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Quality and Six Sigma
Methodology

Definitions
of Quality

DUAL %Y

“a degree of excellence”

“the standard of something as measured against other |
things of a similar kind"

O quality
e “a distinctive aftribute or characteristic possessed by
someone or something."




Quality and Six Sigma
Methodology
Someone-
Beneficiarye

Suppliers

Inbound Standard Inspection

Logistics i & i estation h Point (SIP)

Body in White (BIW) Next process The Next Zone End of

Trim & Final . e

Paint ‘ ‘ Off Track Area

Shop .
Wheel alignment / Pa'nlt.fd E;dy
Rolling Road (WAHA) Quality (PBQ)

Road Test ‘

Customer Water test .
Acceptance Line

PCPA, CAA & ( )

Dlga:llélty Pre-Delivery .
y — Inspection (PDI)  The Dealership

Outbound Transport
HOSISHES The Retail Customer




LEL

How the customer How the project leader How the analysl designed How the programmer "How the business
explained it understood it wrote it consultant described it

How the project was ‘What operations installed ~ How the customer was " How it was supported “What the customer really
documented billed needed




BUILDING (A RAFT) LITH
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Something-What

are we looking for

Evidence of quality \/
VS

Lack of evidence of poor quality X

slido.com

#2382374



Quality and Six
Sigma Methodology
Something-What are
we looking fore

The Importance of “Normalised” Data to Analysis
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Distinctive and Reliable
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Something-What
are we looking fore

Reality %

Quality

v
Evidence suggests that we tend v @ @
. ee Customer at Risk

Producer at Risk
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Quality and Six
Sigma Methodology
Something-What
are we looking fore

- — —_ (SN (%] (V) [EE] b= oY (T
I T T = T T R = T T

Can you be distinct and reliably demonstrate an improvement? 3 |

® You have measure o0 @Ot N EC kR !
the lamp to the bq@y. A L
® The customer accepran iferia | rela

measurement of 25 mm = 1 mm.

® The graph shows the average of the 30
measurements for the original condition and two
Improvement options.

® Which option would you choose?2



Quality and Six

Sigma Methodology ] . Customer
Something-What ; G acceptance
are we looking for | 0 limits

; - .

’ v ,: g

5 | b4 Ea ] i

1 -

0 - (]

® Using the same data from the 30-part measurements; .
original option option 2

you now constructed a scatter plot showing each
individual result.

® Does this change your opinion compared to looking
at averagese

® Which option would you choose now?

/\

Beware of averages
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N lelggle
Methodology

o) is a measure which describes the spread about the mean for a given data set (when
orming to a ‘normal’ distribution)

« |t can similarly describe ‘capability’ to deliver a customer requirement
60

<€

\ 4

Distribution Mean

Lower Specification Limit (LSL)
Low probability of a
customer ‘defect’

q—————————————————

Upper Specification Limit (USL)

N .

10 20 30 4o
Sigma Level

v

1
»
(91
Q
»
qQ —



Quality and Six
Sigma Methodology
Background of Six

198711988 | 1989|1990 | 1991 | 1992

Some other companies claiming to have successful 6-Sigma implementation:-

sank of Americz @ Jonevwel AMAZON.COM
= ;

m o A

N.B. The above are referenced in external publications 2002 - 2009.



http://www.fordvehicles.com/

Quality and Six Sigma
Methodology

Six Sigma
Methodology — Goals

and Characteristic

Improved \ Higher

Customer Business
Satisfaction Value

What's Different??
®* Understanding of customer needs & wants

®* Methodology & tools
®* Data driven
* Statfistically validated

6-Sigma community (MBBs, BBs, GBs, Project Champions etc.)
Project Focused, feam delivery

Leadership commitment & involvement

Focus on sustained performance & replication
YComplements” and reinforces other improvement methods
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Six Sigma as Goadl

IS 997 GOOD ENOUGH?
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Methodology
Six Sigma as Goa

3.8s . 6s
Product or Service
99% Good 99.99966% Good

20,000 Articles of mail lost per hour Seven

One minute per

15 minutes per day Unsafe drinking water R R

Incorrect surgical procedures | 7

5,000
per week

Short or long landings at
major airports

Two per day One every five years

Wrong drug prescriptions 48

200,000
per year
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Six Sigma as Goal

Defects per million
opportunities

308,537
66,807
6,210
233
34 e

Typical Process
Performance

o~ 00 b WO DN




Quality and Six

Sigma Methodology . o:
Six Sigma as Goal The Six Sigma Goal:

® Stop defects at the earliest possible

point by attacking variation in the
product or process.

Tensions: Cost, Quality and Speed
(For simplicity, only Cost and Quality are shown) ® The target is to link defect reduction to
improvements in Customer Satisfaction
- which leads to positive financial
benefits.

“Must Reduce Our job: improve
Defects” the process o

6-Sigma is about Customer
QLI [0t Satisfaction and Money!

