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FMEA Alignment of AIAG and VDA

Currently suppliers providing products to both N.A. OEM's and German are
required to assess their products' failure modes and effects differently, based
on differences between the Severity, Occurrence, and Detection rating tables in
the AIAG and VDA FMEA Manuals.

This causes confusion and adds complexity to the product development and
product improvement activities of the suppliers.

A common set of FMEA requirements/expectations will enable suppliers to have
a single FMEA business process and associated set of methods and tools to
produce robust, accurate and complete FMEA's that would meet the needs and
expectations of any of their customers.



VDA |QMC

Qualitats Management Center
im Verband der Automobilindustrie

Comparison of the FMEA Manual
AIAG and VDA (Ford, GM, FCA)

Main focus of the project was the standardization of the criteria
,severity”, ,occurrence” and ,detection® within the ranking tables.

During the discussion of the issues in the industry the team members of
AIAG and VDA agrees that would be a good opportunity to harmonize and
standardize other parts of the manual in addition.
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PrOjeCtS meeting and face to face meetings (1/3) im Verband der Automobilindustrie
» First contacts November 2014

» Since May 2015 regular conference calls
(weekly / bi-weekly)

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

SN X X X X
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Projects meeting and face to face meetings (2/3)
> Meeting in CW 17/2016 (VDA)

Process FMEA main results

v Review of Process AIAG and VDA

Chapter Introduction

Disposition of PFMEA as 6 step approach

PFMEA: Classification column special characteristics remains
RPN is replaced by Action Priority (AP)

DN N NN
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Projects meeting and face to face meetings (3/3)
» Meeting in CW 04/2017 (AIAG)

Supplemental FMEA-MSR main results

v' Added chapter
“‘Supplemental FMEA for Monitoring and System Response (FMEA-MSR)”

v Included comments to the draft of the team members/companies
v Detalling of the rank charts
v" Review and revision of the chapters

» Meeting in CW 12/2018 (VDA) after yellow book phase

Comments from Stakeholder

v Disposition of Feedback

v" Review of all chapters

v Editorial and technical revision



6 Steps of FMEA

1 Step
Scope Definition

=
=i

Project identification

Project plan

Analysis boundaries: What is
included and excluded from
the analysis

Identification of baseline
FMEA with lessons learned

Basis for the Structure
Analysis step

System Analysis

2" Step
Structure Analysis

{
‘h..lllll

o

e

System structure for a
product or elements of a
process

Visualization of the analysis
scope using a structure tree
or equivalent: block diagram,
boundary diagram, digital
model, physical parts, or
process flow diagram
Identification of design
interfaces, interactions, close
clearances. or process steps

Basis for the Function
Analysis step

3™ Step
Function Analysis

L
ﬂ
1l

Overview of the functionality
of the product or process

Visualization of product or
process functions using a
function tree (function net),
function matrix parameter
diagram or process flow
diagram

Association of requirements
or characteristics to functions
and functions to system or
process elements

Cascade of customer
(external and internal)
functions with associated
requirements

Basis for the Failure Analysis
step
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Failure Analysis and Risk Mitigation

4™ Step
Failure Analysis

Establishment of the failure
chain (potential Failure
Effects, Failure Modes, Failure
Causes) for each product or
process function (step)
Visualization of product or
process failure relationships
(failure nets and/or the FMEA
worksheet)

Creation of failure structures
by linking the failures in the
failure chain

Identification of product noise
factors or process sources of
wvariation (4M) using a
fishbone diagram, parameter
diagram, or failure network
Collaboration between
customer and supplier
(Failure Effects)

Basis for the record of
failures in the FMEA formmn and
the Risk Analysis step

5 Step
Risk Analysis

Assignment of Prevention
Controls (existing and/or
planned) to the Failure
Causes and Failure Modes

Assignment of detection
controls (existing andfor
planned) to the Failure
Causes and Failure Modes

Rating of Severity,
Occurrence and Detection for
each failure chain

Collaboration between
customer and supplier
(Sewverity)

Action Priority [(AP)

Basis for the product or
process Optimization step

6™ Step
Optimization

- = ==
b ahoti s

Identification of the actions
necessary to reduce risks

Assignment of
responsibilities and deadlines
for action implementation

Implementation and
documentation of actions
taken

Confirmation of the
effectiveness of the
implemented actions

Assessment of risk after
actions taken

Continuous Improvement of
the product and process
Basis for refinement of the
product and/or process
requirements and prevention [
detection controls
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D1. DFMEA Rank Chart Severity (S) et Aot

Product General Evaluation Criteria Severity S

Corporate or Product
Line Examples

SEV

Potential Failure Effects rated according to what the End User might experience

10

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

9 |Noncompliance with regulations.

