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INTEGRATED BUSINESS EXCELLENCE MODEL IBE Model
Approach

Six Sigma,
Lean etc.

Total Quality
Management

Quality
Assurance

Quality
Control

Evolution of Quality Management

Inspection
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A Timeline of Key Events leading up to Six Sigma

Shewhart's studies into variation at Bell Telephone Labs

Shewhart publishes book, "Economic Control of Quality of Manufactured Product
Widespread adoption of Shewhart's principles for War-time Production in the US
Ishikawa develops Ishikawa diagram and pioneers use of 7-tools
Widespread abandonment of Shewhart's principles in Post-War US.

Deming teaches Shewhart principles to Japanese

1920's 1951 1940's 1945 1950 1960 1970 1680 1990

US discovers Deming
Rapid spread TQM principles to US service industries

Pacific basin countries, excluding Australia commence adopting TQM

Renewed focus on Process Management

Deming develops management philosophy based on Shewhart concepts own ideas
Japanese extend Deming's teachings, develop the "Total Quality” concept
USA starts to copy Japan, called TQC (Total Quality Control) eventually
the term TQM (Total Quality Management) is used as the label.

6-sigma goes mainstream
Widespread emergence of
Balanced Scorecard

Western Europe discovers TQM Organizational learning emerging
Australian services sector copies US with adoption of TQM as a key competitive issue

Australian manufacturing commences with TQM;

Developing countries rapidly adopting TQM

Team based approaches to work gaining

broad acceptance in industry
Business Process Reengineering

Benchmarking emerges as a supporting practice
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Time Line

Allied Signal

Motorola

H General Electric

1987 1992

|
1995

Gulball Ae s

Johnson & Johnson,
Ford, Nissan,
Honeywell

|
2002

o N I A N N N N N e
|

Dr Mikel J Harry wrote a
Paper relating early failures to

quality
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Effectiveness Quality Acceptance
Improvement
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Key elements for six sigma

eliminate defects.
* Value added analysis to reduce or
delays.

levels of performance.

will start at 4.5 sigma (1000) PPM

 Root — causes analysis to reduce or

eliminate

* Statistical process control to sustain the new

* Design for six sigma to create new products
and the processes for delivering them that
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* Delighting Customers.

* Reducing Cycle Times.

« Keeping up with Technology Advances.
* Retaining People.

* Reducing Costs.

* Responding More Quickly.

* Structuring for Flexibility.

* Growing Overseas Markets.
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Generated sustained success

Project selection tied to organizational
strategy

— Customer focused
— Profits

Project outcomes / benefits tied to financial
reporting system.
Full-time Black Belts 1n a rigorous, project-
oriented method.

Recognition and reward system established to
provide motivation.
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Six Sigma Competitive Advantage

Improve

Quality

= =

External

< . Quality

-

P -

Capital
Costs

| -

Internal

-

‘ Revenue ‘
Market -~
— __» Share
Customer
', Satisfaction
Economies of ‘
Scale
/ Y
Operating | » Higher Profit
Costs

>

\J
Higher ROI
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Six Sigma

Customer Happy

Six sigma 1s about reducing variations in a process
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“Sigma” is a Greek letter used to describe the amount of

variation in a process or procedure. A higher sigma
value indicates less variation or fewer defects. The goal of
Six Sigma is to substantially reduce variation in processes.
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Mikel Harry------------- Motorola
Bob Galvin --------------- Motorola
Lawrence Bossidy---- AlliedSignal
Jack Welch----------------- general electric
Bill Dougherty---------- Westin hotels
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Overview of Six Sigma

is a Philosophy

processes and
improving them is the
most efficient way to

will produce less
than 3.4 defects

per million
opportunities

It is a Process

- To achieve this leve

- Anything less than ideal of performance you
is an opportunity for need to:

improvement Define, Measure,
- Defects costs money Analyse, Improve
- Understanding and Control

achieve lasting result 6 Sigma processes
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collection
Regression
analysis ;

Statistical Tools

Data

Frequency
; distributions

Predictive
statistics

Organization
and
presentation

Correlation /

analysis

Experimental
design

Statistical
methodology

\— Histograms

Central
/rendency

Analysis /

Statistical Descriptive

inference \_ﬁ________,_/—/// measures

of variance

Hypothesisx Z:is;::uersu:nln

testing
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Philosophy
 Know What’s Important
to the Customer (CTQ)

* Reduce Defects (DPMO)

* Center Around Target
(Mean)

 Reduce Variation
(Standard Deviation)
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Critical Elements

* Genuine Focus on the Customer

» Data and Fact Driven Management

* Process Focus

* Proactive management

* Boundary-less Collaboration

* Drive for Perfection; Tolerance for failure
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S1x sigma road map

1. Identify core process and key customers.
2. Define customer requirements.
3. Measure current performance.

 Creating measurement infrastructure.

