. ownex

* This, in itself, is sufficient justification for using the FMEA process.

Who / which function should be part of the FMEA Team?

OMNEX
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Roles on the FMEA Team

Team Leader

— Typically the responsible engineer

Facilitator / Moderator
— Is an FMEA process expert
e Skilled in the FMEA methodology and facilitation methods
— Not a requirement for every team
* May not need a full-time facilitator
* Applicable for novice teams

Team Members
— Core Team
— Expanded Team

Scribe or Recorder
— Skilled in the use of the appropriate software

— Role should be rotated, if possible

What is the role of the Management then?

OMNEX
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Management Responsibility

“Ultimately, management has the responsibility and
ownership for development and maintenance of the

FMEAs”
FMEA 4t Edition

“Management carries the responsibility for the application of
FMEA. Ultimately, management is responsible for acceptance
of the risks and risk minimization actions identified in the

FMEA.”
AIAG-VDA FMEA 1% Edition

OMNEX
&

WWW.OMNEX.COM Copyright 2019, Omnex. All Rights Reserved. 43



CONDUCTING AN FMEA
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FMEA Model

Linking Failure Mode
to Cause and Effect

Cause

Failure Mode

Effect

Results in

Results in

< il TIVE

We must understand the risks involved in these linkages
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Conducting an FMEA — General Approach

Complete necessary prerequisites
— Define the scope of the analysis
— ldentify and list all the requirements

For each requirement
— ldentify potential failure modes

For each failure mode
— Assess potential effects of failures

— ldentify the cause(s)

For each cause

— Identify what control(s) are/will be in place to prevent or detect the
cause or failure mode

— ldentify and implement continual improvement actions
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Seven Step Process

AIAG VDA FMEA 15t Edition

SCOPE DEFINITION

STRUCTURE ANALYSIS

FUNCTION ANALYSIS

FAILURE ANALYSIS

RISK ANALYSIS

OPTIMIZATION

RESULTS DOCUMENTATION

Design/Process FMEA
B _
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Adapted From AIAG — VDA FMEA presentation

Seven Step Process — Based on AIAG VDA FMEA 15t Edition

Seven Step Approach

System Analysis

Failure Analysis and Risk Mitigation | | Risk Communication ‘

1zt Step
Planning &
Breparation

2nd Step

Structure Analysis

3rd Step

Function 2 )

Ath Step EthStep 6th Step 7thStep
Fai : . 0 ptimizati R D .

Froject
identification

Visualization of product or
process functions

Establishment of the failure

Azsignment of exizting [Communication of actions

Project plan:
InTent, Timing,
Team, Tasks,
Tools [5T)

am,digta

nyzical parts

DFMEA:

Function tree/net, function
matrix parameter diagram
{p-diagram}

PFMEA:

Function tree/net or
equivalent process flow
diagram

chain and/for planned con trol s taken to reduce risks
and rating of failures
DFMEA: DFMEA & PFMEA: The layout of the document
may be company specific. The

Potental Failure Effects, Assignment of Prevention

PFMEA: DFMEA & PFMEA: = & reference to the spedfic
Fotsntal Fa . Assignment of Detection =/0/D Rating Tablesusedin
Fz Contrals to the Failure the analyEis

Contrels to the Failure
Causes

content mayindude the
following:

= Executive summary

= soope of the FMEA

causzes and/or Failure
Modes

= Action Prionty

= pesults and condusions of
the analysiz

FMEA-MSR:

Analysizs of provisions for
functional zafety and
regulatory compliance

analyzsis
boundaries:
whatis induded
and exduded
from the analysis

DFMEA:

cazcade of customer
{external and internal)
functions with assodated
requirements

DFMEA & PFMEA:
Aszociation of
requirements or
characteristics to functions

DFMEA:
Identif

cation of p

Documentation of actions
taken induding confirmation
of the effectiveness of the
implemented actions and
assessment of iskafter
actions taken

DFMEA & PFMEA: Implementation of actio
rRatingof Severity,
Ocourrence and Detection

for each failure chain

FME A-MSR:

rRatingof Severity,
Frequency and Monitoring
for each failure chain

ldentification of
baseline FMEA
with lessons
learned

collaboration between
engingsnngteams
(zy=tems, safety, and
components )

Collaberation between Collaboration between the The content of the
sr customer and supplier

[severity)

[documentation fulfills the
requirements of the
lorganization, the intended
reader, and rel evant
stakeholders, and details
imaybe agreed between the
relevant parties.