8 |Loss of essential vehicle function necessary for normal driving during expected service life.

7 |Degradation of essential vehicle function necessary for normal driving during expected
service life.

6 |Loss of convenience function.

S5 |Degradation of convenience function.

4  |Perceived gquality of appearance, sound or haptics unacceptable to most customers

3 |Perceived quality of appearance, sound or haptics unacceptable to many customers

2 |Perceived quality of appearance, sound or haptics unacceptable to some customers

1 |No discernible effect.




D2: DFMEA Rank Chart Occurrence (O) (Extract)
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Occurrence Potential O for the Product Design

Occurrence criteria for potential
Failure Causes resulting in the
Failure Mode, considering
Prevention Controls, rated for the
intended service life of the
item(Qualitative rating)

History of product usage with-in the
company (Novelty of design, application or
use case)

Use of Best Practices for product de-sign,
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, and
Tolerance Stacks

OCC Estimated Occurrence Product Experience Prevention Controls
Occurrence during intended service | First application of new technology anywhere
life cannot be determined at this without operating experience and / or under | Standards do not exist and best practices have not
10 time, no preventive controls, or  [uncontrolled operating conditions. Use Case or|yet been determined. Analysis is not able to predict
occurrence during intended service | operating conditions vary widely and cannot be field performance.
life of the item is extremely high. reliably predicted.
. : o ldentical mature deglgn. Sanjg apphcatl.on, Design proven to conform to Standards and Best
Possibility of failure is virtually duty cycle, and operating conditions. Testing or : . :
T : : : , Practices, considering Lessons Learned, which
eliminated through preventative field experience under comparable operating : ) :
1 effectively prevents the failure from occurring.

control and history of failure-free
series production.

conditions or mature design with long, failure-
free series production experience under
comparable operating conditions.

Analysis is Capable of ensuring with high
confidence that the failure cannot occur.

Note: A 10, 9, 8, 7 can drop based on process validation activities prior to start of series production.
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D3: DFMEA Rank Chart Detection (D) (Extract) i Verband der Automoblindustie

Detection Potential D for the Validation of the Product Design

Detection Controls rated according to the best fit for each detection activity performed prior to delivery of the design for production

DET Detection Capability
10 |DETECTION CAPABILITY: No test or test procedure not capable of detecting failure prior to delivery of design for production.
9 DETECTION CAPABILITY: General test procedure not designed to specifically detect the cause and/or failure mode.
3 DETECTION CAPABILITY: Procedure is uncertain and/or there is limited experience with the new procedure.
TIMING: Post technical release and prior to production launch.
DETECTION CAPABILITY: Procedure is uncertain and/or there is limited experience with the modified procedure.
7 _ : ) :
TIMING: Post technical release and prior to production launch.
4 DETECTION CAPABILITY: Proven product design and development verification procedure with new usage profile.
TIMING: Prior to technical release.
3 DETECTION CAPABILITY: Proven product design and development verification procedure with same usage profile as previous product.
TIMING: Prior to technical release.
DETECTION CAPABILITY: Detection of Causes (including Noise Factors) with virtual analysis which are highly correlated to operating
2 conditions and physical testing with high confidence.
TIMING: Prior to technical release.
1 Detection of Causes (including Noise Factors) Previously validated.




P1l. PEMEA Rank Chart Severity (S) (Extract)
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Process General Evaluation Criteria Severity S

Failure Effects rated for Manufacturing, Assembly, and End User as shown in PFMEA

SEV Your Process Ownership The Next Process Ownership(s) End User (when known)
Your Plant (when known) Ship to Plant Customer
10 |Failure may endanger operator (machine |Failure may endanger operator (machine | Affects safe operation of the vehicle

or assembly), Possible long-term effects
on health of production associates

or assembly), Possible long-term effects
on health of production associates

and/or other vehicles, the health of
operator or passenger(s) or road
users or pedestrians.

