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“Toyota Production System”

Customer Service

Kaizen (continous
improvement)

What it needs,
_

when it needs, the
guantity it needs,
where it needs

Standard work

Do the right
thing the first
time

Stability Factors: Heijunka, 5S, performance, management TPM
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PARADIGM
WAY TO THINK
WAY TO ACT

KAIZEN

Zen = IMPROVEMENT

NS

PERFORMANCE
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NEW APPROACH

V

TOTAL QUALITY MANAGEMENT

Do the right thing the first time, all and
always
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(i) BECLSH TOTAL QUALITY MANAGEMENT

°./ DITRIESTE
CUSTOMER
CONSOLIDATED CUSTOMER

SATISFIED CUSTOMER

PROFIT IS THE PREMIUM
HIGH QUALITY

CONTINOUS IMPROVEMENT

PROCESS QUALITY

PROCESS IMPROVEMENT

FULL INVOLVEMENT
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GROUP WORK 5S

PROBLEM SOLVING VISUAL

JVk MANAGEMENT

PDCA
TARGET DEFINITION
AND PERFORMANCE

INDICATORS

TOOLS FOR QUALITY  STANDARD
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The standard is a formal and visible way to do things in an organized
ambient that defines an operation done by an operator or a machine

to get the best quality, quantity, safety and cost to the given
conditions.
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SOME BENEFITS DUE TO STANDARDIZATION

FOR THE COMPANY

FOR THE EMPLOYEES

= [t makes operations repeatable,
more effective and faster

» Maintains the quality level at the

expected level

= [t allows to control the
compliance of the procedures

= |t allows to balance the
workload among operators

= Create the base for continuous
improvement

» makes operations repeatable,
more effective and faster

" |t reduces stress
" |t provide rhythm to the work

= |t Reduces wasted time to look
for parts or tools

* |t makes the operator's work
more interesting as it has
higher added value

= |t gives the operator more
control over the process, so as
to be able to propose and
develop improvements to the
standard
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“Combination table”
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“Standard work chart”

STANDARDIZED WORE ANALYSIS SHEET

EXAMPLES OF OPERATIVE STANDARDS

Time measure table

Capacity per worker

Manager | Frank Part No. 23 "';_"‘““ x  |Section| 135
ype
- PRODUCTION CAPACITY o Name e
Sue [ Tom ol Example ABC N
Manager Name Product e 27600
£ Time Standard Tool Changes o
Process Name Remarks
H Tranual [ Auroresd | Taral |Tmevaiat| Game | Capabilit
H e | st ] | emges | ver Tome pability
1 [chamfering 3 25 28| 100 100 952 e Thaa
2 |[erazing 3 2 2a | 1500 | as0 n3s LT
3 |cutting 3 u 19| 1000 | a0 1930 IR
4 a a | uro 100 6756
5 |Quality Check 5 5
WORK INSTRUCTION FORM
[ Area: Machining ion: 1 [Product Type: Traning _|Prepared By: MMP Trainer
OPERATION SEQUENCE KEY POINTS ILLUSTRATIONS
Pick up raw material il up ntrows end of part with right e frst

“Hold iy in 1o It comer withleft hand. using this for orientation

Load into machine and start chamfering machine

“Lisa Isft hand £ align part inta maching quices (0a usiration 2)
“Plxce narron s of part nlo 1t side of machin st
“Startmachine either sido of

with bt hands

© [Pk e it

[+ oot e s

Load WIP into machine and start braze machine

~Align ehamfor side of part with brszing 1 datu's

iSualy chiacl alarmant of part wih brazing maching jigs, should not see|
oy s between pert and jis (e iusiration 3)

“Lock holding fitures in place on pait, o on chamfer sick and one on

| Sposita side of part

o
“Frgege briing mecting by closing door on machine

Load WiP into machine and

<
Solor if coolod off
“Placa part braze sicla down Into Cuting fidurs, brazed brackst wil it into
opering

it samples, part vl be oricinel

Do not force into fxture. go-no 9o gauge for brazed brackst
“Engage maching by <losing Safety cuntain and stepping of Safety mat

Load WIP into machine and Dril part

1t hand on press bar

“Remova any matanal from crl bi (must nave gloves an)
“Set brizs side up against il quides wih ight fand
Stert cril

i in smootn cown ant

Chack hole dimansions

“Set brezo side down in check foture
“Align with guics n 2ach comer of par

n
“Manualy chack hola localion and diamelsr wih i by engaging 1o g s1op)
(5o stsstration &)

~Logkig into place for accuracy (if ot Iocated conety,jig willnot lock)

“@m‘m “‘H‘N -8

Fiace partin finished part container

Sl pert breszact side up in irishad part corlaine:
~Set parts lef 10 ight, back to front in container
“Stock parts three high, take care 6 set ighty into container

RECORD OF GHANGE

SAFETY CONSIDERATIONS

SIGNATURES

Change Deseription Suy

Sarty davess canno! ba bpasssd for any reazon " ‘

Date

“Work instructions”
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COMPANY

= Work place organization(5S)
Production = Work times
process = Procedures and operative sequences