* Setting priorities and focusing resources.
 Selecting the best starts improvement

* Matching commitment and capability.

4. Prioritize, analyze and implement improvements.
5. Expand and integrate the six sigma system.
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Key Elements of Six Sigma

* Process Orientation

e Customer Focus

o Y =1(X)

 Data and Measurement Driven

 Focus on Variation Reduction

e Statistical Rigour

* Project Orientation

 The DMAIC Process Improvement/Problem Solving Process
* Dedicated Personnel

 Bottom Line Results Focussed

 Data Driven Culture (In God we trust, all others bring Data)
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Managing Up the Sigma Scale

Sigma | % Good | % Bad | DPMO
1 30.9% 69.1% 691,462
2 69.1% 30.9% 308,538
3 93.3% 6.7% 66,307
4 99.38% 0.62% 6,210
5 99.977% | 0.023% 233
6 99.9997% | 0.00034% 3.4

0503259582
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Examples of the Sigma Scale

In a world at 3 sigma. .. Inaworld at 6 sigma. . .

* There are 964 U.S. flight 1 U.S. flight is cancelled every

cancellations per day. 3 weeks.

* The police make 7 false arrests « There are fewer than 4 false
every 4 minutes. arrests per month.

 In MA, 5,390 newborns are e 1 newborn 1s dropped every 4
dropped each year. years in MA.

* In one hour, 47,283 e It would take more than
international long distance calls 2 years to see the same number
are accidentally disconnected. of dropped international calls.
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MEAN (X))

CUSTOMER LOWER
SPECIFICATION

CUSTOMER UPPER
SPECIFICATION

FREQUENCY

60

PROCESS OUTPUT
SIGMA = MEASUREMENT OF STANDARD DEVIATION

A
v

1.2 SIGMA : 600 DEFECTS OUT OF 1000.

2.5 SIGMA : 150 DEFECTS OUT OF 1000. - SERVICES

3.0 SIGMA : 67 DEFECTS OUT OF 1000. - MANUFACTURING

6.0 SIGMA : 0.0034 DEFECTS OUT OF 1000. =3.4 DEFECTS PER MILLION.
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Sigma = ¢ = Deviation

( Square root of variance )

Six sigma

O
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T/Z@x—fé’f:

n —l

Axis graduated in Sigma

between + / - | 68.27 ‘Vgll result: 317300 ppm outside
lo (deviation)
between +/ - L 95.45 %, ‘l 45500 ppm

20 ) -

between + /- . 99.73 % . 2700 ppm

3o o - -

between +/ - . 99.9937 % R 63 _ppm

4o b g

between +/-56 | 99.999943 % | 0.57 ppm

between +/- 65 | 99.9999998 % | 0.002_ppm
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Six Sigma Organisation

Site Leader

Quality Leader/Six
Sigma Coordinator

Champion/Sponsor

i /External
Master Black Belt Consultant
</7 \
Black Belt Black Belt

/ Green Belt Green Belt
Team Members Team Member
Yellow Belt Team Member Team Membersl Yellow Belt
Yellow Belt Yellow Belt
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Position in Six Sigma
Organisation

Senior
Executives

Champions /
Process owners

Expected Role
Post Training

Champions Champions

Training - | Training I
2 days 3 days

(Total 5 days)

Provide Leadership

Process Mgmt. &

v

Project
champion

A\ 4

|[Master Black-Belt

—-As Trainer
Black-Belt -Coach teams
-Facilitate
_’Iimprovement projects]
<+—— Black-Belt > >
- Part of project teams|
Green Belt 1 Week G Belt Traini - Sometime lead the
- - General process
Employees 1/ 2 Days core training on . control &
(Yellow-Belt) Six-Sigma improvement
- Project Team
. Member
MOHAMMAD ABED ALMUTTALEB 0503259582 sabbah2002us@yahoo.com
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Six sigma

Juran Institute Green Black Belt Certification

Belt Requirements

Certification Requirements ¢ Must be a Green Belt
e 64 hours of classroom c Additional Black Belt requirements

training o Additional 64 hours of classroom

Pass 2.5 hour written exam [f training
Successfully complete a 4 o Pass another 2.5 hour written exam

month project c Successfully complete another 4

Pass 1.5 hour oral defense month project
of project o Pass 1.5 hour oral defense of that