9 |Failure may result in in-plant regulatory Failure may result in in-plant regulatory |Noncompliance with regulations.
noncompliance noncompliance
8 |100% of product affected may have to be |Line shutdown greater than full Loss of essential vehicle function
scrapped. production shift. Stop shipment possible. [necessary for normal driving during
Field repair or replacement required expected service life.
(Assembly to End User) other than for
regulatory noncompliance.
1 [No discernible effect Defective product triggers no reaction No discernible effect.

plan. Additional defective products not
likely. Sort not required. Feedback to
supplier not required.
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P2. PEMEA Rank Chart Occurrence (O) (Extract)

Occurrence Potential O for the Process

Occurrence criteria for potential Failure Causes resulting in the Failure Mode within the manufacturing or assembly plant. Consider the
criteriain the Process Experience column and Prevention Controls column, when determining the best Occurrence estimate. There is no

need to evaluate and assign ratings to each of the individual factors.

Occurrence rating considering process
experience and prevention
controls(Qualitative rating)

History of process usage within
the company

Use of best practices for process design, fixture and
tool design and/or effectiveness of set-up and
calibration procedures, error-proofing verifications,
preventive maintenance, work instructions, and
statistical process control charting

series production. The failure cannot occur in
series production.

demonstrated preventative
control.

OoCC Estimated Occurrence Process Experience Prevention Controls
Occurrence during manufacturing or ,
: New process without
assembly cannot be determined, no : . :
10 : : experience. New product Best practices and procedures do not exist.
preventive controls, or occurrence during T
: : : application.
manufacturing or assembly is extremely high.
Possibility of failure is eliminated through Cause cannot occur because : . . :
: ) : : A Failure cannot occur in series production. Process
preventative control and history of failure-free|failure is eliminated through
1 proven to conform to procedures and Best

Practices, considering Lessons Learned.

Note: A 10, 9, 8, 7 can drop based on process validation activities prior to start of series production.




P3: PEFMEA Rank Chart Detection (D) (Extract)
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Detection Potential D for the Validation of the Process Design

Detection Controls rated for each detection activity performed prior to shipment of the product. Detection Controls rated according to
the best fit for each detection activity. Frequency shall be established in the FMEA or control plan. Company/business unit non-

conforming material handling procedures apply.

DET Ability to Detection criteria
Detect
Absolute : : : : : : .

10 uncertainty The failure will not or cannot be detected as no testing or inspection method has been established or is known.
Failure is not easily detected. Random audits <100% of product. It is unlikely that the testing or inspection method will

9 Very remote . . .
detect a possible malfunction or fault mechanism.
Defect (Failure Mode) detection downstream through visual, tactile or audible means. Ability of testing or inspection

8 Remote method is uncertain or the company/business unit has no experience with the defined testing or inspection method.
The method relies on a human for verification and disposition.
Error (Failure Cause) detection in-station through use of controls that will detect error and prevent discrepant product
from being produced. Proven testing or inspection method from identical processes under the same

2 Very high  |[operating/boundary conditions (machines, material). Test/inspection/measuring equipment capability from identical
processes confirmed through gauge repeatability and reproducibility evaluations. The required error proofing
verification is performed.

1 Almost certain Discrepant product cannot be physically produced due to design (part geometry) or process (fixture or tooling design).

The effectiveness was demonstrated on this product.
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Design FMEA Action Priority (AP) (Extract) e
S O D AP Justification for Action Priority - DFMEA
9-10 | 6-10 | 1-10 | H High priority dqe to safety ar_1d/or regulatory eff_ects
that have a high or very high occurrence rating
9-10 | 45 | 7-10 | H High priority due to safety and/or regulatory effects
that have a moderate occurrence rating and high detection rating
5.8 | 4.5 | 5.6 H High priority due to the loss or degradation of an essential or convenience vehicle
function that has a moderate occurrence rating and moderate detection rating
Medium priority due to the loss or degradation of an essential or convenience vehicle
5-8 | 4-5 | 14 M . . )
function that has a moderate occurrence and low detection rating
Medium priority due to perceived quality (appearance, sound, haptics)
2-4 | 4-5 | 5-6 M ) ) )
with a moderate occurrence and moderate detection rating
Low priority due to perceived guality (appearance, sound, haptics)
2-4 | 4-5 | 14 L : : :
with a moderate occurrence and low detection rating
1 1-10 | 1-10 | L Low priority due to no discernible effect
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FMEA Action Priority (AP)

Action Priority (AP) | Action Expectation

High The team must either identify an appropriate action to improve
prevention and / or detection controls or justify and document why
current controls are adequate.

Medium The team should identify appropriate actions to improve prevention and /
or detection controls, or, at the discretion of the company, justify and
document why controls are adequate.

Low The team could identify actions to improve prevention or detection
controls.