= Materials movements
VEYCGREIERiGY YA = Material quantity per movement

= Movement decisions

= Stock area, warehouses and buffer

= Production Planning
= Production instruction (kanban)
= Production Performances indicators

Information
flow

Customers’ orders management
Suppliers management

Other
Processes = Invoices and payments management
Employees Management
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= Contrary to how they are usually perceived, creating standards is
"natural”

* Operating standards are visual and formalized instructions that
define and organize the work in each workplace (including e.qg.
cycle time)

* They are necessary for achieving optimal quality, safety, quantity
and cost

* They are defined with the operators, applied by everyone and are
periodically reviewed and improved
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1) TO IDENTIFY THE PROBLEM AND...

A problem can be defined as the gap between the standard and the present situation

»

Performance level 1

\ Standard

Present

o
>

time

...ADOPT TEMPORARY COUNTERMEASURES,
INCLUDED THE PROCESS STOP
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Problem description:
The pyramid top is missing!

The answer is"GO AND SEE"!

This is a scientific approach with common
sense to Problem Solving.

In other words «we have to undestand what
is really happening (GENJITSU) going into
the production process (GENBA) and
checking phisically the product
(GENBUTSU)»

“I need only two tools - my eyes and
my legs — By them I get information
necessary to see, understand, judge,
consider and decide.”
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2) ACCURATE DESCRIPTION AND COMPREHENSION OF THE PROBLEM

Questions to define accurately the
problem....

*"The standard: what did we expect 4 N
to happen? SW+ 2H::
"The gap: What really happened? WHEN
=The time period: How long is it o
happening? WHAT
"What is the target? WHERE
...oo.ooo HOW
HOW MUCH

(U /
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PLACE WHERE THE PROBLEM IS

Identify the place where the problem starts, not the place where
you see the effect:

= jdentify the origin point of the problem (in the factory, along
the process, or somewherelse )

= identify the origin point of the problem, going backwards

= go to the GEMBA, do not work at your desk

Materiale riservato
Raffaele Campanella



w5 UNIVERSITA
@ Pl es 4) SEARCH AND IDENTIFY THE «<ROOT» CAUSE»

“5 WHYS” is the simplest tool to be used in

Problem Solving immediately together with a L & WHY
session of brainstorming, utilising topics based

on facts.

This tool has to be used supported by the 7 e
Quality tools: S
1. Cause/Effects Diagram — Ishikawa —

2. data collection sheets w:sw

3. Pareto Diagram w:zT

4. Istograms WHERE

5. Control Charts HOW

6. Data Stratification HOW MUCH
7. Correlation Diagrams \
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Problem: Customer is angry because his dishwasher stopped after only few days from its installation
1° Why did the DW stopped after few days from its installation?
Answer: because the differential switch opened the circuit.
2° Why did the differential switch open?
Answer: because drops of water have fallen on an electrical contact.

3° Why have drops of water fallen an electrical contact?

Answer: because the gasket of the heating element placed in the water boiler tank above the electrical
contact had a sealing problem..

4° why does the heating element gasket have a sealing problem?

Answer: because the hole where the heating element is inserted in the boiler tank is deformed.
5° why is the hole where the heating element is inserted in the tank deformed?

Answer: Because the stamping punch has not been properly hardened.

The ultimate cause was therefore the incorrect hardening of the punch, which along the time has worn out. The solution is to
write the instructions to perform the quenching correctly and to run the process FMEA which, was not done correctly during the
dishwasher design development.

Note that the example now illustrated is the same as shown in the sheet relating to the Ishikawa diagram.
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PLEASE, BUILD THE ISHIKAWA’S DIAGRAM
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Machine

4) SEARCH AND IDENTIFY THE «ROOT» CAUSE»

1.Why did the DW stopped?
differential switch opened

wf water have fallen on an electrical contact

2. Why did the differential switch open?

3.Why have drops of water fallen an electrical contact?
the gasket of a water heating resistance placed above the
electrical contact has a sealing problem

4. why does the heating element gasket have a sealing problem?
the hole where the heating element is inserted in the tank is
deformed

Lavastoviglie

v

non funziona
DW is not working

tank deformed?

5 why is the hole where the heating element is inserted in the

Because the stamping punch has not been properly hardened

Ishikawa’s Diagram
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] Used daily

Problems solved

100% === === ==~ e o

(o)
95% = 6 sigma

= Total Quality Control TQC

75%

v

FONTE: McKinsey
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Be careful not to assume as definite a solution
that is only temporary (a sort of plaster)!

