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We need design methodologies like DFSS because we live in
a complex world; new products and processes have many
opportunities to ‘go wrong'.

If they go wrong, then DMAICT is needed to fix them — or a
complete re-design becomes necessary.
This is too late and too costly.

DFSS provides a systematic proactive approach to design
which is backed up with quantitative predictive design tools
which lead to quantitative confidence in the performance of
the new process or product prior to implementation.
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For examples of new system (product/process)
failures look around you . ..

Are you happy with the service you receive from your bank
or goods suppliers?

Do you think that they have good customer-oriented systems
in place?

Are you happy with your washing machine or cooker?
Do you find them easy to use, with good performance and
reliability?

Do you find yourself frustrated by things which ‘ought to
work’ but are clearly ‘not fit for purpose’ or things that you
need 3 hands to use?
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A number of high profile new IT system failures in the public sector have been
well-documented by the media — millions of pounds spent on new computer
systems which subsequently do not fulfil customer requirements.

There is no reason to believe that new process/system implementations are any
better in the private sector either.

New cars have been re-called by manufacturers for safety concerns.

There are lots of other examples of things which don’t work to the satisfaction of
their users when implemented from new.

Why the difficulty?

New process/system design requires:

* alot of thought and careful planning up front.

* careful and comprehensive attention to customer needs.

* that customer needs are ‘flowed down’ (integrated) into the design and
that this has been verified to be the case prior to implementation.

This is what DFSS helps you to do !
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Getting it right — designing for the
product/process life cycle

Market Research ® Errors if left undetected will be
Requirements

Capture built upon in subsequent

Disposal
after use

Assistance and activities — potentially making
eintenance Design them harder to find and more
costly to fix.

Installation and

lpEden Increasing cost
of fixing poor peveopment @ DFSS focuses on doing more
design work up front but involving
Sales and every function with a stake in
istribution Procurement ;
the life cycle to ensure that
the design captures and
Packaging Process Planning

and Development delivers all requirements.

and Storage

Inspection Production/Operation
and Test
of the process Product
specific
activities
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How does DFSS fit with

DMAICT Six Sigma ?
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Cost to DFSS concentrates
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and predict
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Integrated Six Sigma and DFSs @
Training Programme

DMAICT SIX SIGMA

: Improve
Define and ’
i Measure i Control and
Transfer
Lean Green Belt
DESIGN of
Awareness Trainin STATISTICS g >
Training g EXPERIMENTS
CAPTURE Mod 2 PRODUCTION
REQUIREMENTS > Mod 4

Mod 1 Mod 3 Mod 5 Mod 6

DFSS SIX SIGMA

This is an example of integrated Six Sigma/DFSS training
programme that was tailored to suit a specific customer need — we
can also customise a programme to suit your requirements.
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Who does it? - The DFSS Roles :
DFSS deployment is supported by a number of roles, which are entirely analogous
with DMAICT Six Sigma.

The skill sets and people involved are different, however.

All Employees
understand vision Deployment

CEC_) | Champions
owns vision Implement
leads change DFSS

DFSS Team
members

DFSS

Master Black Belts Project
Trainers and Champion
coaches DFSS Project Review projects
Support Team

DFSS Black Belts
lead and facilitate
project
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How does DFSS fit with other

designh methodologies ?
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DFSS encompasses many other
“Design” Approaches

Design For Six Sigma

Design for Reliability

Design for
Manufacture

Robust Design
(Taguchi)

Design for
Assembly
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DFSS works within the new product/process
design infrastructure to produce a quality outcome

Generic New Product/Process Development Framework

. Customer Concept and . Post-
Identify ! - Design Process Process
Opportunities S|l Dlztlize Validation Design Validation SELUEh
Capture Design Validation
L o ® E N o o o
* Survey - QFD1 * QFD2 * Reliability - QFD3 * QFD4: * Reliability
design * Textual * TRIZ Prediction * PFMEA Process Assessment
- Risk analysis * Function - Robustness - Poka Yoke Control * Process
Assessment - Viewpoint Means Assessment - Simulation Planning Capability
analysis Analysis - DoE * Process - Customer
- Sensitivity Capability Satisfaction
Analysis * Robustness  Assessment
« Simulation Assessment
* Parameter &
Tolerance
Design
* DoE
- DFMEA
* Reliability
Modelling

Steps 3 and 4 refer
to product

development only
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DFSS for Product Design
(IDOVT)

&

Transactional Processes
(DMADVT)
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DFSS Methodologies

Unlike the DMAICT methodology, the phases of DFSS have not
been standardised since different organisations will define the
phases and their outcomes to suit their needs.

The Six Sigma Group can work with you to build a DFSS strategy
to meet your needs, whether you are using software simulation
models or physical hardware to develop your designs.

The following pages illustrate the phases of two of the more
common approaches to DFSS; IDOVT and DMADVT.

