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A1S19NTSINBUSH 6-9 §UMAN 2565
Day-1: 6 5U1AU 2565

AM: Introduction to Monodzukuri

PM: Introduction to Lean Manufacturing and TPM
Day-2: 7 5U1AU 2565

AM: 8 Pillars and 12 steps to Implementation TPM

PM: 8 Pillars and 12 steps to Implementation TPM
Day-3: 8 5U11AN 2565

AM: 6 big losses

PM: Overall Equipment Effectiveness (OEE)
Day-4: 9 5U11AN 2565

AM: Workshop OEE

PM: Workshop and presentation
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Introduction to Monodzukuri

Robotics and Lean Automation Engineering
Faculty of Engineering

Thai-Nichi Institute of Technology
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Monodzukuri

Monozukuri (Monodzukuri) meaning
"production" or "creation of things*

Automation

N

QM . Monodzukuri ‘ TPM

TPM is one of the foundations of manufacturing

<

TPS

A part of Monodzukuri Test Learning Textbook, Japan Institute of Plant Maintenance (JIPM) 5
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1. Basics of Production

2. Improving Efficiency and Capturing Losses

3. Improvement and Analysis Methods

4. Routine Maintenance of Equipment
(Autonomous Maintenance in General)

1. Basics of Routine Maintenance

A part of Monodzukuri Test Learning Textbook, Japan Institute of Plant Maintenance (JIPM)
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Chapter 1 Basics of Production

1. Management by 5S
2. Quality

Operation Standard
Manual

==

Inspection Standard Manual

A part of Monodzukuri Test Learning Textbook, Japan Institute of Plant Maintenance (JIPM)




amuumnlulamnu ml.!u /
Thai-Nichi Institute of
SEIRXT

{"ﬁ

Management by 5S
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@ Seiri (order/clearing up): Distinguish between what are needed and
what are not, and get rid of unnecessary things and things that should not

be seen in a workplace.

@ Seiton (arrangement): Put necessary things in order so that they are
easy to use.

@ Seiso (cleaning): Make sure that everything is clean and well-maintained,
including the machines, dies, jigs, tools, measuring instruments. Also
make sure that the workers are clean and tidy—your hair, hands, working
clothes, and shoes—malke it the usual.

@ Seiketu (neathess): Maintain high levels of seiri, seiton, and seiso.

B Shitsuke (discipline): Train everybody so that they abide by the rules
and regulations. Make it a practice through mutual admonition.
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A part of Monodzukuri Test Learning Textbook, Japan Institute of Plant Maintenance (JIPM)
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1. Basics of Quality Control
°  Management cycle
° SWIH
- PQCDSME
o The 3 Gen principles
°  Building in quality in the process

2. The Seven Tools of QC
o Check sheet
o Pareto diagram
o Cause and effect diagram
°  Histogram
e Graph
o Control chart
o Scatter diagram

The most important concept in
supporting maintenance and
improvement is to speak on behalf
of the data. This concept is also
called fact-based management. It is
the foundation of quality control.

A part of Monodzukuri Test Learning Textbook, Japan Institute of Plant Maintenance (JIPM)
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Management cycle

In maintenance and improvement alike, use the PDCA cycle as the principles of
job management around you.

4 )

Plan

Plan ngher Ievel
Check

Check

A part of Monodzukuri Test Learning Textbook, Japan Institute of Plant Maintenance (JIPM)
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A part of Monodzukuri Test Learning Textbook, Japan Institute of Plant Maintenance (JIPM)
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A part of Monodzukuri Test Learning Textbook, Japan Institute of Plant Maintenance (JIPM)
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PQCDSME
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P :Total efficiency of equipment, number of failures, number of minor
stoppages

:Process defect rate, number of quality defects in local process,
number of complaints on the market

- Production cost, process defects, material cost

:Raw materials, products in process, completed products in stock

- Number of accidents causing major or minor injuries

:Number of improvement suggestions, number of qualified or certified
people (Monodzukuri Test, for instance)

- Monetary value of energy-saving, reduction in industrial wastes, number
of environmental improvements
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A part of Monodzukuri Test Learning Textbook, Japan Institute of Plant Maintenance (JIPM)
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The 3 Gen principles

To identify facts, basically you need to make much of the three gens; genba (work site), genbutsu
(actual product), and gensho/genjitsu (phenomenon/reality).

= genba?

YEZEIR 15 = where the work s done?

= the real place?

= genbutsu?

EMRG)ZE = the actual condition of the thing?

= the product, the defect?

