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Chapter 1 Outline of TPM

Figure 1-1 Severe Enterprise Environment and Necessity of TPM
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Accordingly, the necessity of introducing TPM has been recognized so that the
corporation can survive, with the sixteen major losses in material and energy,

production activities, equipment and manpower reduced to zero.
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Figure 1-13 From Production Division TPM to Companywide TPM
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Making the loss level zero by "preventing losses" is the philosophy of TPM, and

establishing a system to prevent losses at " the local site" is one of the TPM features.

@ All employees, involving from top management to front-line operators

The target is to change the people's mind or behavior to operate the equipment to its
fullest capacity according to the purpose it was designed for, and to change the
corporate structure. For achieving this end, it is indispensable that all employees at
each level, especially the top management level, participate in the activities. Unless top
management itself decides to introduce TPM by all means, the corporate structure
change would not be possible at all. Another important point is the concept of "all the
workers' participation" which means that the corporation is operated with all workers
participating. TPM is an all worker—participation type operation, and priority is given to

the human being.

(® Achievement of zero-loss level through the activities of overlapping small

groups




Chapter 1 Outline of TPM 18

Figure 1-14 Comparison of Dictator Type Management and All-worker-participation

Type Management

Category Characteristics Effect

* High productivity can be achieved
within a short period.

Dictator type | Management based on order and control * Lack of reliability

* Productivity would be lowered
over the long period of operation.

Management based on self-decision and

self-control

1. Operation based on the cooperative
relationship and support principal

All-worker'

participation * Solid reliability

type L. . * Higher productivity assured over
2. Decision making by consensus problem .
(small group . the long period
.. solution by the group approach.
activity)

3. Setting a higher target of performance
to be achieved

TPM should be performed as a job, and if small group activities can be conducted at
each level in the company, and they can perform their own functions properly at each

level, "zero-loss" might be successfully achieved.

Figure 1-15 Activities of overlapping small groups
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The leader of each small group at each level must be the person in a managerial
position of the company.

By developing those kinds of activities, the company policy or target would be
transmitted to the lower level of small groups, namely the front-line of the company, by
the top—down channel and can be fully understood by them. On the other hand, the
opinions suggestions and proposals made by the front-line groups will be transferred to
the top management, resulting in good communication between the top management and

the front-line operators.

"T" of TPM stands for total :

@D Total connotes the "total improvement of efficiency" set forth in the first clause of
the definition.

@ Total connotes the "total life cycle of production system" set forth in the second
clause of the definition.

@ Total connotes the "total departments" set forth in the third clause and the "total

workers participation" set forth in the fourth clause of the definition respectively.

1.3.3 Pillar Composition of TPM
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Figure 1-17 Purpose of TPM
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1.4 Five Principles in TPM Deployment

(D Establish the system to achieve production efficiency.
1. Individual improvement
2. Autonomous maintenance
3. Planned maintenance
4. Education and training to raise the skill levels for operation and

maintenance

@ Establish the system to perform initial control over new products and
equipment.

(@ Establish the quality maintenance system.

@ Establish the system to realize operation efficiency in the indirect
administration departments.

(® Establish the administration system to control the safety, hygiene and

environment protection.
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1.5 Four Philosophies of TPM
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1.6 Comparison between TQC and TPM

TQC is software-oriented. While TPM is hardware-oriented, that is, reforming the
corporate culture so that it becomes what it should be.

In order to achieve the "high level of quality that TPM is aiming at in the production
processes", it i1s necessary to implement thorough TPM activities by improving the

workers behavior so that "high quality can be assured with well-maintained equipment."

Figure 1-20 Comparison of TQC and TPM

Category TQC TPM
Improvement of corporate culture
Purpose (Improvement in actual performance, Creating a cheerful working
environment)
. Quality Equipment
Object . )
(output side, Effect) (Input side, Cause)




(5) Characteristics of Small Group Activities in TPM

Chapter 1 Outline of TPM
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(6) Organization of TPM Activities

Figure 1-24 Organization of TPM Activities
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TPM is to be implemented after set—up of organization based on all members’

participation and consensus, identification of departmental duties, responsibilities and

roles.