It iIs recommended that potential Severity 9-10 failure effects
with Action Priority High and Medium, at a minimum,
be reviewed by management including any actions that were taken.

This is not the prioritization of High, Medium, or Low risk.
It is the prioritization of the need for actions to reduce risk.
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DFMEA Form (Spreadsheet)

| SCOPE DEFINITION (STEP 1) |

Company Name:
Engineering Location:
Customer Name:
Model Year / Platform:

Design Failure Mode and Effects Analysis (DESIGN FMEA)

Mame of company responsible for DFMEA
Geographical location

Mame of customer(s) or [Product Family]
Customer application or company model/style

Subject: Name of DEFMEA project
DFMEA Start Date: Date DFMEA project started
DFMEA Revision Date: Latest revision date
Cross-Functional Team: Team Roster needed

DFMEA ID Number: Determined by the comp:
Design Responsibility: MName of DEMEA owner
Confidentiality Level: Business Use. Confidenti

i STRUCTURE ANALYSIS (STEP 2) FUNCTION ANALYSIS (STEP 3) FAILURE ANALYSIS (STEP 4)

Hist /Ch 3. Next Lower 1. Next Higher 2 Focus Element 3. Next Lower Level| 1. Failure Effects (FE) E 3. Failure Cause
Istary f L-hange . Level : = : > Function and to the Next Higher |z &| 2. Failure Mode (FM)| (FC) of the Next
Authorization 1. Next Higher Level 2. Focus Element ... Level Function and Function and . =
(As Applicable) or Characteristic Requirement Reduirement Requirement or Level Element and/or| @ ‘5 |of the Focus Element| Lower Element or

Type q q Characteristic Vehicle End User .E Characteristic
Window Lifter Motor Electrical Motor Brush Card Base Raise and lower Commutation Brush card body Terque and rotating 6 |Commutation system (Brush card body

Handbook
Example - this
row can be
hidden or deleted

Body

window according
to parameterization

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

transports forces

between spring and

motor body to hold
the brush spring
system in X, y, 2
position (support

commiitating

velocity of the
window lifter motor
too low

intermittently

coils (L1, 3 and 2

deviation

connects the wrong

instead of L1, 2 and
3), resulting in angle

bends in contact
area of the carbon
brush, due to too
low stiffness in
carbon brush
contact area

RISK ANALY SIS (STEP 5)

OPTIMIZATION (STEP 6)

=) Current o o == ©) = 0
Current — , S =| < |8 F ) _ o e =) i
. Detection ) ) ) — o
Prevention E E 5 L] = 8 6| Prevention Detection Respons:ble Targe’g A_Ctloﬂ Taken Completion = = 5 ﬁﬁ
a Controls = O W . = ; - Person's Completion Status with Pointer to = o =
Control (PC} | £ B wl| = o o Action Action . Date o = = =
S (DC) of FC or | & |= O MName Date Evidence o =] =z [T
of FC 2 o |iL — (75 S = (]
S FM [ O
Simulation of 2 Sample test: 2 L
dynamic measuring
forces on the elastics




DFMEA Form (Software)

Design Failure Mode and Effects Analysis (DESIGN FMEA)
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MSR columns - this columns can be hidden or deleted

|sc0PE DEFINITION (STEP 1) Company Name:

MName of company responsible for DFMEA

Subject:

Name of DFMEA project

Page of

‘CONTINUAL Engineering Location:

IMPROVEMENT
History / Change
" 3. Next Lower Level
Authorization 1. Next Higher Level 2. Focus Element et
(As Applicable) < or Characteristic Type Geographical location

STRUCTURE ANALYSIS (STEP 2)

DFMEA Start Date:

Date DFMEA project started

DFMEA ID Number:

Determined by the company

Handbook

Window Lifter Motor Electrical Motor Brush Card Base Body
Example - this

FUNCTION ANALYSIS (STEP 3) Customer Name:

DFMEA Revision Date:

ity -

Design Responsil

1. Next Higher Level Function and 2.Focus Element 3. Next Lower Level Function and Requirement |Name of customer(s) or [Product Family] Latest revision date Name of DFMEA owner
Requirement Function and Requirement or Characteristic
Handbook Commutation system transports the electrical Brush card body transports forces between
Example - this |Raise and lower window accerding to current between coil pairs of the spring and motor body to heold the brush spring
row can be parameterization electromagnetic converter system in x, y, z position (support commutating
hidden or deleted contact point)
Confidenti

Model Year / Platform:

Customer application or company model/style

Cross-Functional Team:

Team Roster needed

lity Level:

Business Use, Confidential, Proprietary, etc.