B E &\

gen shu gi

glll

= genjitsu?
= actual situation?
= the facts, not theory?

RS

10

A part of Monodzukuri Test Learning Textbook, Japan Institute of Plant Maintenance (JIPM)
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A part of Monodzukuri Test Learning Textbook, Japan Institute of Plant Maintenance (JIPM)
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The 7 QC Tools
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A part of Monodzukuri Test Learning Textbook, Japan Institute of Plant Maintenance (JIPM)

Chapter 2
Improving Efficiency and Capturing Losses

A part of Monodzukuri Test Learning Textbook, Japan Institute of Plant Maintenance (JIPM) 14
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Basics of TPM

1. Definition of TPM

2. Basic concept of TPM

3. TPM Objectives

4. Distinctive Features of TPM

A part of Monodzukuri Test Learning Textbook, Japan Institute of Plant Maintenance (JIPM)
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Definition of TPM

TPM stands for total productive maintenance, which is a short for productive
maintenance in which all members participate.

1. The objective is to create a corporate culture that pursues ultimate efficiency
of production systems (total efficiency).

2. Working mechanisms to prevent all kinds of losses, including zero accident,
zero-defect, and zero-failure systems, are built on-site and with actual
products. The mechanisms cover the entire life cycle of the production system.

3. The efforts encompass all departments, including the development, sales, and
management departments, not to mention the production department.

4. All members participate, from the top management to the front-line
employees.

5. A zero-loss state is achieved through overlapping small-group activities.

A part of Monodzukuri Test Learning Textbook, Japan Institute of Plant Maintenance (JIPM) 16
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Basic concept of TPM

Definition of company-wide TPM

Basic concepts of TPM

1. The objective is to create a corporate

culture that pursues ultimate efficiency of

1.Building a profitable corporate structure
—Pursuit of economic efficiency, zero

A

amiunalulading-gu 27N
of Technology

‘Thai-Nichi
BBIRAT

Building a profitable corporate structure

production systems (total efficiency). accidents, zero defects, and zero failures
2. Working mechanisms to prevent all kinds 2 Preventive philosophy (prevention)
of losses, including  zero-accident, —MP—PM—CM
zero-defect, and zero-failure systems, are
built on-site and with actual products. The
mechanisms cover the entire life cycle of

the production system.

3. Total participation (management through
participation and respect for humanity)
—Duplicated small groups, autonomous
maintenance by operators

3. The efforts encompass all
including the development, sales, and
management departments, not to
mention the production department.

4. Priority placed on actual scenes and
actual things
—Making the equipment what it should
be, visual management, making the
workplace clean

4. All members participate, from the top
he front-line employees.

5. Nurturing common

—Evolution and growth of the ways of
5. A zero-doss state Is achieved through : d the
duplicated small-group activities. looking at things and thinking, while
ensuring continuity from the past

N ———————

A part of Monodzukuri Test Learning Textbook, Japan Institute of Plant Maintenance (JIPM)

2. Preventive philosophy (prevention)

Total participation (management through participation
and respect for humanity)

4.  Priority placed on actual work sites and actual things

5. Nurturing common sense

A part of Monodzukuri Test Learning Textbook, Japan Institute of Plant Maintenance (JIPM)
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TPM Objectives

1. Nurturing people

= Operators: Autonomous maintenance skills to protect their own
equipment on their own

* Maintenance personnel: Skills to maintain mechatronics equipment*
(such as NC machines, industrial robots, and unattended carriers).

= Production engineers: Skills to plan and design equipment with high
reliability and maintainability

2. Improving equipment (Kaizen of equipment)
* Improving the existing equipment
* Improving new equipment and immediate startup

A part of Monodzukuri Test Learning Textbook, Japan Institute of Plant Maintenance (JIPM)
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Distinctive Features of TPM

Distinctive features of TPM American PM

TPM is intended for ultimate pursuit of total production system | The American PM is led by equipment specialists,
efficiency. and ultimately pursues equipment efficiency by
—TPM ultimately increases production efficiency by improving | improving how to make and maintain equipment.
how to make, use, and maintain equipment. However, it does not encompass how to use
equipment, thus fails to ultimately pursue total
production efficiency.

TPM is characterized by autonomous maintenance by | Inthe American PM, operators focus on production
operators (protecting their own equipment on their own). (operation). All the maintenance work, including
—Operators  handle routine maintenance (cleaning, | routine maintenance, inspection, and repair, is
lubrication, tightening, and inspection, for instance), and | handled by the maintenance staff.

special maintenance staff members closely inspect (diagnose)
and repair the equipment.