(7) Organization and Functions for TPM

Promating Crganization

Composition

Functional Duty

CW TPM Comimittes

= Chairman ; CEO
= Organizer . =20 Director
= lember : Directars

« Determine CWY TPM Policy and
Target
« Diggrnosiz and instruct TPM

« Set-up and Manage TPM Master Plan

= Div TPM Office

| cw TEM Office | | Pl Team » Diagnosis and instruct TP
= W TPM Office « Study on W TPM Motivation and
Evert
= Chairman ; Director . ) .
Div TPM Commitice - Organizer : Assigned Team . Dnletermu?e Dy .TF'M F'u:ulu.:y-' and Target
Leader « Diggnosziz and instruct Div TPM
« Operate Div TPM Master Plan
| piv TPM Office = Team aszsigned by Directar « Diggnosiz and instruct Div TPM

« Study on Div TPM Mativation and
Evert

TPM Pillar Comimittes

= Chairman ; Azsigned Team
Leader
= Organizet - TPM Leader
= flember | Assigned Team
Leader

= Revievy Pillar Master Plan
« Set-up PFillar Deploying Methodol ogy
= Wanage and adjust pillar activity

Team TPM Committes

= Chairman ; Each Team
Leader
= flember ; PIL, Fareman

= Reviewy and instruct Tesm TP
» Diggnosiz and instruct Small Group
TRM

TPM Small Group

= Simall Group Leader
= =mall Group Member

« Perforim assigned TPM activities
= Reviewy TP activities before
diagnosis

@ W Companywide, Div ;o Division

(8) Roles of each Class on TPM Activities

Roles of each Class are very important for reaching to the successful results of TPM

activities.
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Figure 1-25 Roles of each Class on TPM Activities
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2. Roles of Small groups

= Bxeocution ! Corfirmation of one's own TP M outputs

1% Confirm Team Leaders palicy and set up Small group’s plan 27 Study on TP W methodologies
F1hembers duty sharing and propulsion 4 Autonemous control of "hy Area, and Equipment”
5 Keep Active mind on TP 571 Chedk the vueekly ar monthly process of TP

1 Apply Small group's charaderstic TP

1.7.4 Step 4 : Setting basic principles and target for TPM

(1) Purpose
To promote TPM as a part of policy and target management by clarifying the
integration of the basic business policy and mid/long term business plan into TPM and

by integrating the TPM target into the corporate business target for the fiscal year.

(2) Items to be implemented

D Clarify the TPM integration into the basic business policy or mid/long—term
corporate business plan

@ Clarify the goal (3 to 5 years to go) by each section level. It is important to set the
major items to be realized (TPM 5 principles), and to obtain consensus throughout the
corporation.

@ Predict the time needed for reaching the level needed for PM Excellent Plant Award

screening and decide the TPM target at that time (target items and target values such
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(4) Role of top management

D Thoroughly check that the master plan has been properly

promotion department.

prepared by the

@ Prepare detailed schedules for each department, section and circle according to the

master plan. Check if the development is being advanced as scheduled.

Table 1-3 TPM Master Plan (Example on Company TS)

