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System Engineering Implemented in FPDS

Customer Customer Focus Customer
Musts / Want: Customer Experience & Feedback Satisfaction

GM's Systems Engineering Based UDP

| Statement of Needs |
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System Analysis Failure Analysis and Risk Mitigation A.a.m....u\‘ Systemtest  Jgge oration
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1"Step 2% Step 3" Step 4" Step 5% Step 6 Step @\ Product tost
Scope Definition Structure Analysis Function Analysis Failure Analysis Risk Analysis Optimization % = Denl — r"v‘m-c:b
rocessing egration
( ( ' 1 % T Function/
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Project identification System structure for a Overview of the functionality £ stablishment of the failure A of P Identification of the actions
produect of elements of a of the product or process chain (poteatial Fallure Controds {existing and/or necessary 10 reduce risks s | F | M | AP | EMEA-MSR Action Priority Logic Remarks
process . n’ planned) 1o the Failure 10 |3-10|4-10| H Safety requirements not fulfilled Poor monitoning leads to violation of safety requirements
Causes and Fallure Modes 10 |[4-10| 3 H | Safety and reliability requirements not fulfilled
0 10| 2 o Reliabity requirements not fulfiled Safety | Good mondoning leads to warmngs and unscheduled workshop
Project plan Visuslization of the analysis Assignment of detection Assignment of &= = fulflled wsits_Reputation of product and company at sk
SCOPe UG & sStrucTure troe I contiols fexisting and/oc responsibilities and deadlines 10 4 |12 m Ambiguous configuration Reliability re :’f'“':": T:;C:LT fulfilied. S:
or equivalent: block dlagram,  function tree (|nn(noo net) p.n.u nets u.o or the FMEA  planned) 10 the Failure for action implementation Yo N s s s BT
boundary diagram. digital fuACTion matrix parametes worksheet) Causes and ¥ allure Modes S R E O
model, physical pans, o dlagiam or process flow if expert judgment predicts no fail
peocess flow diagram diagram 10| 2 |410| m o :v-ﬁbl:.degg S yei-:oot;ulf:r:
Analysis boundaries: What is  Identification of design Assoclation of requitements  Creation of failure structures  Rating of Severity, Implementation and . |15 (1S o A1 A O are not possible for a new product
included and excluded from Interfaces, Interactions, close or characteristics 1o functions by linking the fallures in the Occurrence and Detection for  documentation of actions 10| 2 |13] L Sa =T
the anabysis clearances, of process steps  and functions 1o system of taiture chain each tailure chain taken 1-10] 1 |110] L onitonng optional
process elements 9 |2-10|3-10] H Legal/Comphiance requirements not fulfilled | Poor monitoring leads to violation of regulatory requirements
Identificaton of baseline Cascade of custormes Identification of product noise Confirmation of the 9 [410[12| H | e e o emon
FMEA with lessons learned fexternal and internal) factors of process sources of effectiveness of the 9 | 23] 21 L Good monitonng degrades syst
functions with associated variotion (4M) esing a mplemented actions e o e
ring 16ads (0 wolation of safely requIrements
requirements. fishbone diagram . parametes 7.8 |6-101-10| H Primary function afiected. reliability "t | Good monitoring leads to wamings and s et
diagram. or tailure network wisits of product and company at risk
78| 5 |5-10| H Safety requirements not fulfilled Poor monitoring leads to violation of safety requirements

Assessment of risk after
actions tahon

Collaboration between

customer and wuinolied

Coliaboration between
customner and wunalied

frume rom v 3100

1 Naet g Lo e e 1 s Crmmen = STRUC TURE ANALYSIS (STEP 2)
[ = : —
| N ——— e T e o Stason Mo and Name of Focus Element
I e Name of Process

e T Eectrcs Motor [OF 39] Sintered bearing press-in process

FUNCTION ANALYSIS (STEP 3)

&
1 Patirs e 5] 0 e Nt Highar l‘ o e

R e . - Y o v fre Sadusen ves v and
[N vty ol | FALURE ANALYSIS (3 7P & [R5 AMAL Y515 (5 TEP 8)
= Sale | 2 |35
1. Paliure Efects (FE} 8
» Curremt Pravention Comwet (°C) | § & | Curmemt Detestion Conarats (0C) S
Dn-plant. Ship-to plant Process Rem. 2. Falture Mode (FM) of the Process Step
S O D AP DFMEA Action Priority Logic s | L ] et ﬁ Tl
High priority due to safety and/or regulatory effects that have a high or very high ___— S ——— - S — SN, m— — — =
9-10 | 6-10 | 1-10 H occurrence rating o i e — S
Ed Uner: Window
High priority due to safety and/or regulatory effects that have a moderate occurren.. S o D__AP PFMEA Ac‘uon Priority Logic
9-10 | 6-10 | 2-10 H High priority due tg that have a high or very high occurrence rating
9-10 4-5 7-10 H o fang High priority due to x jhat have a moderate DCEu"EnCZia: ng and high
High priority due to ts that have a moderate occurrence 9-10 | 4-5 | 7-10 ) PFM EA Il ating
9-10 4-5 5-6 H ction rating High priority due o A A s that have a moderate occurrence rating and
9-10| 45 | 56 H '| tion rating
Medium priority due t4 ects that have a moderate occurrence o= — s P g e
9-10| 45 | 14 M ion rating 910| 45 |24 | M detection rating
High priority due to safety and/or regulatory effects that have a low occurrence and high High priority due to safety and/or regulatory effec hat have a low occurrence rating and high detection
9-10| 2-3 |7-10| H rating
; v
9-10 1-3 7-10 H detection rating Medium priority due to safety and/or regulatory effects that have a low occurrence rating and moderate
Medium priority due to safety and/or regulatory effects that have a low occurrence rating 9-10| 23 |56 | M detection rating
9-10| 1-3 | 5-6 M and moderate detection rating 9-10 | 2-3 | 24 L | Low priority due to safety and/or regulatory effects that have a low occurrence and low detection rating
it the | ¢ dogr f g - ¥ =
Low priority due to safety and/or regulatory effects that have a low occurrence and low SEP ity G 1 EURTORR OF SRESCRon OF & RFRSREY OF SUrORERey WREC S SIRCRON D5 S
tecti ti [<) o
9-10| 1-3 | 14 L detection rating 7_| =2 7|-7|-O E X-I I-A'l 7_|
High priority due to the loss or degradation of an essential or convenience veh| !
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@ I Form Team |