ACTIONS:
 Immediate action to contain the problem
* Long term Action
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" Fix an agendato verify the problem solution and possible
revisions

= Order the main stages toward the solution
="Progress assessment with stakeholders to review and / or
gain consensus
sCommunicate and update employees
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« CREATE THE NEW STANDARD TO IDENTIFY THE NEW PERFORMANCE

« UPDATE THE RELATED PROCESS DOCUMENTS, WHERE THE NEW
STANDARD IS REPORTED

e MONITOR THE SUSTAINABILITY OF THE NEW STANDARD BY:
e Data provided daily by the workers

* Daily verification done by team leaders
* Periodic audits
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The Problem Solving Process

ACT
( P D CA) Presentation S—— \
Visualisation Process Data

Celebration Needs

PLAN

standard
IS/ISNOT

Data / Pareto
Check

- CHECK

' DO Action Plan T
12 Steps ég;":nml oot definition
an 3-
Target
setting

Brainstorming

Affinity Diagram
4 Ms - Fishbone

Tools

Pefinition of costs
r introduction

5x WHY
Define 15715
NOT

Brainstorming
Affinity Diagram

n 5x WHYrapid
e control over Cause
& Effect additional
data

PLAN PLAN
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THE SEVEN TOOLS

ISHIKAWA'S DIAGRAM
(CAUSE-EFFECT)

—
DATA COLLECTION
CONTROL CHARTS
DATA
STRATIFICATION
ISTOGRAMS \/ CORRELATION DIAGRAMS

PARETO’S DIAGRAM
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POKAYOKE

AVOID
POSSIBLE MISTAKES




POKAYOKE

WARNING ABOUT A
POSSIBLE MISTAKES
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A3

THIS IS THE ESSENCE OF THE LEAN THINKING:
INSTEAD OF A LONG REPORT,
A SYNTHETIC, CONDENSED REPORT IN A 3 SIZE

BASE PRINCIPLES:

FOCUS ON THE FEW IMPORTANT THINGS

LEAN THINKING DISCIPLINE (SINTHESYS)
EFFECTIVE COMMUNICATION

TOOL FOR TEACHING AND CONTINOUS LEARNING
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EXAMPLE

PROBLEM DEFINITION: ACTIONS:
*  What is actually the problem?
*  What are the pertinent datas?
*  What is the problem extension?

e Temporary actions
* Long term actions

*  Why is a problem for the company?

IMPLEMENTATION:
TARGETS: e WHAT: actions
Measurable description of what has to be changed, e WHERE: places
KPI, Time e WHO: responsibles

e  WHEN: Timing

CAUSE ANALYSIS: FOLLOW-UP:

* Problem e State of the art

* Root Analysis * Not yet solved problems
e 5 Whys * Results report

* Ishikawa’s Diagram
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EXAMPLE

WHAT WERE THE TARGETS?:

What did we want to get? Where did we want to
be? What performance did we want to have?

10%

WHAT DID IT HAPPEN ACTUALLY?:

What targets did we achieve actually?
What has been actually done?

e WHAT WILL WE DO NEXT TIME?:

List the lessons learned

WHY DID IT HAPPEN?:
e  Why did we not reached the targets?
* What were the causes?

*  Why do we have a gap between the target and
the present situation?

25% 50%
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AFFINITY DIAGRAMS

« TOOL TO ORGANIZE INFORMATION AND REACH CONSENSUS

« STEPS:

— CHOOSE THE PARTECIPANTS
— PREPARE (POST-IT, FLIP CHART, PENS....)
— SET UP THE TOPICS

—ASK THE PARTECIPANTS TO BRAINSTORM ON THE TOPICS, REPORTING THE IDEAS ON THE
POST-IT

— PUT THE POST-IT RANDOM ON THE BOARD
— CLEAN UP AND COLLECT THE POST-IT BY AFFINITY

— PRIORITIZE
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improvement KAIZEN

v

time
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improvement

KAIKAKU

o —
-

-———-———-—
-

KAIZEN
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KAIKAKU:

e Concept: innovation, revolution

e Long time planning

e High investment

e Low involvement of the employees
e Big steps (IRREVERSIBLE)

e Unflexible Process (if you do not hit the
target, you can not get the objectives)
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Miglioramento KAIZEN

KAIZEN:

e Concept: evolution

e Short term planning

* low level o zero investment

e High level cooperation with the employees
e Small step (POSSIBLE CHANGES)

e Continuous improvement by achieving
objectives
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TECHNIQUES AND
TOOLS

PRINCIPLES

FOCUS

CUSTOMER

VISUAL MANAGEMENT

QUALITY

EMPLOYEES
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LESSON LEARNT

« PROBLEM SOLVING IS THE BASE FOR KAIZEN

*THE TOOLS HELP THE WORKING GROUP TO RAZIONALIZE AND
SPEED UP THE JOB

« KAIKAKU IS NECESSARY WHEN THERE IS A CHANGE OF
TECHNOLOGY
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SUMMARY

« MANY COMPANIES START THE LEAN ADVENTURE, BUT FEW
IMPLEMENT IT CORRECTLY

 KAIZEN

« PROBLEM SOLVING
«IMPORTANCE OF THE TOOLS
« PDCA

« STANDARD
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