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Risorse
Obiettivi

LA METODOLOGIA SIX SIGMA

• Qualità e soddisfazione del cliente
“il d di f ità i req isiti di i di
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Six Sigma

– “il grado di conformità ai requisiti di una serie di 
caratteristiche” (American Society for Quality, 2000).
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Qualità migliorata
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Fattori non 
controllabili

Prodotti in specifica

Milieu

Materiali
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“Metodologia guidata dalle informazioni per la
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Metodologia guidata dalle informazioni per la 
riduzione degli difetti, l’incremento della 
soddisfazione del cliente ed il miglioramento dei 
processi, che focalizza l’attenzione su risultati 
misurabili in termini finanziari”.

Minitab Handbook, 1994
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• Il simbolo σ indica la variabilità 
(i dibilità) di f fi i di
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(imprevedibilità) di un fenomeno fisico o di un 
processo

• Un processo aziendale con una capability di 6 
sigma produce
– 3,4 difetti per milione di opportunità
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cioè
– un rendimento del 99,9997%!!!!!!
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LA METODOLOGIA SIX SIGMA

• Un rendimento del solo 99% produrrebbe
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ConclusioniLa logica 
Six Sigma

– 5000 interventi operatori sbagliati a settimana!

– 200,000 prescrizioni di medicinali errati all’anno!

– 2 atterraggi sbagliati ai maggiori aeroporti del 
mondo ogni giorno!

– 20,000 lettere postali perse all’ora!
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5. Control Validation
Robustness
Control mechanisms
Governance 
Training
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Y=ƒ (x1, x2, x3…xn) 

Y=ƒ (x1, x2, x3…xn) 

2 Measure

1. Define
Problem statement
Baseline
Business Case
Target statement
Stakeholder analysis
Risk analysis
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Y=ƒ (x1, x2, x3…xn) 

2. Measure  
3. Analyze

Cause & Effect
Historical or new data?
Measurement System analysis
“As Is” process map
Critical few 
Benchmark

Y=ƒ (x1, x2, x3…xn) 

4. Improve
Cost‐benefit analysis
Risk Analysis
Implementation plan 

LA METODOLOGIA SIX SIGMA

”Do the right things the right way”
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”Do the right things the right way”
DMAIC

Define Measure Analyze Improve Control
DMADV

Define Measure Analyze Design Verify

Define
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Define

Measure

Analyse

Control

Improve

QFD

DoE

ANOVA

SPS

T‐test

Yield
FMEA

7QCT

Benchmark

PDCA
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Regression

Taguchi

66σσ

QFD
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validate
measurement
method

Analyze
Analyze the
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and
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solutions

Control
Ensure that
the results 
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”A problem well stated is a problem half solved”
impact method  solutions
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Project name: 
Lead-time reduction on test 
development projects 

Project leader:  
Jorge Aduna 

Sponsor: 
Johan Eriksson 

Project number: 
 

Start day  : 
Define review : 
Measure   ‘’  : 
Analyze    ‘’  : 
Improve    ‘’  : 
Control     ‘’  : 
Closure day  : 

2005-09-07 
2005-09-20 
2005-10-31 
2005-12-31 
2006-01-31 
2006-02-28 
2006-03-31 

Project members: (Name / function / %-time) 
Jorge Aduna / Project Leader / 50% 
 
 

Key words: 
 
 
 
 

Problem/ opportunity statement: 
Lead-time requirements for industrialization projects are decreasing due to market situation. Low yield during industrialization and beginning of 
volume production is observed. Many of the yield problems can be related to incomplete test design and implementation. The test development 
lead-times should decrease to meet the new requirements. 
 
Goal statement: 

• 70% Yield on LNA test for the FU 1700 at the beginning of volume production, 10% increase in comparison with FU 1900 (60%). As a result 
of a finalized test development and implementation (including automatic test fixtures). 

• FU 1700 volume production is expected to start Q2 2006 
 
Business case:  
Based on a production volume of 3600 LNA units per month: 

• A 10% 1st pass yield increase in the LNA test means 120 000 SEK in reduced op. time due to less re-testing. 
• Implementation of the automatic LNA test fixture means 80 000 SEK in reduced op. time due to shorter preparation time. 