(It is less common to see a ‘T (Transfer) phase in the literature,
but we strongly believe that benefits of DFSS are greatly
enhanced by re-use of information generated during a DFSS
project in a formalised fashion.)
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DFSS for Products : IDOVT

Identify |dentification and interpretation of the customers’ requirements
(Critical To Quality)

Design Generation and selection of appropriate concept designs to meet
customer requirements.

Optimise Optimisation of design to achieve required performance and make
it insensitive (Robust) to variation

Validate Validation of design solution to ensure the “ilties” — reliability,
producibility, maintainability etc.

Transfer Transfer learning to future product designs

Product P1 P2 P3 P4 P5
Ideas IDENTIFY DESIGN OPTIMISE VALIDATE TRANSFER
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DFSS for Processes : DMADVT

Define Define the project and process to be designed.

Measure Measure customer requirements.

Analyse Analyse potential designs for robustness and ability to satisfy
customer requirements.

Design Generate detailed design for chosen concept.

Verify Validate that process meets requirements.

Transfer Transfer learning to future process designs.

World
Class
Process

Process P1 P2 P3 P4 P5 P6
Ideas DEFINE MEASURE ~~ ANALYSE / DESIGN VERIFY TRANSFER
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Identify
Customer
CTQs

Obtain
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Benchmarks

Agree
Reliability
Targets

Identify and
Scope DFSS
Projects

Identify
Functions

Assure
functionality
meets CTQs

Sensitivity
and Risk
Analysis

Generate
Alternative
Concepts

Evaluate
and Select
Concepts

Assure
Solution meets
Functionality

Define
Sub-contractor|
requirements

Build
Scorecards

Develop
Transfer
Functions

Identify
Simulations
and validation

Revise

Concept

Risk
Analysis

Develop
Detailed Design
Requirements

Generate
Detailed Design
Solutions

Assure Detailed
Design meets
CTQs

Identify Trade-
offs and conduct]
studies

Develop
Transfer
Functions

Predict detailed
Design
Performance

Build and
Test
Prototypes

Update
Scorecards

Risk
Analysis

=

Confirm build
matches
predictions

Undertake
reliability
growth

Validate
manufacturing
control plan

Update
Scorecards

organisational
learning

Update mfg
capability
databases

Close the
Project

Define scope
of Project

Establish
Project
Goals

Develop
Project
Plan

Develop
Organisational
Change Plan

Risk
Analysis
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Customer

Assess
Existing
Data

Determine
VoC
Strategy

Collect
Customer
[DEIE]

Identify
CTQs

Prioritise
CTQs

Risk
Analysis

Identify
Functions

Assure
Functionality
meets CTQs

Generate
Alternative
Concepts

Evaluate
and select
Concepts

Develop
Transfer
Functions

Predict
Concept
Performance

Revise
Concept

Risk
Analysis

Develop

Detailed Design

Requirements

Generate
Detailed Design
Solutions

Assure
Detailed Design
meets CTQs

Develop
Transfer
Functions

Predict Detailed
Design
Performance

Determine
Verification
Activities

Develop Process|

Management
Plans

Plan for
Pilot

Risk
Analysis

Conduct
Pilot

Evaluate
and Analyse
Pilot Results

Implement
the
Design

Verify
Performance

Collect
Project
[DEIE]

Assess data for
Organisational
Learning

Close the
Project
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Why The Six Sigma Group for DFSS?

We have helped a number of companies deploy
DFSS in sectors such as aerospace, automotive,
telecoms and electronics

Rolls-Royce BAE Systems
Cooper Standard Marconi
Bookham Technologies e2v

We have people who have “done it”.

Our DFSS Support and Training has unique features
and tools that come from our experience base.
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What we can offer
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o
2
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Capable
Six Sigma
Organisatio

Interest in

Provide
details of
capability

Provide
Ongoing
project
support

-

Z

Explore
requirements

Provide
Training/
Certification

Train the
Trainer
Training

oup Route to

Day 1
Executive
Training

Provide
Champion/
awareness

course

Provide
DFSS
Training

Staff Training

Self Capability
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Implementing DFSS

Infrastructure
Development
DFSS-NPIP

Provide
facilitation
and advice

Provide
DFSS
Training

Provide
project
support

Provide
advice

Plan Roll Assess
Out Results
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Projects

22



)\ Xé

Six Sigma and DFSS Training Programmes

We offer a range of Six Sigma training programmes that can be tailored to
suit your requirements, including:

= Six Sigma DMAICT training (Champion, Green Belt, Black Belt and Master
Black Belt)

= Design for Six Sigma training (Champion, Black Belt, Master Black Belt)
= DMAICT and DFSS integrated training programmes as depicted below

DMAICT SIX SIGMA

Y Define and

Improve,
Measure id Control and
Transfer
Lean Green Belt
DESIGN of
Awareness e STATISTICS o —>
Trainin
Training & EXPERIMENTS
CAPTURE Mod 2
REQUIREMENTS > Mod 4

Mod 1 Mod 3 Mod 5 Mod 6

DFSS SIX SIGMA
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