@ I Describe the Problem |

Implement & Verify
Containment Actions

| Identify Potential Causes |

| Select Likely Causes |

4

®

s Potential Cause &
Find and Verify Root Cause

Root Causes

Identify Alternative Solutions |

— — —[ Select Permanent Corrective
Actions

[ Implement Permanent
Corrective Actions

©)
O
@ I Prevent System Problems |
®

| Congratulate the Team |

® SET...civa0s

D5 Choose and D6 Implement D8 Implement

D5 choose and D7 Document

T e e verify non Problem non detection [—
¥ b : detection corrective corrective
corrective actions B P Learned
actions action action
Evaluate 8D

D8 sign-off and close 8D .
With Continental Evaluation Sheet

Problem Solving Process - The Core ‘6 Steps’

! Large/Vague Problem
What the Customer Sees.

Break Down the Problem
Problem on the Part

Grasp
the

| Supplicr 8D Report Evaluation Shest (revi3) ‘

B [ommer |

Where is the Problem Occurring?
Standard vs What it is, How Long?
100% detection method to prevent escape

Technical Root Cause Investigation
7-Diamonds, 5 Why, Cause/Effect
DRILL DEEP
Why did the system fail?

Situation

Countermeasures
Develop/ Trial Run? / Implement

E Validate Countermeasures
Data, Layered Process Audits

E Read Across
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Customer
support/
satisfaction/
service

Planning the Carrying out Supplier Process

Project
Management product & the product Management analysis
Process & process / Production

development development

Process audit

| P6.1 Process input

I P6.2 Process sequence

/ q
=K A ..
S L ¥ = ystom
¢% o Skl | ) x \‘;}

|
|
| P6.3 Personnel resources |
|
I

%4;6% g Gf-b“/ = f Ay | P6.4 Material
%% P = w Entit | P6.5 Effectiveness
':' — e 2 nuty
%‘% \l “‘;::T \/)JJ i : ; \ V-Models l P6.6 Process result/ output

TS e Quality Systems Basics

Quality Standard of the German Automotive Industry (VDA 6)
S& XISAL &9l E5 4 (VDAG)

VDA 6 QM-system Audit Products VDA 6 QM system Audit Services L sysTerEn o Broducion
Part1 HIZE ZZug A A ZAL Part 2 MU ASE TS AIA S ZAL ALATH ﬁluilﬂ'ﬂeni rE
1 |
ERTE BT = Quality \/0):\(; Process Audit Serial Production / Services AARLAE Process Audit Production Equipment
T — i Audit Parts QA MHIAQ| THE 3 2hAL Part7 LA SEAA
e o Fundamentals | 1
s RN VDA 6 Product Audit(Material and non-material)
VDAG.H Al ality Characteristic PartS I‘“%E*I‘

(Product Audit) S)EI:JIFERONZ A &8 s
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i Maturity Level 0 = Xt -
\ o  £1(J1¢d) S2! / Innovation release for full production development @ HI =t= ?j 5 EI Responsible for execution
1 Maturity Level 1 Efs)wmw of moasurem Maturity Lovel 2
e/ . . |Specitying the suppty placing the order
\ RFAIE 22l | Req for the to be issued . D2gcHE ™o v Dsian AR0N | [« e 3|=0n= ot e -
Z = HeC H=BSES I
(2 Maturity Level 2 = USAHNE Z2H A ;T..Z."Dgc;'mT“ . maxEHo QM
E2Y 73/ Specifying the supply chain and placing the order FEE 3FE AN &8s XS (g W e
- ZWHISX 8. 83 S8) e
Maturity Level 3 - s XXM (D2ME G » EXOENAHAS
(3 Jl2712 £9!/Release of technical specifications - N3ESEEF =il c==
SEEAM) « =)D
4 Maturity Level 4 . EH B R AT . X EOl
\ YEAN-BE | Completion of B MUY} T2HE K el
Maturity Level 5 S = 2T 0|25 AN A20
\ 5 LMY E 0|28 ¥E 22/ Parts from p ion tools and pi i ilities are
available

( 6 Maturity Level 6 [ [imovston: conempt metemany |
\ H&N 223 &0/ Process and product approval

: Explanatory text for measurement criteria (examples; - T -
Maturity Level 7 2 o o —_- ( . i i Customer/supplier relationship \
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