Submit “stand alone” project
project book (100+ pages) ¢ Submit “stand alone” project book

(100+ pages)
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Master black belt

* Successfully lead and complete a 4 month
project with at least $100,000 per year in
savings (or strategic equivalent)

* Pass 1.5 hour oral defense of project

* Submit “stand alone” project book (100+
pages)

» Act as advisor on at least two other projects

* during the year
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Room Service

Room service orders sampled: 520
# of room service orders delivered late: 3
# of room service orders with quality

on the Likert scales < 3.00 1
# of room service orders with menu
variety, Likert scales < 3.00 0
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Calculating Sigma

e Unit: The 1tem produced or being serviced

* Defect: Any event that does not meet the
customer’s requirements

* Opportunity: A chance for a defect to occur

- B Number. ?f defects 1,000,000
Number of opportunities x Number of units

MOHAMMAD ABED ALMUTTALEB 0503259582 sabbah2002us@yahoo.com




4

S1x-Sigma

pm

x 1,000,000 =2,564.1

3 x 520
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Defects per Million
Long-Term Yield (%) Opportunities Sigma

99.99966 3.4 &

899.999495 = 5.9
99.9992 & 5.8
99.999 10 5.7
599.998 20 5.6
99.997 30 5.5
99.996 40 5.4
99.993 70 5.3
99.99 100 5.2
99.985 150 5.1
99.977 230 5.0
99.967 330 4.9
99.952 480 4.8
99.932 680 4.7
99.904 960 4.6
99.865 1,350 4.5
99.814 1,860 4.4
99.745 2,550 4.3
99.654 3,460 4.2
99.534 4,660 4.1
99.379 6,210 4.0
69.20 308,000 2.0
65.60 344,000 1.9

Note: The full chart appears in the appendix on pages 266 to 267.

Exhibit 5.18 Partial Six Sigma chart.
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Sources of Variation in Production Processes

Measurement
Materials Operi:tors M;thOdS Instruments

\ /

INPUTS |—> PROCESS OUTPUTS'

e
Tools / \ ‘I-}man

Machines Environment Inspection
Performance
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A Six sigma

The right support
_|_

The right projects
_I_

The right people
_I_

The right tools
_I_

The right plan

The right results

Gulball Ae s
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CTQ (Critical-To-Quality)

Gulball Ae s

CTQ characteristics for the process, service

OT Process

Measure of “What 1s important to
Customer”

6 Sigma projects are designed to improve

CTQ
Examples:

— Waiting time in clinic

— Spelling mistakes 1n letter

— % of valves leaking in operation

MOHAMMAD ABED ALMUTTALEB 0503259582
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Critical-to-Quality (CTQ) Trees

» Useful in helping translate VOC data into more specific
requirements

 Particularly useful in cases
— Where customers are vague about their requirements
— Requirements are broadly defined

— Customers have complex needs
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Constructing CTQ Trees

 Identify customer need
* Break need down into more specific needs

* Continue breaking down until needs
sufficiently understood and understand what
specific actions can be taken address them

MOHAMMAD ABED ALMUTTALEB 0503259582 sabbah2002us@yahoo.com



A Six sigma

Gulball Ae s

Example CTQ Tree

Course
Content
Good Business
Process
Management Instructor
Course Experience

Course
Materials

Course

Assignments

Cover terms and concepts
Practical emphasis

Overview 66 tools

Demonstrate application of tools
Cover computer simulation

In-depth knowledge

Grade fairly

Well organized

Dynamic and sense of humor
Clear expectations

Industry contacts

Provide solution templates
Simulation software
Current cases/articles
Minimize cost of textbook

Practical and realistic
Evenly spaced out
Coordinate across program
Timely feedback
Take-home exams
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Six sigma glossary
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Key Concepts

Critical to Quality - Most important attributes to the customer

Defect - Failure to deliver what the customer wants
Variation - What the customer sees and feels

Seek the elimination of defects

Process Capability — What your process can deliver

Stable Operations — Ensuring consistent predictable processes to improve what the customer
sees and feels

Variance — A change in a process or business practice that may alter its expected outcome

Executive Engagement — Visible, consistent support and an active role in communication and
reward

Stable Operations — Advocating and creating a “common language”. Including employees,
customers and suppliers

Education and Training — Acquire, apply and foster the use of new or existing Knowledge to
improve capabilities

Alignment — Engage the entire organization to improve every process and practice
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Key Concepts

Customer Focus — Integrate the customer into the organization. Listen to them!