FAILURE ANALYSIS (STEP 4) RISK ANALYSIS (STEP 5)
= S| % (g3
@ Pi iti Control Detecti
© Fatore Effecte () o e NiostHigh % . s e ) o e e . revention Contro g ) commls'?;c) sk = [Ss Responsible Cu:';?;tm Status Action Taken with | ool o
- Failure Effects to the Next Higher | & i . . Failure Cause the Next Lower Element g b s 5 8 Person's Name Pointer to Evidence
Level Element and/or Vehicle End User g s £ Ao L= AU e D Reers Foron or Characteristic of FC 3 of FC or FM § 5|5 |2 Date
& (<) a
INITIAL STATE: Current Controls
Torque and rotating velocity of the window 6 Commutation system intermittently connects the [Brush card body bends in contact area of the None 10 Sample test: measuring 2 H
lifter motor too low wrong ceils (L1, 3 and 2 instead of L1, 2 and 3). carbon brush, due to too low stiffness in carbon the elastics and plastic
Handbook resulting in angle deviation brush contact area deformation effects of
Example ’bth's brush card body ace. test
row can be
hidden or deleted spec. MRJB2/60
OPTIMIZATION (STEP 6)
CHANGE STATE: Additional Actions
Simulation of dynamic 2 Sample test: measuring 2 L Test engineer Mr. mmiyyyy
forces on brush card the elastics and plastic Max Mueller
body acc. FEM 6370 deformation effects of
brush card body ace. test
spec. MRJB2/60




PFMEA Form (Spreadsheet)

SCOPE DEFINITION (STEP 1)

Company Name:

Plant Location:
Customer Name:
Model Year / Platform:

Mame of company responsible for PEMEA

Geographical location

Mame of customer(s) or [Process Family]

Customer application or company model/style

VDA |QMC
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Process Failure Mode and Effects Analysis (Process FMEA)

Subject: Name of PFMEA project
: Date PEMEA project started

PFMEA Start Date

PFMEA Revision Date
Cross-Functional Team

: Date of most recent change

: Team Roster needed

PFMEA ID Number:

- Determined by the comp:

Process Responsibility: Name of PEMEA owner

Confidentiality Level:

[Business Use. Confident

CONTINUOUS
IMPROWEMENT

STRUCTURE ANALY SIS (STEP 2)

FUNCTION ANALY SIS (STEP 3)

FAILURE AMALY SIS (STEP 4)

1. Process Item

2. Process Step
Station No. and

3. Process

1. Function of the

2. Function of the

3. Function of the

1. Failure Effects (FE)

Work Element Process Item Process Step and A E )

History I.Chr_ange System., Subsystem. Part Name of Focus [Man, Machine, [In-plant, Ship-to Product Process Work [In-plant, Ship-to 2 | 2. Failure Mode (FM) 3. Failure Cause
Authorization : : . s Element and plant, Process Item, |= (FC) of the Work
- Element or Name of Element Material (Indirect), |Plant, Process Item, Characteristic - @ ‘5| of the Process Step

{As Applicable) v 5 . o Process Vehicle End user, = Element

Process Milieu Vehicle End user, | (Quantitative value . .. a

_ _ _ Characteristic when known]
(Environment). etc] when known] is optional)

Electrical Motor [OP 30] Sintered Operator Product: Convert Press in sintered Operator takes Product: Loss of 8 |Axial position of Operator inserts a
bearing press-in electrical energy bearing to achieve |clean sintered mechanical energy sintered bearing is sintered bearing
process inte mechanical axial position in bearing from chute |because of too much not reached, gap too (which was dropped

energy (acc. control (peole housing to and push it onto the|friction between small to the ground floor
Handbook signal) max gap per print  |press-in shaft until |bearing and shaft, before
Example - this In Plant: Assembly the upper stop inner diameter of the (contaminated with
_ rowcan be of components bearing deformed dirt)
hidden or deleted I )
within cycle time, because of too much
RISK AMNALY SIS (STEP 5) OPTIMIZATION (STEP 6)
= —
s i =
5 Current e o = S =) = o
Current —~ . = f= . Target . n r =1
. o Detection © < o 8‘ . . Responsible g i Action Taken = a = <
Prevention @ _ ﬁ - = | Prevention Detection . Completio . . Completi | 2 = = =L
S Controls (=} o @ L . Person's Status with Pointer = @ = 1Y) Remarks
Control (PC) = = Pt =] Action Action n . on Date [ = o =
@ |(DC)ofFCor| 5§ w o o MName to Evidence = = 2 L
of FC = -2 o a | o Date - o @ o
[*] o Ay o
o b =
(=] [ ] 1
Mo prevention 10 |Lot Release 2 L
control Protocol
Objective
(Effectivity:
100%) Visual
Gauge