TPM consists of small-group activities in which all members | The American PM does not involve small-group
participate activities in which all members participate.

—The small-group activities are conducted in solidarity with
the managers and technical staff. All members, including the
top management, middle-level workers, and front-line workers.
Thus, the activities are called duplicated small-group activities.

A part of Monodzukuri Test Learning Textbook, Japan Institute of Plant Maintenance (JIPM)
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Improvement (Kaizen) and Analysis Techniques

1.QC story
2.Brainstorming

3."Why-why" analysis
4.PM analysis

A part of Monodzukuri Test Learning Textbook, Japan Institute of Plant Maintenance (JIPM) 2
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QC story

QC story shows the most fundamental steps of problem-solving. The steps are:

ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc

@ Setting a theme

(@ Stating the reason that you have chosen the theme

3 Capturing the status quo, showing the problems based on data

@ Setting goals and planning activities

® Analyzing the problems to reveal their causes

® Taking measures against the causes

(@ Checking the effectiveness

Standardizing the measures (setting brakes) to prevent the situation 3
from going backward :

@ Considering the remaining issues and what to do in the future

.
-------------------------------------------------------------------------------------------

A part of Monodzukuri Test Learning Textbook, Japan Institute of Plant Maintenance (JIPM)
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Brainstorming

Brainstorming is conducted under the following
basic rules:

@ No criticism
(2) Freewheeling

(3) Quantity over quality
(4) Take advantage of others' ideas

A part of Monodzukuri Test Learning Textbook, Japan Institute of Plant Maintenance (JIPM)
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A part of Monodzukuri Test Learning Textbook, Japan Institute of Plant Maintenance (JIPM)
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PM analysis

Step 1 Clarify Phenomenon

Step 2 Physical Analysis of Phenomenon

Step 3 Conditions defining phenomena

Step 4 Study 4-M Correlations

Step 5 Revise Optimal Conditions (Standards)

Step 6 Investigate Measurement Methods

Step 7 Identify Deficiencies

Step 8 Restore, Improve and Sustain

A part of Monodzukuri Test Learning Textbook, Japan Institute of Plant Maintenance (JIPM)
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A part of Monodzukuri Test Learning Textbook, Japan Institute of Plant Maintenance (JIPM)
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1. Why is autonomous
maintenance required?

2. Protecting one's own
equipment on one's own

Proficient equipment operators

4. Concept of implementing

Fooulty of Englneering
st e

Able to make minor
repairs on the equipment

An operator truly proficient
in equipment

Understands the relationship
between the 4M conditions

(machine, material, man, and
method) and product quality

Skills of maintenance and
management

Knows the functions and structure of
the equipment

Skill to set up conditions

autonomous maintenance
activities

Able to see flaws as flaws, and have learned
the ways of thinking required for equipment
improvement and the actions to take

Skills to find anomalies
Skills to address and rectify
anomalies

A part of Monodzukuri Test Learning Textbook, Japan Institute of Plant Maintenance (JIPM)
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Roles and activities of production and
maintenance departments

1. Roles of production and maintenance departments in autonomous
maintenance

1) Quite often, the maintenance department has a passive attitude—>
doing construction work upon request from the production department.

2. Classification of maintenance schemes and

responsibilities

assignment  of

1) Maintenance activities: Preventing failures and repairing failures

2) Improvement (Kaizen) activities: life and

shortening maintenance time

Extending service

A part of Monodzukuri Test Learning Textbook, Japan Institute of Plant Maintenance (JIPM) 29
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Chapter S Basics of Routine Maintenance
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A part of Monodzukuri Test Learning Textbook, Japan Institute of Plant Maintenance (JIPM) 30
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Basics of Routine Maintenance

(Daily Maintenance)

= Lubricating, cleaning, or adjusting machinery

= Inspecting equipment to ensure proper operation and safety
= Replacing parts that show deterioration

= Checking, testing, and maintaining safety equipment, such as
safety barriers, fire extinguishers, or alarm systems

= Checking for and replacing damaged signage or utilities, like light
bulbs

= General workplace maintenance, such as cleaning floors, replacing
HVAC filters, and washing windows, trash removal, and
landscaping

A part of Monodzukuri Test Learning Textbook, Japan Institute of Plant Maintenance (JIPM)
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A part of Monodzukuri Test Learning Textbook, Japan Institute of Plant Maintenance (JIPM)
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Total Productive Maintenance (TPM)