Data Driven — Critical to Quality (CTQ), Defects, Pareto Charts, Root Cause Analysis,
Process Mapping, Control Charts, Statistical Process Control, Gage R&R, Brainstorming,
FMEA (Failure Mode Effect Analysis), Design of Experiments

Robust Methodology — (1) DMAIC (Define, Measure, Analyze, Improve, Control) - Continued
improvement on existing processes. (2) DMADV (Define, Measure, Analyze, Design, Verify) —
New product or processes.
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Exercise : Wastes Identification

Identify one
example of each
type of waste below

Possible cause

Proposed
Action

Method of
measurement

Overproduction

Delays

Transportation

Process

Inventories

Motions

Defective products

Untapped
resources

Misused resources

MOHAMMAD ABED ALMUTTALEB
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ACT

Ensure

permanence

Continuous
improvement

Evaluate
solution

Control charts \

Pareto charts

Select and
implement
solution

Recognize a
problem
exists

Form quality
improvement

teams

Problem-Solving
Steps with Tools

Management
Commitment

'

Clearly
define the
problem

= Brainstorming

= Pareto analysis

* WHY-WHY diagrams
» Check sheets

Develop
performance

measures

4

Analyze
problem/
process

Determine

-~

= Brainstorming

possible
causes

diagrams
* Check sheets

PLAN

* Cause-and-Effect

= Scatter diagrams

* Control charts
* Run charts

Force Field Analysis
= WHY-WHY diagrams
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Act Plan
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PCDA Quality Cycles (i ddas

Decision point  °°--

Move to lower
PDCA cycle
if

Cp>4/3

Six sigma

>

..’
ACT

Capability
Improvement
New/ existing

Check
capability

Gulball Ae s

-__F________

>
PLAN

Move to upper Continuous
PDCA cycle Refinement
if A

Cp<=4/3 :

. . . vesee® Check
Decision point ) variation
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The Cpk Measure tells us how capable the process is. Cpk means
"Process Capability

Constant." It 1s a measure of how close the distribution of process data is
to the nearest

customer specification or production limit. This measure is a confidence
measure that

alerts you to the possibility of a problem. The formula to calculate the
constant 1s:
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Process Capability

20 25 30
(b) Process is not capable

Gulball Ae s

Nominal
value
Process distribution
Lower / Upper
specification specification

Minutes
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Process Capability

Nominal value

Six sigma

Four sigma

Two sigma
Lower / Upper
specification specification

Mean
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Process Capability

C = Upper specification - Lower specification
P 60

X — Lower specification

C, . = Minimum of [ :
30

P
Upper specification —x
30
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Process Capability

Intensive Care Lab

Upper specification = 30 minutes
Lower specification = 20 minutes
Average service = 26.2 minutes o= 1.35 minutes

MOHAMMAD ABED ALMUTTALEB 0503259582 sabbah2002us@yahoo.com



AP Six sigma llaal) 1o daaa

Process Capability

Intensive Care Lab

Upper specification = 30 minutes
Lower specification = 20 minutes
Average service = 26.2 minutes o= 1.35 minutes

C,; = Minimum of [ ¥ - Lower specification
30 ’

Upper specification —x
30
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Process Capability

Intensive Care Lab

Upper specification = 30 minutes
Lower specification = 20 minutes
Average service = 26.2 minutes o= 1.35 minutes

p

C,= Minimum of [ 26.2-20.0 30.0 - 26.2 ]

3(1.35) ? 3(1.35)
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Process Capability

Intensive Care Lab

Upper specification = 30 minutes
Lower specification = 20 minutes
Average service = 26.2 minutes o= 1.35 minutes

Cpk = Minimum of [1.53, 0.94]
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Process Capability

Intensive Care Lab

Upper specification = 30 minutes
Lower specification = 20 minutes
Average service = 26.2 minutes o= 1.35 minutes

Upper specification -
C = 0.94 C,= Lower specification

60
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C,. = 0.94

Six si

gma

Upper specification = 30 minutes
Lower specification = 20 minutes
Average service = 26.2 minutes o= 1.35 minutes

P

Process Capability

Intensive Care Lab

~ 6(1.35)

Gulball Ae s

30 - 20
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Process Capability

Intensive Care Lab

Upper specification = 30 minutes
Lower specification = 20 minutes
Average service = 26.2 minutes o= 1.35 minutes

C,. = 0.94 C,=1.23
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Process Capability

Intensive Care Lab

Upper specification = 30 minutes
Lower specification = 20 minutes
Average service = 26.1 minutes o= 1.20 minutes

Ci= 108  ,uor ~C,=1.39
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Process Capability Example

.