“rear W 2006 (Lattar Half) 2006 W 2007 W 2002
Stage Bazis Setlement Stage Grovth & Take-off Stage
. = TPM arganization &  |= Launching of Prod . Active RED, ales » Up-graded TPM pillars
TP b gjor system TFM TEM = High produ ity of
. Bazic |« Setupof TPM Base [= Active Focused ) .
P alicay ’ - = Al pillars in TP Al Team=
Foliey | = Preparation of Prod | - Improvement » Profitpradudng TPM | Closing TPM Phase 2
TPM * Clasing TPM Phase 1 P 4 4
Froduct 10% Up compared by 10% Up compared by 10% Up compared by
ivity Fresentwvalue Bhd SR ST
OEE Fresentwvalue 20% Up of gap 20% up of gap 20% up of gap
Equip 200G
failura FPresentwvalue an 30% Drovn 20% of gap | 20% dowwn 20% of gap | 20% down 20% of gap
Kick
Target I]rcllaetm;ect Presentvalue | -Off | 50% Down of gap 50% dovun of gap 50% dowen of gap
fnauf TEM | 0% dowun compared by | 0% down compared by [ 10% down compared by
cost | Presentvalie | rapoa | By 2006 v 2007
— Setup
eme
done 100 120 180 180
Accident | Presentvalue S0% down of gap 0% dowun of gap 0% down of gap
Setup of TPMW master TPh & pillar's : ; .
/ Aotive TPM committees | Mature TPM committees
TP Organization plan D
and haster Flan Seledion of Activities Activiies
TP Leaders (FI, Ahd, Phd, Qhd) (FI, Ahd, Phd, Qhd + Office Efficency + W1+ SPR)
Consult & [Top fDirectar Diagnosis: once per 107,
Diagnosis (TPM leader Diagnosis : onea per b, (Team L diagnosis : ence per1@)
TPM tanuals GeneraI.DF'!LhNd.P‘M. DE'EEIE\?{SPH'H&D Phase 2 Step Manuals Referem;ei"h:;nualsfar
Texts General.ljl-"!LhN-.ﬂ.F‘M. DE'SEIEfIESIPH'H&D Texts for specdalists Reference texts for pillars
E&T
E&T Introduction, Internal sped alists, Small & Leader, Internal spedalists,
Step Approach Each Step Each Step Each Step
Crgan Small Group, Project Staff, Small Group, Staff, Small Froup, Staff, Small Group,
ization hdod el Froject Project Project
Fl
- Improvement of Themes far equipment . Production & pracass
Activities ootk Baze [P Equip, & Energy Losses lnsses
2 Step (Prewenfion of "
— B Step 0 Step (55 Acivities) | wat 2mors) 4 Step (Pravendion of
ean -up poar quality)
A . (Azsurance of 1 Stepi Observance of |3 Step (Remedy of 5 Step (Improvement of
werk qualty) house kaeping watk standard) otk Quaity)
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Table 1-3 TPM Master Plan (Example on Company TS)
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[Continued)
Wear 2007 (Latter Half) Y2003 Y 200 2010
Stage Baszis Setlement Stage” Grawth & Take-off Stage
& Step ; Z Step (Higher 4 Step (Setement of
[Owerall o f:iiiii:;ﬂ;hﬁa:ﬁj activiies of eficient Time-bazed
appraisal maintenancs) il gintenanc=)
System of spedalized 1 Sl:ep(F unda men_ta_l 3 Step (Setbement of 5 Step (Setbe ment of
Flanned achymtees far efficie nt h gintenan ce Condition-based
Maintenance) mainte nan o2} infommation system) hil gintenan oe)
F il ) 2 Step (Redudion of
0 Step (Grasping of gap bebnzen as-is 4 EEEEEE;U;EF
B Step essential maintenance and essential on longevity
Quick (Dwarall conditionz) . malg?ﬂ;&nane& elongation &
izt Apraizal 1 Step (Fap analysis cnditi ons) wazale points)
pRraiza between asis and 3 Step (Setup of i ati
: i - 5 Step (Systemization
of equipments) eszential mainten ance fund amerital of chedr and
conditions) e (e maintenan o)
requirements)
1 Step (1*! Imp rove ment 2 Step (Imprvemant 5 Step (Redudion of
Quality of wiarst process af waorst poooduct chronic qu ality
uali i Ii causing poor quality) moblems)

I ginte nance ) g;’;'gﬂrﬁ;f’nﬂmm 4 Stepilmprowvemant G Step (Eradication of
of warst process of worstmodes chronic quality
causing poor quality causing poor quality) problems)

0 Step (Preparation & 2 Step (Set-up of
Offi e 55 Adivities) Busziness Conditions)
Efficiency 1 Step (hty Area s 3 Step (Countemmea-
Ml achine Activiies) sures of Problems)
1=t year R&D WCI 2nd year R&D WCI
Ri&EL W] program based on program based on
EVE (Excellent VE) EVEExcellent WE)
0 StepiPrep &55
4 Step Actirities) 2 Step(Standardization
Sales SPR (Effedive 5 ales Activities) 1 StepiAutonomous of Sales Businass)
5 Step Improvement of 3 Stepllmprovermnent of
L : Sales Office Area Sales Process)
Eff f Sales B
[Efficien oy of 5ales Business) and Equipment)
* TPM Best Pradice * TPM Best Fradice ® TPM Best Pradice
* TEM Framotin Contest Contest Contest
Ewvent Everd o ® Promoting Events ® Promaoting Events ® Promoting Events
Baoam- " Adequate Boom-up * Adequate Boom-up * Adequate Boom-up
up Contests Contests Contests
| = Callectian of * Collection of Slagan & ¥ Collection of Slogan F Collection of Slogan
F::Ii-lt":;.r" Slogan & F aster Foster & Poster & Foster
4 T lesue of TPh News Flzsue of TPR Neaws 7 lzsue of TPM Nens