PFMEA Form (Software)

Process Failure Mode and Effects Analysis (Process FMEA)
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|SCOPE DEFINITION (STEP 1)

Company Name:

Name of company responsible for PFMEA

Subject:
Name of PFMEA project

Page of

CONTINUAL
IMPROVEMENT

STRUCTURE ANALYSIS (STEP 2)

Engineering Location:

History / Change
Authorization
(As Applicable)

1. Process Item
System, Subsystem, Part Element or Name of
Process

2. Process Step
Station No. and Name of Focus Element

Handbook
Example - this
row can be
hidden or deleted

Electrical Motor

[OP 30] Sintered bearing press-in process

3. Process
Work Element
[Man, Machine, Material (Indirect), Milicu
(Environmenf). etc]

Geographical location

DFMEA Start Date:

Date PFMEA project started

PFMEA ID Number:

Determined by the company

Operator

FUNCTION ANALY SIS (STEP 3)

Customer Name:

1. Function of the Process Item

2. Function of the Process Step and Product

3. Function of the Process Work Element and

Name of customer(s) or [Product Family]

Latest revision date

Process Responsibi

Name of PEMEA owner

Handbook
Example - this
row can be
hidden or deleted

mechanical energy (ace. control signal)

In Plant: Assembly of components within
cycle time, without scrap or rework

Ship to Plant: Assembly of motor to vehicle
door without line stoppage, sort or

position in pole housing to max gap per print

[In-plant, Ship-to plant, Process Item, Vehicle Character sl et
End user, when known] ( value is
Product: Convert electrical energy inte Press in sintered bearing to achieve axial

Operator takes clean sintered bearing from
chute and push it onto the press-in shaft until
the upper stop

Model Year / Platform:

Customer application or company model/style

Cross-Functional Team:

Team Roster needed

Confidentiality Level:

Business Use, Confidential, Proprietary, etc.

FAILURE ANALYSIS (STEP 4)

RISK ANALY SIS (STEP 5)

1. Failure Effects (FE)
[In-plant, Ship-to plant. Process Item, Vehicle
End user, when known]

Severity (S)
Fi

2. Failure Mode (FM) of the Process Step

3. Failure Cause (FC) of the Work Element

Current Detection

Current Prevention Controls (DC) of FC or

Control (PC) of FC

Occurrence (0) of
FC

Target
Completion
Date

Responsible
Person's Name

(Optional)

Detection (D) of
FCIFM
FMEA AP
Sp Prod Char

Action Taken with
Pointer to
Evidence

Status Completion Date

Remark

INITIAL STATE: Current

0
o
3
E
E
g
[

Handbook
Example - this
row can be
hidden or deleted

Product: Loss of mechanical energy because
of too much friction between bearing and
shaft, inner diameter of the bearing
deformed because of too much seating
stress

In Plant: Nene

Ship to Plant: None

End User: Window raises and lowers with
difficulty

Axial position of sintered bearing is not reached,
gap too small

Operator inserts a sintered bearing which was
dropped to the ground floor before
(contaminated with dirt)

No prevention control 10 [Lot Release Protocol
Objective (Effectivity:
100%) Visual Gauge
inspection of axial gap of
bearing to pole housing
seat by Operator (Check
the Checker: N/A);
Detection indicator:
OK/NOK (RED/GREEN
area) and Operator

OPTIMIZATION (STEP 6)

CHANGE STATE: Additional Actions




6 Steps of Supplement FMEA-MSR

1t Step
Scope Definition

S
i

Project identification

Project plan

Analysis boundaries: What is
included and excluded from
the analysis

Identification of baseline
FMEA with lessons learned

Basis for the Structure
Analysis step

System Analysis

2™ Step
Structure Analysis

ke

{
‘h‘,lllll

e

System structure for a
product

Visualization of the analysis
scope using a structure tree
or equivalent: block diagram,
boundary diagram, digital
model, or physical parts
Identification of design
interfaces, interactions, and
close clearances