You’re manager of a

500-room hotel. You

have stituted a policy s
that 99% of all luggage v
deliveries must be g
completed within 10 -
minutes or less. For 7 {iliiiis
days, you collect data
on 5 deliveries per day.
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Six sigma

Process Capability:

Hotel Data

Sample  Sample

3.85
4.27
3.28
2.99
3.61
5.04
4.22

Day  Average  Range
| 5.32
2 6.59
3 4.88
4 5.70
5 4.07
6 7.34
7 6.79

0503259582
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Process Capability:
Hotel Example Solution

n=5 X=5813 R=3.894 andd,=2.326
P(A delivery 1s made within specification)
=P(X <10)
10-5.813
3.894/2.326)
=P(Z <2.50)=.9938

Therefore, we estimate that 99.38% of the
luggage deliveries will be made within the 10
minutes or less specification. The process is
capable of meeting the 99% goal.
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Capability Indices

» Aggregate Measures of a Process’ Ability to
Meet Specification Limits

— The larger (>1) the values, the more capable a
process 1s of meeting requirements

e Measure of Process Potential Performance

- USL — LSL  specification spread
g 6(§ / a’z) process spread

— C,>1 implies that a process has the potential of having more
than 99.73% of outcomes within specifications
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Capability Indices

(continued)

e Measures of Actual Process Performance

— For one-sided specification limits
* CPL — X :LSL
3(R/d,)

. CPU = UsL - X
3(R/d,)

« CPL (CPU) >1 implies that the process mean is
more than 3 standard deviations away from the
lower (upper) specification limit
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Capability Indices

(continued)

— For two-sided specification limits
C = mm( PL, CPU)

* C,, = | indicates that the process average 1s 3
standard deviations away from the closest

specification limit

* Larger C,; indicates larger capability of meeting the
requirements
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Define

Control
Measure
ACT | PLAN
CHECK| DO
mprove

Analyze
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Si1x Sigma DMAIC

« DMAIC

— Define the project goals and customer (internal and
external) deliverables

— Measure the process to determine current performance
— Analyze and determine the root cause's of the defects
— Improve the process by eliminating defects

— Control future process performance

* When To Use DMAIC

— The DMAIC methodology, instead of the DMADV
methodology, should be used when a product or process
1S 1n existence at your company but 1s not meeting
customer specification or 1s not performing adequately.
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High Level DMAIC Approach

Control
Define Measure Analyze Improve . How will we address
. Where id it appenty v often doestishappen? * Whatis the sub-grouping rocess plan look Hke? + How will e addres
» What is the success criteria‘} » What trends have we observed strategy? -that res : Behavioral i ?
! relative to the target? \ ponses are we ehavioral issues?
interested in (Average,
NEM Range)? . .
Preliminary »  Baseline * Is the measurement Advanced » What variables do we Classification
Data Analysis (IMR) PYOCC;S tcl?p?blte? NEM want to optimize? Why?—» OfI’ Control
* Is the tes
| | destructive test (Xb;arR) SSllleS
* Is the process . * What variables do we
* Where in the process do we cfl)pable? ) Whgt V.arlables are » D0 1 rwmin need to control?
need to scope efforts? * Do we want to Measurement contributing to }?;’tal; Template
» What is the target value? reduce variation?  — System « What variab?esl aié [ * What control methods
» What are the specs? * Do we want to shift Analysis contributing to « What observations did will be used to ensure
l the mean? A variation? we have during the gains are sustained?
experiment? *
Process | Components » What roles need to be
SIPOC Capability Of Variation established to run the Control
/ ANOVA DOE? Methods
* What changes have been made ) T
to the process? * What is causing failure? DOE *Who is responsible for
» What possible variables relate » What is the impact of] Execution implementing the
* How much waste is in to the change ? failure? control?
this process? * How do we mitigate the risk of + What variables are
« What is our value added R Process failure?) critical to the process? *Who is accountable for
percentage? d Mapping * How should the critical the process results?
¢ B variables be set? l
\ »  FMEA l
Value Stream » What does the process
Mapping look like? Operator & Control
» What does the process Product DOE Analysis Plan
look like from the product’s | Activity Analysis & Results
view?
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Funnel-Down Many Variables to the Critical Few!