1.7.6 Step 6 : TPM Kick-off

(1) Purpose

The preparation for TPM implementation is

introduction to all employees is ready, that is,

through and announcement of TPM

the starting date of challenging the

achievement to reduce 8 major losses on equipment to zero has come. The purpose

here is to create a situation where every employee agrees with top management policy
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(3) Notes

@ Steps 1 through 4 are the basic steps which are mostly associated with reforming
the physical constitution of the people and equipment, and if strictly observed and
patiently maintained, the satisfactory effect could be brought about as expected.

@ Absolutely avoid painting on passages and equipment with unattended dust, stains,

rust and oil leaks.

(4) Role of top management

@ Confirm if the trouble shooting of the malfunction areas and the preparation of
measures against the sources of outbreaks are properly carried out.

@ Give unstinted praise to those who submitted good idea and recommendations

@ Carry out top management auditing over the autonomous maintenance regularly (not

an all-round audition for each step).

The remaining major activities will be explained in each corresponding chapter.

1.8 Deploying Methodology of TPM

1.8.1 Deploying Concept on TPM

Profit, Productivity, DEE, Morale

Cluality, Cost, Delivery, Safety & E
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= 3
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= & Irmprove = g
= -
] Training -ment =

L}

" Business Efficiency "
= Malfunction Extraction & Prevention

Performing Methodology of TP

[ Al Members' Padicipation+Pursuing Econormy + Prevention + Sites & Area )
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1.8.2 Correlation Matrix between Organization and TPM activities
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1.8.3 Annual Deploying Program of TPM Activities

No

TPM Procedure

TPM Activity Contents

TPM Activity Method

1

of losses

Recognition and grasp

B Grasp of losses hindering the
cost, efficiency & productivity

- Management : Sales, Profit,
Production output

- Productivity: OEE, Productivity per
person, Failure intensity
rate, Failure time, Failure times,
Failure frequency rate, etc.

- Q: Defect ratio of process &
product, Customer claims

- Cost: Manufacture cost,
Maintenance cost per product

- Delivery: Delivery observance

B Refer to effect
evaluation indices in
TPM general manual &
Focused Improvement
manual for MC

B Refer to the detailed
check list for
improvement theme
finding of each
organization in focused
improvement

B Refer to loss
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Figure 1-28 Diagnosis System on TPM Step Activities
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Chapter 2 Production Efficiency and OEE
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Figure 2-1 Loss structure during production activities (16 major losses)
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(3) Cutting blade & jig change loss

The cutting blade & jig change loss is caused by the line shutdown for replacing the

grinding wheel, cutter bite etc. which might be broken or worn due to long service.

(4) Start-up loss
The start—up loss is the one which has to be considered until the start—up, running-in

and machining conditions of the equipment have been stabilized.

(5) Minor stoppage & idling loss
The minor stoppage loss differs from the other losses and is the one in which
temporary trouble causes the equipment to stop or idle. It might be called a "minor

trouble" (frequent trouble).
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Idling of a line caused by a low supply of work in the chute due to clogging, and
temporary line stops caused when the sensor detects a non—conforming product are
examples of minor stoppage loss. These losses can be eliminated and the line returned
to the normal operation so long as the clogged work is removed. The losses are quite

different from natural equipment failure losses.

(6) Reduced speed loss
The reduced speed loss is the loss caused by the difference between the

designed speed and the actual working speed.

For example, when the line was operated at the designed speed, it was found that the
line caused poor quality trouble or mechanical trouble in the line. In that case, the line
had to be run at a slower speed than the designed one. This situation is called the

reduced speed loss.

(7) Defects & rework loss

This is the loss caused when defects are found and have to be reworked.

In general, the defects are likely to be considered as waste which should be disposed
of. But since even the reworked products need waste manpower to repair them, this

must be considered as the loss.

2.1.2 Loss which hinders the equipment loading time

(8) SD loss
This loss is referred to as line shutdown loss which is caused by stopping the
equipment for periodical maintenance/inspection, and for scheduled shutdown for legal

inspection during the production stage.

2.2 How to Calculate the Overall Equipment Efficiency

The relationship between 7 major losses and overall equipment efficiency, as well as

how to calculate the equipment loss are explained here.
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minutes for adjustment, totaling 60 minutes, the total availability are 400 minutes. In
this case, the availability is.