Basis for the Function
Analysis step

3" Step
Function Analysis

Owverview of the functionality
of the product

Visualization of product
functions using a function
tree (function net), function
matrix, andfor parameter
diagram(s)

Association of requirements
to functions and functions to
system elements

Cascade of customer
(external and internal)
functions with associated
requirements

Basis for the Failure Analysis
step

VDA |QMC

Qualitats Management Center
im Verband der Automobilindustrie

Failure Analysis and Risk Mitigation

4th Step
Failure Analysis

Establishment of the failure
chain (potential Failure
Effects, Failure Modes, Failure
Causes) for each product
function (step)

Visualization of product
failure relationships (failure
nets and/or the FMEA
worksheet)

Creation of failure structures
by linking the failures in the
failure chain

Identification of product noise
factors or using a fishbone
diagram, parameter
diagram(s), or failure network

Collaboration between
customer and supplier
(Failure Effects)

Basis for the record of
failures in the FMEA form and
the Risk Analysis step

5t Step
Risk Analysis

Assignment of Monitoring
Controls (existing andlor
planned) to the Failure
Causes and Failure Modes

Rating of Severity, Frequency
and Monitoring for each
failure chain

Collaboration between
customer and supplier
[(Sewverity)

Action Priority (AP)

Basis for the product
Optimization step

6™ Step
Optimization

=

==
- e =
[FITTR Fr— .

Identification of the actions
necessary to reduce risks

Assignment of
responsibilities and deadlines
for action implementation

Implementation and
documentation of actions
taken

Confirmation of the
effectiveness of the
implemented actions

Assessment of risk after
actions taken

Continuous Improvement of
the product

Basis for refinement of the
product requirements and
Monitoring Controls



MSR1: Rank Chart Severity (S) FMEA-MSR
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QMC

Product General Evaluation Criteria Severity S

Corporate or Product
Line Examples

SEV

Potential Failure Effects rated according to what the End User might experience

10

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

Noncompliance with regulations.

(00)

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

\l

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

Loss of convenience function.

Degradation of convenience function.

Perceived quality of appearance, sound or haptics unacceptable to most customers

Perceived quality of appearance, sound or haptics unacceptable to many customers

Perceived quality of appearance, sound or haptics unacceptable to some customers

R N WA~ OO

No discernible effect.
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MSR2: Rank Chart Frequency (F) FMEA-MSR

Supplemental FMEA for Monitoring and System Response (FMEA-MSR)

Frequency criteria (F) for the likelihood of occurrence of the cause in relevant operating situations during the
design life of the vehicle

FRQ

Frequency criteria

=
o

Frequency unknown or known to be unacceptably high during the design life of the vehicle

Failure cause is likely to occur during the design life of the vehicle

Failure cause may occur often in the field during the design life of the vehicle

Failure cause may occur frequently in the field during the design life of the vehicle

Failure cause may occur somewhat frequently in the field during the design life of the vehicle

Failure cause may occur occasionally in the field during the design life of the vehicle

Failure cause may occur rarely in the field during the design life of the vehicle

Failure cause is predicted to occur in isolated cases in the field during the design life of the vehicle

N WP |OT1[OO|N|00(©O

Failure cause is predicted to be significantly below the acceptance level but isolated cases cannot be excluded during
the design life of the vehicle

Failure cause cannot occur or is predicted to be significantly below the acceptance level during the design life of the

vehicle. Rationale is available.




VDA |QMC

Qualitats Management Center

MSR3: Rank Chart Monitoring (M) FMEA-MSR

Supplemental FMEA for Monitoring and System Response (FMEA-MSR)

Monitoring Criteria (M) for Failure Causes, Failure Modes and Failure Effects by Monitoring during Customer Operation

MON

Monitoring criteria

10

The fault/error/failure cannot be detected at all or not during the fault tolerant time interval. No monitoring / diagnosis of the function by
the system.

9

The fault/error/failure can almost never be detected in relevant operating conditions. The response may not reliably occur during the fault
tolerant time interval.

0o

The fault/error/failure can be detected in very few relevant operating conditions. The response may not always occur during the fault
tolerant time interval.

Low probability of detecting the fault/error/failure and/or responding during the fault tolerant time interval by the system or the driver.

The fault/error/failure will be detected by the system or the driver and respond in many operating conditions.

The fault/error/failure will be detected by the system or the driver and respond in very many operating conditions.

The fault/error/failure will be detected by the system or the driver and respond in most operating conditions.

w| OO N

The fault/error/failure will be automatically detected by the system and respond during the fault tolerant time interval with a high
probability.