Basis for the
Structure Analysis
tep

OM!I

Basis for the Function

Basis for the Failure
anzlysis step

sic for refinement of the

Basis for the product or
proces s Optimization step

record of iskanalysis and
reduction to acceptable
levels.
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Optimizing the FMEA Process

e Communicate effectively

» Utilize / build upon existing product information

— Requires an acceptable DFMEA and DVP&R Plan of the referenced
product

— Focus is on the “new” stuff in the product; i.e., differences and
changes in the product requirements and use

— Can utilize design segments

* Acquire and deploy needed information before meetings

— Historical information on the same or surrogate products; this can
impact effects, causes, occurrence, etc.

OMNEX
&
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New AIAG and VDA FMEA - 15t edition

What is the
scope/
structure

What are the
functions and
requirements

How bad is it?

v

How often
does this
occur

is the
detection?

v

v

STRUCTURE ANALYSIS

FUNCTIq! ANALYSIS

impact the
customers?

FAILURE ANALYSIS RISK ANALYSIS
‘ . 3. Function of Component 2 2R ‘ e e
1. Functi f Syst d 2. Functi tem El it o C it Detect 9w g
1. System (item) 2.System Element / |3. Component Element| uu’::e‘rang:t oﬁnz."nj:d anl:jnfng:;ls y:;grm:‘r:;ﬂ Element and Requirement or 1 Failure Effects ZH 2. Failure Mode 3. Failure Cause Current Prevention "E’ 5 CG:EJEF(DSESF‘SL 52 o« (85
¥ Interface (Item / Interface) q Intended Cutput or (FE) o5 (FM) Control (PC) of FC ¥e) E Y =3 g o
Qutput Oftput 5 o= M & F=N's)
) O o =} T <
How does this|
<

4

OMNEX
&
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What can go

How can

How effective

What is the

> AT this be -
! risk?
prevented?
A
How can
What are the this b
> is be
causes? >
detected?
OPTIMIZATION
Target Status: ; ) ) = § _ é
Prevention Action Detection Action Responsnble Person Compleuon Congdn;?al:?;:dmug:g;’ress P’z?;g?::;i:;:::e CGsz\teetlﬂn g @ 5 % g %
5 Completed, Discarded] @ ¢ 8

v

Copyright 2019, Omnex. All Rights Reserved.

How can
this be
improved?
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7-Step Process Form — Proposed AIAG-VDA 15t Edition

1t Step
Scope Definition

DESIGN FAILURE AND EFFECTS ANALYSIS
(DFMEA)

i’

Company Name:
Location:

Customer Name:
Model / Year / Platform:
Fmea Team:

DFMEA ID Number:
Design Responsibility:
Security Classifcation:

Fmea Intent,

Subject:

DFMEA Start Date:
DFMEA Revision Date:
Fmea Due Date.