Availability = 400
460

x 100 =87%

That is to say, the availability is approximately 87%.

2.2.2 What is performance efficiency

The performance efficiency consists of the speed operating rate and the net operating

rate.

The speed operating rate means the difference between various speeds and is the

ratio of the actual speed to the capacity (cycle time) the equipment inherently has.

Figure 2-3 Relationship between 7 Major Losses of Overall Equipment Efficiency and

Performance Efficiency
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2.2.3 What is the rate of quality products

The rate of quality products is the ratio of the quantity (material and energy) to be

machined or loaded for machining to the actual quantity of quality products produced.

Rate of quality products= Processed unltxdef'ect unit =%x100=98%
Processed unit 400

Defect products include not only the waste, but also the rework.

Figure 2-4 Relationship between 7 Major Losses of Overall Equipment Efficiency and

Rate of Quality Products
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2.2.4 Overall equipment efficiency (OEE)

As mentioned above, various equipment losses can be quantitatively calculated. With
the results of those calculations put together, we can measure the equipment operating
state and judge if the equipment is utilized to its fullest. To express the equipment

utilization, the following equation should be used.
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Figure 2-5 Relationship between 7 Major Losses on Equipment and Overall Equipment

Efficiency
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As a countermeasure, plant manager Aoki is considering TPM introduction so he can
make the most use of existing equipment and perform the production within regular

working hours to achieve the cost reduction.
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2.7 Chronic Loss
2.7.1 Sporadic loss and chronic loss

The types of failure or defect generation can be classified into two. Sporadic and

chronic ones.

Figure 2-7 Sporadic Loss and Chronic Loss
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As the causes for sporadic failure or defect can usually be traced easily, and the
relationship between cause and effect is rather clear in most cases, it is easy to
establish remedial measures. Therefore, most of the sporadic failures or defects can be
solved so long as the remedial measures, such as restoration of changing conditions or

factors to the original proper status, are taken.
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* Necessary conditions are complete, but it cannot be fully understood what the
adequate conditions are.

* Only the necessary conditions won't help eliminate the chronic losses.

(3) How to find 8 optimal conditions

* Extemal appearance * Installation accuracy
* Dimensional accuracy  * Function

* Assembly accuracy * Usage environment

* Usage condition * Material strength

(Machining accuracy of machine tool :

Level of machine — Vibration — Is it possible to stand a coin on its edge?)

Figure 2-12 Discrimination of Normal and Abnormal

Betwreen normal
and abnormal
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Wormal Abtornal » Warrcms the scope
: of normal

| Ahtormal

* This gray area
is likelyr to
canse raible

Mortnal Ahnerinal » Aet the boundary
hetween the normal
and abnormal clearlsy,
or narrcs the gray

Bout ares ares,

2.8.2 Boundary between Normal and Abnormal

What you have to take note of when considering optimal conditions is the situation

where boundary between normal and abnormal is not clear. In an extreme case, there
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Figure 2-17 Elimination of Chronic Losses
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It is very important to completely point out all of the slight defects which are barely

visible.

2.8.8 Considerations needed when picking out slight defects.

(1) Review the analysis, referring to the principles or rules.

It is necessary to review the symptom analysis from the standpoint of engineering

principles or basic rules, and at that same time, to review its relationship to equipment.

Without sticking to the difficult theoretical analysis, all of the symptoms and factors

which might be related to the symptom should be picked out through the application of

fundamental analysis principles. That is to say, it is important to pay much attention to

not overlook or ignore slight defects without being influenced too much by the symptom.

(2) Don't think too much of the contribution rate

The most important thing in picking out slight defects is not to think too much about

their contribution rate, which indicates how far the results would be affected by the

slight defects. If too much consideration is given to the contribution rate, the trend
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2.9 Production Efficiency and Overall Production Efficiency