Measure

Analyze

Improve

Eeda

2;0
$

¥

VELOCITY
OPPORTUNITY
(Reduce Waste)

VARIATION
OPPORTUNITY

(Reduce Variation)

Value Stream
Mapping

Thought Map
TMAP

Product Families

(
2

SIPOC

)

Product Flow
Analysis

S

PMAP

)

Employee Activity
Analysis

Failure Modes Analysis

FMEA

v

Set-up
Reduction

Measurement System
MSE

Detailed Process Map <

<
¢

Numerical Evaluation

of Metrics (NEM)

Material
Replenishment

T-Test, Chi Square,
ANOVA, COV

AIZ

5

Improvement
Considerations

Design of Experiments
DOE

2\

»

Workplace Design

Regression Analysis

)

5S Implementation

Standard Work

< Control Strategies

NI AN INAINADNA

Performance
Metrics

N1 Z I 2\

>< Mistake Proofing
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S1x Sigma DMADYV

- DMADV

— Define the project goals and customer (internal and external)
deliverables

— Measure and determine customer needs and specifications
— Analyze the process options to meet the customer needs
— Design (detailed) the process to meet the customer needs

— Verify the design performance and ability to meet customer
needs

* When To Use DMADYV

— A product or process 1s not in existence at your company and
one needs to be developed

— The existing product or process exists and has been
optimized (using either DMAIC or not) and still doesn't meet
the level of customer specification or six sigma level
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AP Six sigma llaal) 1o daaa

DMAIC Versus DMADV

e The Similarities of DMAIC and DMADV

— Six Sigma methodologies used to drive defects to less
than 3.4 per million opportunities.

— Data intensive solution approaches. Intuition has no
place in Six Sigma -- only cold, hard facts.

— Implemented by Green Belts, Black Belts and Master
Black Belts.

— Ways to help meet the business/financial bottom-line
numbers.

— Implemented with the support of a champion and
process owner
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AL J) A A8, e
DMAIC

N

MEASURE ANALYZE

DEFINE

IMPROVE | {CONTROL

uelhﬁ [} d#
%M\ _alial)
aulelal) FEP
SISl

Sl

& gaall
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Six sigma

Measurement and Analysis Interaction
YES

Study process and plan
for measurement of Y
variables

A 4

Hypothesize
stratification factors

“\
/ \\ Meat:ure

A 4

Compute baseline
metrics

Are there new
stratification
factors to
consider?

Is there a
stratification
pattern?

Gulball Ae s

Hypothesis Generation for X
(cause) variables with no
stratification

Any probable

stratifications NO

Hypothesis Generation for X
(cause) variables within
stratification

within the re-
focused data
set?

\ 4

More

NO

v Measure measurements
Data Exploration: Find required?
patterns related to YES
treatment differences :
(i.e. stratification) Verify Causes X Measure
MOHAMMAD ABED ALMUTTALEB 0503259582
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DMAIC
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Six sigma ) 3e dana
SIPOC Analysis Worksheet Date
Process Name Page of]
Suppliers Inputs PProcess Steps Outputs ICustomers
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Jaliti/gy

Six sigma ) 3e dana
SIPOC Analysis Worksheet Date
Process Name| |Procurement Process Page  of
Suppliers| |Inputs |Process Steps Outputs Customers

[Customer Dept| [Purchase Requisition| Receives purchase req| IComplete Purchase] Buyer]

IReviews for completeness| Requisition|

Time stamps

[Assigns to buyeﬂ
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JiliTrg Six sigma

PENIVIT AND COST (

/

Gulball Ae s
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Improve
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1

Define >

2

Measure >

Six sigma

Analyze >

4

Improve >

Gulball Ae s

S

Control >

« Project Charter

« As-Is Process
Map(s)

« Primary Metric

(Y)

- Sample Plan

- Capability
Analysis

« Failure Modes
and Effect

vt ENEA

« Hypothesis Tests

« Regression
Analysis

Objective: Objective: Objective: Objective: Objective:
DEFINE the MEASURE current | ANALYZE the IMPROVE the CONTROL the
opportunity performance root causes of process to process sustain the
(project) (process) problems (data) eliminate root gains.
causes
Key Define Tools: |Key Measure Key Analyze Key Improve Key Control
- Cost of Poor Tools: Tools: Tools: Tools:
Quality (COPQ) |+ Critical to Quality |+ Histograms, « Solution Selection |+ Control Charts
« Voice of the Requirements Boxplots, Multi- | Matrix - Contingency
Customer (VOC) | (CTQs) Vari Charts, etc.  |. To-Be Process and/or Action

Map(s)

Plan(s)

e MOQELANMMARARERALMLILTALL

Anal SIS 1v114n\
4 Y N )

oo~ -~~~

VIoVUILITIOL

Sd!