%

Fmea Task: Fmea Tool

othom

System Analysis
2nd Step
Structure Analysis

and Risk Mitigation
3rd Step

Function Analysis

—
== - - th
T 4" S
— e te P 5th Ste
= P
= Failure Analysis
STRUCTURE ANALYSIS FUNCTION ANALYSIS
3. Functi f C t
1. Function of System and 2. Function of System Element unction o o!‘nponen T ——
2. System Element / (3. Component Element . Element and Requirement or = .
1. System (Item) Requirement or Intended and Intended Performance - — o O S
Interface (Item / Interface) Intended Output or e H\_a_“‘)
Output Output L = =
Characteristic
6t h S FAILURE ANALYSIS RISK ANALYSIS
tep ) 8o Current Detection g2 23
. = . 1 Failure Effects Pl 2. Failure Mode 3. Failure Cause Current Prevention § «':.; Co:trzl (Dce) szFg or '% 2 a 85
O t| mlzatlon (FE) g% (FM) (FO) Control (PC)of FC | 3 & £5| < |g%
3 s = M Sg =g
- = OPTIMIZATION
U R
Target Status: = g -
i ot i . . . . " 8 X [Untouched, Under Action Taken with Completion | T — § —~ |8~ o
Prevention Action Detection Action Responsible Person Completion ) X A ) B | ECo|ga =4
Date Consideration, In Progress, Pointer to Evidence Date 3 2 o
Completed, Discarded] S =
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7-Step Process and Spreadsheet

Company Name:

Engineering Location:

Customer Name:

Model / Year / Platform

The FMEA Spreadsheet

DESIGN FAILURE AND EFFECTS ANALYSIS

(DFMEA)
Subject: DFMEA ID Number:
DFMEA Start Date: Design Responsibility:
DFMEA Revision Date: Security Classifcation:

STRUCTURE ANALYSIS

FUNCTION ANALYSIS

FAILURE ANALYSIS

2. System Element /

1. System (Item) Interface

3. Function of Component
Element and Requirement or
Intended Output or
Characteristic

1. Function of System and 2. Function of System Element
Requirement or Intended and Intended Performance
Output Output

3. Component Element
(Item / Interface)

1 Failure Effects
(FE)

Severity (S)

w
w
ey

(=]

2. Failure Mode
(Fm)

3. Failure Cause
(FC)

Higher Level

Focused Level

L ower Level
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Comparison of 4th Edition AIAG FMEA and AIAG

VDA, 15t Edition FMEA

STRUCTURE ANALYSIS FUNCTION ANALYSIS FAILURE ANALYSIS

3. Function of Component

1. System (Item)

2. System Element /

3. Component Element

1. Function of System and
Requirement or Intended

2. Function of System Element
and Intended Performance

Element and Requirement or

1 Failure Effects

2. Failure Mode

3. Failure Cause

Severity (S)
of FE

Interface (Item / Interface) Intended Output or (FE) (FM) (FC)
Cuteut OuteLt Characteristic
- 5 Current g Cirrent =
n . R . Urren =] IFren
Potential Potential 2| £ | Potential . < : 2
, - . . =0 Design @ Design 5|2
[tem Function | Requirements Failure Effect(s) of @ | £ | Cause(s) = o [
Mode Failure 21 & |of Failure il g Fhilisl 2| %
“ 3 Prevention | O Detection O
RISK ANALYSIS
> % Action Results X § b Current Detection s E § T
= Current Prevention [ g o o S §
S - 0 g | (PC) of FC £ o Control (DC) of FC or 2% < c 2
fe] T c ol ontrol (PC) o 3o ", 32 gg.
w o | C = o L =
.2 . = =] o =
Recommendedf & G 3 | Actions | Effective |5 | §|5[&
Action § g Taken Date |3 § Sl
(%]
V4 8 ole
OPTIMIZATION
Status: 3 c
Target Fol c o
X Untouched, Under Action Tak ith C leti c | 9 =|E =~
Prevention Action Detection Action Responsible Person Completion [_ . c.|on a er.1 Wi el wu | £0| g2 <
Consideration, In Progress, Pointer to Evidence Date > ] =
Date . ) 38 &
Completed, Discarded] o
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Chapter 4

Transition Strategy to
AIAG VDA FMEA




Transition Strategy

Existing FMEAs developed using the previous AIAG 4th Edition FMEA "Product and
Process FMEA" of VDA Edition, may remain in their original form for subsequent revisions.

The organization should thoughtfully plan the transition from their current FMEA
process(es) and methods to the new AIAG & VDA FMEA process and tools.

When practical, existing FMEAs used as a starting point for new programs should be
converted to reflect the new rating scales, analytical methods, and format. However, if the
team determines that the new program is considered a minor change to the existing
product, they may decide to leave the FMEA in the existing format.