N

The fault/error/failure will always be detected automatically by the system and respond during the fault tolerant time interval in all relevant
operating conditions.

The fault/error/failure will always be detected automatically by the system and respond during the fault tolerant time interval and in any
operating condition.




FMEA-MSR Action Priority Logic (AP) (Extract)
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S F M AP FMEA-MSR Action Priority Logic Remarks
10 3-10 | 4-10 H Safety requirements not fulfilled. Poor monitoring Iea}ds to violation of safety
requirements.
10 4-10 3 H Safety and reliability requirements not fulfilled.
N : : Good monitoring leads to warnings and
10 5-10 | 1-2 H Reliability reqw_rements not_fulfllled. Safety unscheduled workshop visits. Reputation of
requirements fulfilled. .
product and company at risk.
9 2-10 | 3-10 H Legal/Compliance requirements not fulfilled Poor monitoring Ieadg to violation of regulatory
requirements.
Good monitoring degrades system performance Good monitoring leads to warnings and
9 4-10 | 1-2 H g cegr: yS P unscheduled workshop visits. Reputation of
to maintain compliance :
product and company at risk.
3-2 5-6 1-6 L Nuisance warnings with moderate frequency Poor perceived quality
3-2 2-4 | 1-10 L Nuisance warnings with low frequency Poor perceived quality
1 1-10 | 1-10 L No discernible effect
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FMEA Action Prioritv (AP)
Action Priority (AP) | Action Expectation

High The team must either identify an appropriate action to improve
prevention and / or detection controls or justify and document why
current controls are adequate.

Medium The team should identify appropriate actions to improve prevention and /
or detection controls, or, at the discretion of the company, justify and
document why controls are adequate.

Low The team could identify actions to improve prevention or detection
controls.

It is recommended that potential Severity 9-10 failure effects
with Action Priority High and Medium, at a minimum,
be reviewed by management including any actions that were taken.

This is not the prioritization of High, Medium, or Low risk.
It is the prioritization of the need for actions to reduce risk.



FMEA-MSR Form (Spreadsheet and Software)
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FMEA-MSR MONITORING ANALY SIS (STEP 5)

FMEA-MSR OPTIMIZATION (STEP 6)

Filter Code {Optional)

MSR
Preventive
Action

Diagnostic
Monitoring
Action

System

Response

Responsible
Person's Name

Target
Completion
Date

Status

Action Taken
with Pointer to
Evidence

Completion
Date

Remarks

FMEA-MSR RISK ANALY SIS (STEP 5)

INITIAL STATE:

Remarks

© VDAQMC
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Handling of existing FMEA

>

>

Existing FMEAs conducted with an earlier version of the FMEA handbook
may remain in their original form for subsequent revisions.

Optionally, the team may decide to transfer the data to the latest form and
update the FMEA in accordance with the latest FMEA procedure, in order to
take advantage of improvements associated with the latest FMEA procedure.

FMEA that will be used as a starting point for new program applications
should be converted to comply with the new 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 this FMEA procedure if not otherwise defined
unless company procedure defines a different approach.
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Know-How Protection of Design and Process FMEA e

» The sharing of intellectual property between suppliers and customers is
governed by legal agreements between suppliers and customers and is
beyond the scope of this handbook.

» However, unless otherwise required by contractual agreement, for
reasons of Intellectual Property (IP) protection the DFMEAs and PFMEAS
prepared by suppliers for standard or "off the shelf" products should
generally be considered proprietary information not given to the
customers.

» Such information may be shown upon requested by special agreement.
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Statement of FMEA Presentation

The presentation represents the status of the yellow print of the AIAG VDA FMEA Handbook.
This presentation status is not fixed and nonbinding.

The open industry stakeholder review of the draft version of the AIAG VDA FMEA Handbook,
1st Edition, has been completed.

Thousands of comments/responses were received from FMEA practitioners around the world. The
AIAG and VDA are collaborating diligently to review and disposition all stakeholder comments.

The final AIAG VDA FMEA Handbook is scheduled for release in late 2018.

Trainings to the new manual of FMEA in 2018 will be provided after release of the final manual
(Red Print) by AIAG, VDA-QMC, and their licensees.

Therefore, any training being offered prior to publication is invalid, inaccurate, and potentially
misleading as it is based on the first draft version of the document.

Supplier efforts to implement or transition to the new AIAG-VDA FMEA methodology should only occur
after the new handbook is published.
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