DAllZUUZUS(DYdI100.COIIT




Six sigma

A 5Y) 5 kil
DEFINE
Adagiueall cllasl) o Gl

Alldadl e G il
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Gulball Ae s
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JiliTrg Six sigma

Listening to The Voice of the Customer
Tools and Techniques

Focus groups;

Face-to-face interviews;

Periodic/regular formal surveys/questionnaires;

Customer comment and complaint analysis;

Follow-up telephone calls;

Critical incident reports produced by front-line staff;

Visits to major customers by management and employees;
Toll-free telephone number;

Follow-up customers who have discontinued dealing with us;
Involve customers formally in product development;

Mystery shopping.

Gulball Ae s
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Quality, Customer
Service Satisfaction &

& Revenue Profitability

= Service Up
= Quality Up

= Costs Down
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The Cost of Poor Quality (COPQ) “Iceberg”

Traditional Quality Costs

4-8%, Inspection Scrap (Easily Identified)
Warrant
WV\A Rework
(tangible)

==

Engineering change orders
Additional Costs of Poor Quality

Lost sales 25-35%

el

(Difficult or impossible to megsure)
Long cycle times

Q . L I-
(intangible) ate delivery

More Setups Lost Opportunity

Expediting costs

N

Excess inventory
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Amr Six sigma

« External Failure Costs

—Warranty Adjustments
—Repairs

—Customer Service

—Returned Goods

—Returned Repaired Goods
—Product Recalls

—Product Liability Suits
—Opportunity Costs...............

Gulball Ae s

MOHAMMAD ABED ALMUTTALEB 0503259582

sabbah2002us@yahoo.com




* Prevention Costs
—Quality Engineering

Six sigma ) 3e dana

—Design and Development of Quality Equipment
—Design Verification and Review to Evaluate the Quality

of New Products
—Quality Training

—Quality Improvement Projects
—Quality Data Gathering Analysis and Reporting
—Other Process Control Activities Used to Prevent

DefectS..eeeerenenennenes
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Amr Six sigma

* Appraisal Costs

—Receiving Inspection

—In-process Inspection

—Laboratory Inspection

—Qutside Laboratory Endorsements
—Setup for Testing

—Maintenance of Test Equipment

—Quality Audits

—Calibration of Quality Equipment...........

Gulball Ae s
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Amr Six sigma

* Internal Failure Costs
—Scrap

—Rework

—RE-INSPECTION of Rework
—Downgrading Because of Defects
—Losses Caused by Vendor Scrap
—Downtime Caused by Defects
—Failure Analysis.................

Gulball Ae s
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Gulball Ae s
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Jeand) il gl sadle

Customer Outputs Received Targets
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AU 5 ghail
MEASURE:

Current performance (process)

Sbland) Julas o

Aaoali sagall jules cillllia o
BdAl Julan .

Jadl) palic Jlad .
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Data Analysis: (Attach Pareto Chart, Run/Control Chart, Histogram etc.)
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Process Control Charts

Sample Value

70
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Plot of Sample Data Over Time

A
[\

\

AL\
/Y

1 5§ 9 13 17 21

Time

—— Sample

Value
UCL

Average

LCL
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Six Sigma - Roles & Responsibilities

Project Team Members
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Six sigma

Expectations of Six Sigma Black Belts

Problem solving leadership
Improvement change agents

Drive use of statistical methods
Integrate statistics into discipline area
Network for solution reuse

Mentor future Belts

Continue personal development

Gulball Ae s

MOHAMMAD ABED ALMUTTALEB 0503259582

sabbah2002us@yahoo.com




Jaliti/gy

. Identify candid

e How does one become ‘Belted’

e Phase 1: Candidate Identification and
Mentor Structure

ate

. Management sponsorship
. Master Black Belt Mentor
. Define Black Belt responsibilities

Six sigma ) 3e dana
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Phase 2: SKkill Development

. Black Belt Orientation Class

. Personal Skill Development

. High Impact Improvement Project
Phase 3: Recognition

. Application for recognition

. Black Belt Recognition

. Continuous Improvement

Gulball Ae s
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Black Belt Roadmap