Improvement Projects Impact
Quality, Cost and Speed

Cost

Business Process

% “Must reduce
e Cost”

Defects

>



Executive Leadership (Part-Time)

Master Black Belts (Full-Time)

Project Champions (Pari-Time)

Black Belts (Full-Time, Embedded & Integrated)

Green Belts (Part-Time)

/&

ISO 13053-1:2011 “Quantitative

N

methods in process improvement -

Six Sigma’” describes typical Six
Sigma infrastructure for an
organisation, and the expected

Yellow Belts (Part-Time)

kroles within this.

4
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How is knowledge
gained & improveme

i

Level Zero Check

1 .
71

Define Measure Analyse Improve Control & Replicate
prannens . e : -
_.‘Q Solving Containment FS){IW‘Pt(;\;IT‘gL Da\1/ta T{f.’ﬁs & Critical X's Sl Escape Point Sapr;r:jty 9 R s
! O LMethodologies Action G Wioel= ariability Baseline Analysis Reduction
P @ : [ ProEc | - Capability ; . @
1 ] ) Excitation Data Failure Mode ) Failure Mode
8 : Seslecthn & MLl 153 Method Design Distribution Root Cause Avoidance B2 il Avoidance
P9 Criticarto Cause Analysis
PO ; Manage the Prevent s
R Customer Co :lrltael:llgen i change Recurrence

L Requirements |
Action
g D lop Fail Identify, Verify, & P
(SAVAS[0) aliure . - entify, Verity, revent

[ o pFalit Relationships y Y 8D Template

O Problem Definition Mode Excitation . S Implement Recurrence &

o Method Using Excitation Improvement Replicate

e P P Legend o=\

Loveld Scope factors for
checks - =
Cause Analvsis Is/Is not Bransorm & . . Standardised T D 5 2 9a teway
[ Standardised | y Analvsis Select Pilot Studies Work . s} o g Requirements
Problem Y Imprm/nmnnf Foundation % o é:) _g
Definition = - - CI & Knowledge S ®n

n Process Y=f(X) Op. Definition A-B-A Design of L o 0] -

% ——Definton | : - - 3
N V:/H!I‘: Mapping Cascade & MSA Experiments Experiments ppothesiy i Urde Gl > Design Rules X
PO Is /1s-Nat Boundary & ] [ Samping & ] & Standards
i Cause & Effect orrelation Transfer
] Graphical tools Ierf(?e . DI ata Regression Functions i Grenis 755
: : Analysis
i e Capability alue Strea ]

Reliability FMEA Review P-Diagram Analysis I Mapping 5-Why
Analysis
DO-D2 D3 D4 D5-D6 D7




Quality and Six
Sigma Methodology
How is knowledge
gained &

Improvements
made?

Learning Ouicomes

« Demonstrate an awareness and the use of a structured
process for engineering problem solving, within a DMAIC / 8D
framework.

* Understand the business context for robust, evidence driven
problem solving.

» Understand which information sources the business uses to
identify issues, and the need for problem solving response.

» Demonstrate the ability to use foundation problem solving
methods and tools in practical engineering real world usage.

* |dentify the urgency of issues and be able to provide the
appropriate level of response (Level Zero, ERA, ICA).

* Manage the communication using the appropriate reporting
tools (8D, SPD, 6 Panel, AIM).

Qutline Syllabus

Business context, and common approaches for issue
identification & prioritisation

Best practice; the ‘Voice of the Customer’ and their
requirements

Problem solving process steps and alignment to Six Sigma
DMAIC; & 8D.

Initial response to issues (Level Zero)

Tools for process analysis and scoping of potential
confributors to root cause. (ERAs & ICAS)

Development & use of basic measurement systems to
characterise current state & understand variability .

Data / evidence driven approaches to identify and verify root
cause and confirm understanding of cause & effect
relationships.

Choosing the optimal cost/benefit solution.
Conirol measures to ensure improvements are sustained

Tactical issue management & communication.

And more.....



Quality and Six
Sigma Methodology

Business Opportunit

y is the worth doing as far as ROI¢
* What's the full business impact?
®* What gap is there between current peformance & entitlement? 7 ’
ol

®* Why is it important to do it now?
®* What are the consequences of not doing ite
®* How does it fit with business initiatives and targets?

®* Who within the business engagede

All needs to be considered !!

WIN - WIN
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J.D. Power

2020 U.S. Initial Quality Study®"

Dodge

Kia
Chevrolet
Ram
Genesis
Mitsubishi
Buick

GMC
Volkswagen
Hyundai
Jeep

Lexus
Nissan
Cadiliac
Industry Average
Infiniti

Ford

MINI

BMW
Honda
Toyota
Lincoln
Mazda
Acura
Porsche
Subaru
Chrysler
Jaguar
Mercedes-Benz
Volvo
Audi

Land Rover

Tesla”

Brand Ranking

Problems per 100 Vehicles (PP100)

250


https://youtu.be/5YGc4zOqozo
https://youtu.be/5YGc4zOqozo
https://youtu.be/P45E0uGVyeg
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