Project costs: 100 000 SEK 
Savings in 3 months production: 600 000 – 100 000 SEK = 500 000 SEK 
 
Project  Scope: 
LNA test for FU 1700. Other FU tests (Tune, VSWR, Final) not included. 
Sponsor:   
Johan Eriksson 
 
 
(Sign/date) 

Project leader: 
Jorge Aduna 
 
 
(Sign/date) 

Line manager: 
Christer Johansson 
 
 
(Sign/date) 

BB-mentor/coach: 
Christian Lenneblad 
 
 
(Sign/date) 
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• Individuare il cliente e le sue richieste (CTQs) 

• Definizione del problema (obiettivi e risultati conseguibili)

Introduzione Figure &
Struttura 

Il  ciclo 
DMAIC

ConclusioniLa logica 
Six Sigma

• Definizione del problema (obiettivi e risultati conseguibili) 

• Individuare il Champion, il Process Owner ed  il Team di 
progetto 

• Valutare il supporto necessario da parte 
dell’organizzazione e predisporre le relative risorse 

• Sviluppare un piano di progetto e le possibili Milestones
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• Sviluppare un piano di progetto e le possibili Milestones 

• Sviluppare un mappatura di alto livello del processo in 
studio 
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Process measurements

request 
for change

customer

estimation for 
level of

importance execute 
change? 1

think of 
alternatives

1

adjust design 
specifications

New features 
design

Test new 
design

Produce

customer

Old specifications New specifications

level of
importance

Yes 67%

No 33%

Alternatives

new specification
new 

featur
es

flawless design
changed 
product

review

specifications file

“Change of 
product 

specifications”

Project charter

”solo ciò che è misurabile, è migliorabile”  

impact method  solutions

ING. MOSÈ GALLO

mose.gallo@unina.it
15

Process map ”As Is” Measurement system validation

request 
for change

customer

estimation for 
level of

importance execute 
change? 1

think of 
alternatives

1

adjust design 
specifications

New features 
design

Test new 
design

Produce

customer

Old specifications New specifications

level of
importance

Yes 67%

No 33%

Alternatives

new specification
new 

features
flawless design changed 

product

review

specifications file

“Change of 
product 

specifications”

Accur
ate 
and 
preci
se

Precise
but not 
accurate

Accurate
but not 
precise

Not 
accurate

or 
precise

A measurement system is comparable  to throwing darts at a target.  There 
are two categories of error…

LA METODOLOGIA SIX SIGMA

• Definire le metriche del progetto
• Sviluppare mappe di processo dettagliate per

Introduzione Figure &
Struttura 

Il  ciclo 
DMAIC

ConclusioniLa logica 
Six Sigma

• Sviluppare mappe di processo dettagliate per 
opportune aree

• Definire un piano di raccolta dati
• Validare il sistema di misura
• Raccogliere i dati
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• Valutare e validare le Process Capability
• Cominciare a sviluppare ipotesi per il problema 
(Y=f(x)) ovvero individuare le potenziali cause
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impact method  solutions

”vital few, trivial many”  

Found areas to addressReliable process measurements
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!
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Analysis of causes

50454035
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Putts

S co r
e

Y = 3 3. 1 28 4 + 1. 67 5 4 6 X

R‐Squared = 
0.906

Scatter Plot/Fitted Line Regression

LA METODOLOGIA SIX SIGMA

• Identificare le cause di variabilità e le cause 
di

Introduzione Figure &
Struttura 

Il  ciclo 
DMAIC

ConclusioniLa logica 
Six Sigma

radice

• Attraverso opportuni strumenti statistici 
determinare le poche variabili importanti nella 
relazione Y=f(x)
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impact method  solutions

Implementation planRisk analysis of solutions

Improve
TG2 Decision
Timeplan (Improve‐Control)

Update project definition  /incl 
final goals)
Root‐Cause analysis perf. gap
Goal review
Analyze of data 
Analyze
Cause& Effect relations (7MT)
Benchmark others 
Measurement system analysis
Start to measure
Data collection plan
Process map "As Is"
Measure
TG1 Decision
Milestone plan
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Communication plan
Stakeholder analysis
Process map
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Project time plan TG0‐TG2
Business Case
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Customer, Sponsor and project 
team
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Define
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1
0987654week