* Express interest in the program with your
management's approval

* Complete application for candidacy
 Interview for program
» 5-7 Black Belts in Training

 First 4 months 50-60% during training process
Complete Project assigned (4/year)

* Sponsor 2 Green Belts
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A Black BeltlIs

* An Individual from Any Discipline with Advanced
Statistical, Quality, and Interpersonal Skills

 An Experienced and Proven Leader in the use Six
Sigma Strategies and Tools

* Drive the Effective Use of Statistical Methods through
Leadership, Training , and Consultation

* Identify, Develop, and Communicate New
Six Sigma Strategies and Tools

* Actively Identity and Mentor Future Black Belts
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o Use of Six Sigma Black Belts

* Highly trained in statistical tools

* Act as consultants / change agents

* Recognized as skilled in an engineering
discipline

e Strong interpersonal and communication skills

* Significant experience with demonstrated
results

* Continuous learning aptitude
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1
Leadership

Six sigma

Organizational Profile:

Environment, Relationships, and

Challenges
5
2 Human
_ Resource
Strategic Focus
Planning
3
Customer &
Market 6
Focus Process
Management

Gulball Ae s

7

Business
Results

MO

4

Measurement, Analysis, and Knowledge Management

AMMAD ABED ALMUTTALEB

0503259582

sabbah2002us@yahoo.com




Six sigma

Gulball Ae s

EFFICIENCY

SIX SIGMA DIAMONDS

BUSINESS PROCESS MANAGEMENT

EFFECTIVENESS
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Process Capability

20 25 30
(a) Process is capable

Gulball Ae s

Nominal
value
Process distribution
Lower Upper
specification specification

Minutes
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Six Sigma...And the Statistics

Lower spec. limit

Upper spec. limit

3.4 ppm
or Zero

\\A“‘ . ‘

=-
e

7.0

3
o~

@ Reduce the variation: when & <= Design specification width / 12 > Cp>=2

@ Stabilize the process, without affecting the variance,
to limit the maximum process shift to +/- 1.5c

— Cp>=2and Cpk>=1.5

3 Under these conditions, and in the worst case, there will be no more than a 3.4 ppm
defect (reject) level, with specification limits at 4.5c on one side and 7.5c on the other.

@ Note: One can see that the point corresponding to 6 on the graduated performance
scale above is measured in ”’Sigma’s” (with 6:c corresponding to a 3.4 ppm defect level).
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Converting Defect Levels to..... Sigma !

Sigma -- DPMOp Conversion Table

Slgma‘j 0.00 001 002 003

5.30 | 723 685 66.7 641 615 59.1| 567 544 522 50.1

940 | 481 461 443 425 407 394 375 359 M5 L
NI 04 281 219 267(258) 245 235 225 216

560 | 20.7 198 189 181 174 166 146 139

570 133 128 122 1.7 112 107 914 803 The manufacture of one controller

] | llows for 1367 defect opportunities.

580 | 854 816 780 746 7.42 6.81 621543 567 °

590 | 541 517 494 471 450 429 4 10 391 3713 % D.P.Op = 0.035 /1367 = 0.0000256

6.00 | 3.40 324 308 295 281 268 256 244 232 222 D.P.M.Op = 25.6

610 § 211 201 192 183 174 166 158 151 143 137

IL620 | 130 124 118 142 107 102 087 092 088 083} ["Sigma’ level : 5.55

@ MOTOROLA *Shifted 1.5 sigma

An Example :

175 defects are identified while
producing 5000 controllers

D.P.U=175/5000 = 0.035
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QIA Six Sigma
[}
Implementation Model
Develop Adopt Six Sigma
] ] Measurements Gap Analysis Process as Long
Understanding of ls)eﬁne Business and Goals (Understand the Term Business
Six Sigma Process trategy (Balanced strength & Stratesv for
(Executive Training) > (Values, Vision, —> Scorecard) for the weakness), Areas —> Con til%l);ous
Mission) Business for Improvement I
(QMS Process)
. Develop the Define Roles LG LT MG
Develop Six Identify Roadmap for & Governanc?
Sigma l Resource I Six Sigma Responsibilitie PR MOd;;l to- Dol
Governance Requirements Process s for Six Sigma P ril'ls:::lesrsn
Process Deployment Deployment eriormance
Develop Six Identify Assess
Sigma Training Proiects f Business
and Certification I rojects for ] Performance
program (SSL, Improveme related to Six
MBB, BB, GB) nts Sigma Process
(QMS Process)
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