Robotics and Lean Automation Engineering
Faculty of Engineering

Thai-Nichi Institute of Technology

E anunalulading-gdu
Thai-Nichi Institute of Technology
BEIRXT
| stv00v0 utainonos abinvstuucosruer |

= mstngsiiynauiidiusiy
= s

of Te

Snwiduseuu finnsiana menausu nsUiRnng msusulswasnis
1Y = Y v o o U a wa Y a 1 %
Jeariu saufansdngiudeualunuingsinw Tnenndeufifmuminuud 3 g
Ausyshinsativayuuasannuet1dlndda
» psthgsshwmiradunissmeinisihgedneuuusieg iilide i
= nstngesnededesiu (Preventive Maintenance : PM)
= msthgeinwdafileuiuiss Corrective Maintenance : CM)
= nsdasiiunsingednen (Maintenance Prevention : MP)
weliiAanaly nswssuaunioy n1stosiu MaUiuuse wagmsesnuuuLiendnidenis
Un3esnw Aeweitdn "nIka"

g amguinaluladine-gdu /7
Thai-Nichi Institute of Technology
BEIRXT r
et utcinon st nstusucoinses |

Breakdown Maintenance %
(mathgainumdamgiatos)

Preventive Maintenance |
( H'II'L]'I!ISTIN'IHN'IT!)JH'H)

Pmduclivcv Maintenance
| (mahgadnuming)

- /3

"
1971 r* !f kﬂ.@
Total Productive Maintenance

(mmhgaiamIsanuumpaudidiuing

Corrective Mainfenance
(m3ahgesnuuirannlv)

Maintenance Prevention
(m3 ﬂﬂ ANUMTUIFITAUT)

Time Base Maintenance

l Condition Base Maintenance

T — ;
1990

1950 1960 1970 1980

A

= _diu RN
amuulln“fnlulagr:u glu
gEymme o oo | AR
Lot utomomn st o BN

nmsved TPM (no)

n1stngeinemaansdndas ( Breakdown Maintenance : BM )
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Total Productive Maintenance (TPM)
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Availability = _L02ding time - downtime

Loading Time Loading time

(Example)  460mins - 60mins

460mins

X 100 =87%

.—(l) Equipment failurs I

3) Cutting blade chinge

Operating ti
perating time Standard — ~ Product units
_ cyeletime * processed
rate Operating time

(Example) 0.5 ming/ 400

(5) Minor stoppage & idling Performance __units wnits 100 = 508
u = ,w’ = —
(6) Speed Product units 3
Quality - defect units

P

X100

Net operating time

products = Poeeed %100
Miatiable (7) Defects & rework rate Product units processed

operating

time 7 [

(Example)

Quality . 3
ducts = A00unis Bunits oo oo
rate 400 units

[ Overall Equipment Efficiency = Availability x Performance Rate x Quality Products Rate -
(Example) 0.87 x 0.50 x 0.98 x 100 = 42.6%
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Date created :

Breakdown Analysis Report
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Responsed by:
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Occurred on : Total time :
Repairedon: Total repaire time :
Description

Failure Analysis :

|Action & Countermeasure :

JAction to Prevent Similar Failures :

Location Equipment

Action Planned date

Action Completed date

Remark
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7 WASTES OF LEAN

If you find your company is losing money, understanding the 7 Wastes of Lean

may help a business get on the path to solving problems.
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Standard Work Layout, Production Capacity Sheet, Wa¥
Standard Work Combination
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What is Lean ?

" | ean ALUIAANUFIUNIIN TPS
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Value Stream Mapping : VSM

Quality at the Source : Jidoka
Workplace Organization : 5d.

Total Productive Management : TPM
Visual Management

Set-up Reduction : Quick Changeover
ﬁ%’%h Size Reduction : One-piece-

Cellular Manufacturing
Standardized Work

Work Balancing : Takt-time
ﬁlé)lj%%(téon Leveling/Smoothing :

Point of Use Storage
Just-in-Time : Kanban
Continuous Improvement : Kaizen
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Continuous Improvement
LR e

VO NN

I QU QNG P IEN
PON —O-

Pull/Kanban l Cellular/Flow I TPM

Quality at Source I POUS I Quick Changeover IIl

[l |

Standardized Work I Batch Reduction l Teams

e — & B R Value S
5S System l Visual I Plant Layout l Stream >
N y Mapping
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1. TPS Wuiinswansnaudwmunmsuddam uas

2. Tdandauluginunismeaulinduuinsgiu

dauulAnAuINUENNISUTUUTIINBHURSEI8515AMA (Value Stream Map
VSM) 11nn31
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*Step#4_Ununniu Future VSM
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