New projects should follow the FMEA method presented in this Handbook unless company
leadership and Customer Specific Requirements (CSRs) mandate a different approach.

The transition date and project milestone after which new projects follow this method
should be defined by the company taking into consideration Customer Specific
Requirements.

OMNEX
&
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AIAG-VDA FMEA Understanding, Implications,
and Strategy - Executive Overview
Dwration: 1 Day

Seminar Content

Join Cmmex for this important industry approach integrating ALAG and
VDA FMEAs. Omnex FMEA. experts many who are writers of the FMEA
standards have worked extensively with both AIAG and VO FMEAs for-
mats. They will show you how to manage your existing ALAG or VDA
FMEAs and the steps to transition to the ALAG-VDA FMEA approach.

This half~day or 1 day seminar will provide a high-level review of the
changes in the new ALAG-VDA FMEA and the requirements and recom-
mendations for top management.

The approaches discussed and employed in this course are comsistent
with the intent and guidefines in the ALAG-VDA FMEA Handbook (Ist
edition, 2019) issued by ALAG and YDA

Who Should Attend

Top Management and mmmm&mmm
and AIAG-VDA FMEA implementation Leader.

Omnex Workshops on AIAG VDA FMEA

Understanding AIAG-VDA DFMEA (SFMEA and
DFMEA) for Design and Project Team Members
Duration: 1 Day

Seminar Content

Join Ommnex. for this important industry approach integrating AlAG and
VDA FMEAs. Ommex FMEA experts mamy who are writers of the FMEA
standards have worked extensively with both ALAG and YDA FMEASs for-
mats. They will shorw you how to manage your existing ALAG or VDA
FMEAs and the steps to transition to the ALAG-VDA PMEA approach.

Omnex will share best in dass practices to get the most of the AlAG-
VDA DFMEA inchuding managing requirements, working with the supply
chain, integrating PPvs and also creating a product and process archi-
tecture for managing FMEAs. Get the greatest savings by employving De-
sign Reuse and also linking PPM history with ALAG-VDA FMEA. Most of
all, get hands on real world experience working with ALAG-VDA DFMEA
at our Open Enmollment or on your product onsite.

This 1 day seminar addresses all of the elements of the Design Failure
Mode Effects Anatysis (DFMEA) and Design Verification Planming pro-
cess, and defines it as a process within your organization.

The traiming is an introduction and an overview to understanding the
seven steps of the ALAG-VDA FMEA process. This course has similar
content to the Practitioner course but without the case shdy.

Theapproaches discussed and employedin this courseare consistent with
the intent and guidelines in the AIAG-VDA FMEA Handbook (Ist edition,

2019)issuediry ALAG and VDA, APQP Second Edition, and IATF 169492016,
Who Should Attend

Those who have direct responsibility for introducing new products and,
or @ new manufacturing processes and systems would benefit from this
seminar. This inchedes: program/product managers, quality managers,
design engineers, manufacturing engineers, APQP team members and
others who have direct responsibility for new product development and
improvement.




Omnex Workshops on AIAG VDA FMEA

Understanding AIAG-VDA Process FMEA and
Control Plans for Process and Project Team
Members

Duration: 1 Day

Seminar Content

Jetm Oimnex. for this important industry spproach integrating ALAG and
VDA FMEAs. Omnex FMEA experts marny who are writers of the FMEA
stamddards have worked extenstvely with both AIAG and YDA PHEAs
formats. They will show you hee to manege your existing AL or VDA
PMEAs and the steps to transttion to the ALSC-VDA FMEA approach.

O wll share best in class practices to get the most of the ALAG-
YDA FRMEA incheding managing requirements, integrating PFPYs ond
Warramty history and creating o product and process architecture for
managing FMEAs. Get the greatest savings by employing Process Re-
wse and also Huking PP and Warranty ristory with AIAG-YIW PPMEA.
Muost of all, get hands on real world experience working with ALLG-VDA,
FFMEA, Process Flow (Structure Analysis), and Control Plan at our
Open Enrcliment or at your product onsite.