Found areas to address

request 
for change

customer

estimation for 
level of

importance execute 
change? 1

think of 
alternatives

1

adjust design 
specifications

New features 
design

Test new 
design

Produce

customer

Old specifications New specifications

level of
importance

Yes 67%

No 33%

Alternatives

new specification
new 

features
flawless design

changed 
product

review

specifications file

“Change of 
product 

specifications”
Severity x Occurrence x Detection

= RPN (Risk Priority Number)

”promuovere il cambiamento”
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Cost/savings
analysis of solutions Implementation fulfilled?Resource allocation

INSTRUCTION
INSTRUCTION
INSTRUCTION

Savings Costs

LA METODOLOGIA SIX SIGMA

• Sviluppare possibili soluzioni per cambiare, modificare il 
processo

Introduzione Figure &
Struttura 

Il  ciclo 
DMAIC

ConclusioniLa logica 
Six Sigma

processo

• Realizzare un piano sperimentale per individuare la 
relazione funzionale tra cause ed effetti

• Definire le condizioni operative per la nuova ipotesi di 
sistema 

• Valutare le criticità delle soluzioni possibili

ING. MOSÈ GALLO
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a uta e e c t c tà de e so u o poss b

• Eseguire dei test pilota o periodi di prova per validare le 
modifiche implementate

• Correggere e ri‐valutare le soluzioni

20
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LA METODOLOGIA SIX SIGMA

Define
Define the 
task and its 
financial 
impact

Measure
Develop and
validate
measurement
method

Analyze
Analyze the
root causes

Improve
Generate
and
implement
solutions

Control
Ensure that
the results 
will last

Introduzione Figure &
Struttura 

Il  ciclo 
DMAIC

ConclusioniLa logica 
Six Sigma

impact method  solutions

Learning's
& best practice transferImplementation fulfilled? Are solution robust?

Observation
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_
X=80,99

UCL=92,64
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1 2

I Chart of Total by process by Process

2005-08-29

”rendere il cambiamento duraturo e promuoverne i risultati”
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Results
validated towards goal statement  Responsibility transfer Celebrate

7 06050403020100

1
1

LA METODOLOGIA SIX SIGMA

• Definire e validare sistemi di monitoraggio e controllo

Introduzione Figure &
Struttura 

Il  ciclo 
DMAIC

ConclusioniLa logica 
Six Sigma

• Sviluppare nuovi standard e procedure

• Valutare la nuova process capability

• Preparare il passaggio di consegna al Process Owner

• Verificare i benefici attesi (riduzione costi, incremento profitto)

• Chiusura del progetto e della relativa documentazione per 
tifi i i lt ti l tti ità

ING. MOSÈ GALLO
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certificare i risultati e le attività

• Dare massima diffusione ai risultati conseguiti (condividere le 
lesson learnt)

22
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LA METODOLOGIA SIX SIGMA

Executive Leadership

•Detiene la vision
•Responsabile dei risultati di business
•Guida il cambiamento 

Introduzione Figure &
Struttura 

Il  ciclo 
DMAIC

ConclusioniLa logica 
Six Sigma

Green Belts
Project Champions

Executive Leadership

•Project owner
•Ha l’autorità per implementare le soluzioni 
•Gestisce e coordina i black belt

•Part time
•Aiuta BB

ING. MOSÈ GALLO

mose.gallo@unina.it
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Master Black Belts Black Belts

•Esperto di tecniche statistiche
•Full time
•Forma e guida BB e GB

•50‐100% all’attività di BB
•Facilitatore
•Forma e guida GB ed i membri del team di 
progetto

LA METODOLOGIA SIX SIGMA

BUSINESS COUNCIL

Introduzione Figure &
Struttura 

Il  ciclo 
DMAIC

ConclusioniLa logica 
Six Sigma

BLACK BELT

MASTER BLACK BELT

CHAMPION/SPONSOR

ING. MOSÈ GALLO

mose.gallo@unina.it
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PROGETTO 1
Green Belt

PROGETTO 2
Green Belt

PROGETTO 3
Green Belt
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LA METODOLOGIA SIX SIGMA

The rightright projects 
+

Introduzione Figure &
Struttura 

Il  ciclo 
DMAIC

ConclusioniLa logica 
Six Sigma

+
The right right support

+
The rightright people

+
The rightright plan

ING. MOSÈ GALLO

mose.gallo@unina.it

+
The rightright tools

= 
The rightright results
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