Thits 1 dary sewtmar sddresses all of the elements of the Process Fatlure:
Musde Effects Analysts (PFFMEA) and Contrel Planning process, and de-
fimes 1t as & process within your orgonization. This is the same tralning
s the Practitioner course but without the breakout case study or exam.

This seminar offers an insight o the linkages hetween various aspects
of the PFMEA process. Specifically, the development and Tinkage of pro-
cess flows/structure analysts and contral plans are sddressed. [t shows.
how Prooess Flows/structure analysts, Control Plans and shop floar
documentation can be used to achieve process standardization amd fm-
provement.

AIAG-VDA DFMEA (SFMEA and DFMEA) for
Practitioners and Facilitators

Duration: 3 Days

Seminar Content

\'DAFMI!A-. &mmupnhm-ywbnmiﬂem
s barve worked sy weith both ALAG and VDA FMEAS for-

_Thyﬂinmhwhm—y]nd“m«m

FMEAs and the steps tn transttion to the AIAG-YDA FMEA approach.

(Omnex will share best in class practices to get the most of the AIAG-
chain, integrating, FPVs and also creating a product and process archi-
wigm Rewse and also lnking PPV bstory with ALWG-YDA FMEA Most of
all, get hands on real workd experience working with ALAC-YIM, DFMEA
at gur Open Enrollment or on your product onsite.

This 25 or 3 day seminar addresses all of the elements of the Design
Failure Mode Effects Analysis (DFMEA) and Design Yerification Flan-
ning process, and defines 1t as o process within your orgamization. This
class was designed as a “how to” for practitioners and facilitators. This
tralning offers an optional certification ecm in addition to an optional
one or two days of workshop to develop your ewn product using AIAG-
VDA DFMEA fonsite training onlyl

The tratming is 4 hands on approach to waderstanding and wsing the sev-
em steps of the AIMG-YDA FMEA process and to wmederstand how 1t 15
managed as & process. This course s intended to be & dynamic, hands-
on offering with approodmately half the class time spent in workshaps.

The approaches di damdempl i with
hmﬂ#ﬁnhhmmlhﬂ-d{ﬂdm

209y issuwed by ALAGand VDA, APQP Second Edition, and IATF 69452006,
Who Should Attend

processes and systems would benefit from this seminar. This mcludes:
program/product managers, quality menagers, design engfneers, man-
ufacturing engineers, AP(JP team members and others who have direct
responsibitity for new process development and improvement.

OMNEX
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the inkent and guideltnes in the ALAG-VIA FMEA Handbook (it edition,
201 ssued by ALAG and VA, APQP Second Editien, and LATF 163432016,

Who Should Attend

Thase who have direct respensibility for mtroducing new products and/

manufaciuring
athiers who have direct responsthility for new product development and
mprovement.

Thase directly responstble for DFMEA creation or facilitstion sheuld
attend this course to upgrade their skills to the AILG VIMA DIVEA 1st
Edithon.

AIAG-VDA Process FMEA and Conirol Plans for
Practitioners and Facilitators

Duration: 3 Days
Seminar Content

Join Omnex fior this impartant indestry spproach integrating ALAG amd
Vv FMEAs. Omnex FMEA sxperts many who are writers of the FMEA
standards have worked extenstvely with baoth ALAG and VDA FMEAs for-
mats. They will show yon how to menage your existing AW or VDA
FMEAs and the steps to transition to the ALUC-YIA FPHMEA approach.

Ommex will share best in class practices to get the most of the AAG-
VDA FFMEA trchudis g PPMs amed
wm-ﬂm-mﬂmmmh
managing FMEAs. Get the greatest savings by employing Prooess Re-
‘wse and also Enking FPW and Warranty history with ALAG-YDA PEMEA.
Most of all, get hands on real world experience working with AIAG-VIA
PFMEA, Process Flow (Structure Analysis), and Control Flan at our
Open Enrollment or st your product onsite.

This 25 or 3 day seminar addresses all of the dlements of the Process
Failure Mode Effects Analysis (FFMEA) and Control Planning process,
and defines itas a p within your This closs was de-
w-l'l'n'ln'f-'mad Eacilitators. The training is a
‘Tands on approach to understanding and using the seven steps of the
ALAG-VDS PPMEA. process. This course 1s intended to be a dynamic,
Tands-om offering with approdmatety half the dass tme spent in work-
shaps.

This seminar offers an insight to the Hnknges between various aspects
of the PFMEA process. Specifically, the development and Hnkage of pro-

documentation can be wsed to achieve process standandization and fm-
provement..

The approaches discussed and employed in this course are consistent
‘with the ntent and guidelines in the ALAG-VDA FPMEA Handbook (lst
edition, 2019) tssued by ALAG and YDA, APQP Second Edttion, and LATF
16452016

Who Should Attend

processes and systems would benefit from this seminar. This mchedes:

program/product. gers, quality gers, design eng man-
whacturtng engmeens, APQP team members and others who have direct
responsibillity for new process development and tmprovement.

Those directly responsible for FFMEA creation or facilitation should

attend this course to upgrade their skills to the ALAG YT PFMEA. Ist
Editiom.

AIAG-VDA FMEA for Managers and
Implementers — Implementation Training
Duration: 2 Days

Seminar Content

Juitn Cvemes: fior Ehis impartant sutomotive ndustry nitiative Integrating
ALNG and VM PMEAs. Omnex has worked with 1000s of organirations
for over 30 years tmplementing FMEA in an APQP and Mew Product
Development enviromment. AAC-YTW FMEA needs to be understood
1n the context and its Tale in Mew Prodwct Development and APQP. It
15 not a stand-alone tool but one that needs to tmplemented with the
New Product Develog b with AP(P and then aftersands as a
part of a “manage the change” process. Let us not forget that DFEAs,
DWYPR, Process Flow, PFMEA, and Control Plans are Hving, documents
that result in a contral strategy in destgn and emviron-
‘menits. When we keep this in mind, then we enderstand the linkage be-
‘tween these control and risk prevention methodologies and the Cost of

(huality inchading PP
Ommex FWMEA experts mamy wha are writers of the FAMEA and Core Toals
dards have worked Iy with both ALLG and VM PMEA for-

mlh.mmhuml;d'uui--#:ﬂ‘_dy
FMEAs but AP(F, Core Tooks and LATF 16845, So, number one, it is a
part of an wrerall process of APQF, IATF #6549 and Core Tooks, Second,
1tis important to understand ALAG-VDA FMEA a5 an approach that links
the supply chain throwgh the structure analysis, and fallure analysis.
Third, t 15 also the start of mamy standards that we will see as the n-
darstry transitions from Ges and Diesel vehicles to Electric Vehicles and
Amtonomous Cars. AIAG-YDA FWEA enbances and supports [50 26262
with PMEAs and the MERL

This 2 hy—'l—'ﬂiur:bﬂt-du-pmhg:llhnﬂd
‘the: AAG-VDM FMEA inchsding ging g with
ﬁmhmmﬁhmnmﬂm

FMEAs. This. will help you to get
'Ih:alulnt nw'hrumh'l-i Process Reuse and also
Timktrg PP amed warramty history with ALAG-VDA FMEA.

Th hesdi d with
ﬂ-m-ﬂm1mmn-mmmumwmn
209y tmsused by ALAG and VDA, APOP Second Edtion, and LATF 16949: 5006

Who Should Attend

or a new manufacuring processes and systems would benefit from this
e others who have direct responsibility for new product develppment
e mprovement.

Menagers and those respansible for MNew Product Development: pro-
cesses and FMEAs tn their organiration or with the supply chatm shold
mﬂhmh*hrﬂaﬂhphl}:m
system. Omnex rec am leader to drive AL&C
VDA FMEA ﬂ'lll‘lt_ The training has
mmhhw-ﬂwmkmﬂnmdm

drtve the change within the organization.




Thanks You!

Questions?

InNfo@omnex.com
734.761.4940
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