Table 2-1 & Major Losses in Plant

8 major losses

Definition of losses

@ Planned

maintenance loss

Shutdown loss, which is caused by the shutdown of the plant
for its planned annual maintenance and periodic plant

adjustment

@ Production

adjustment loss

Adjustment time loss, which is caused by the production plan

to adjust the supply and demand balance

@ Equipment

failure loss

Loss which is caused by sporadic shutdown of the facility or

equipment due to malfunctions

@ Process failure

Loss which is generated in the process by plant shutdown due

to improper chemical or physical properties of the substances

loss to be handled, some other improper equipment operation or
external factors
® Regular Loss which is caused by set—up and adjustment at the time of

production loss

start—-up, shutdown and/or die or jig changes

® Irregular

production loss

Hour and loss which is caused by reducing the production rate

due to plant malfunction or abnormality

(@ Process

defect loss

Hour and material losses which are generated by producing

defective products or imperfection

Loss, Which is defined as a loss deserving 2 rank down-—

grading

Reprocessed

loss

Loss which is caused by reworking
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Figure 2-20 Overall Production Efficiency(OPE) of Plant
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Chapter 3 Practice for Focused Improvement
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3.1 Basic Concept of Focused Improvement

3.1.1 Definition and Activities of Focused Improvement

Theme Activities for OEE Improvemet
{P, 0, C, [ 5, Elndices )

— Theme Imgwr ovement

= Theme for Staff Theme Activities for Task Improvement

Production, Operation, R&D, Sal
« Theme for Small Group { Production, Operation ales )

Focusel
I overment

Guick Fix on Equipment & Process
{ Defeds, Problem Sources )

L Daily Improvement Improvement of Problems for Task Efficiency

= (uick Fix of Defects

Impr ovement of Clean-up Problems

3.1.2 Type and Difficult Degree of Theme Improvement Activities

Type of Focused Related Themes Difficult Degree Activity Class
I overnent
— ARank |—— Team Staff
— | Profit-Focusing Type || Loss Reduction B Rank — Tean Staff
. Small Growup
e Cost : kem by lem { Major Losses
[x]
@ Team Staff
& C Rank small Group
Z L
=
=
§ r ARank [ Team Staff
=
. Malunction Ouick-Fix
Malfunction Free
L { Clearcup 55, Defect, B Rank — S-L?mlﬁsrtc?;':}
Cost : All Together Dirt & Problem Sowrces)
Team Staff
C Rank — Small Growp

o Weiglt Value :
A Rank 1 Theme = B Rank 2 Themes, C RBank & Themes, B RBank 1 Theme = C Rank 3 Themes
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3.2 How to Advance Focused improvements

As one of the pillars of TPM activities, focused improvements pursue efficient
equipment, worker and material and energy, that is, extremes of productivity, and aim
at achieving substantial effects. Focused improvement activities try to thoroughly
eliminate 16 major losses. The basis of these activities is to enhance and demonstrate

the technological, analytical and improvement powers of the worker engaged in them.

Figure 3-1 How to advance Focused Improvement

Inproving
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Freparation | - Actmities | [0
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- Prod, Engineer Other Equip,  *| poioo [T o
* Equip, Maint, Presrention:
* Equip, Desisn & Equipment Losses Shandard
Equipment Fail Review
g CTHPREE FEE N punctonal $
* Procesz Failure Stoppaze - Failure l
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* Minor 2t &
¥ Id]iaDr frpase Technique
= - M i Amtonomoz
" Bottleneck Process Defects & Rework Analysiz Madntenance
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» Larzer Adaptation % Adinstment Reduction fmAbvels
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Equipiment
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(2) Medium theme (3) Minor theme Promotion )
Pro| Accomplis
Case B.M| Go |Cur gre hment
al |ren Case (Loss) B.M Co | Comre)| Ll | S End | ss | Rate(%)
; al nt ge rt
Improve raw Cutting loss
material yield
Improve Cutting blade cost
cutting blade loss
material &
energy
Energy Waste heat loss
saving
Overall % “ “ | Operation Hours
efficiency monitoring loss /shift

Carrying loss

Labor saving
substitution loss

Yellow : Being implemented. Blue : Completed. Red : Accomplished 1

3.2.2 How to Advance Focused Improvement Activities

Focused improvement activities can be implemented efficiently after kicking off by

setting models in departments, sections or groups and by implementing activities in a

planned manner in accordance with focused improvement plans.

The step—by-step implementation shown below is recommended to implement these

activities. The focused improvement work group or implementation office must monitor

and control the implementation of activities. Table 3.2 and 3.3 show examples of

implementation control (monthly plan tracing score) and of expansion to other places

for focused improvement plans.

Table 3-2 Focused Improvement 10-Step Development

Step

Activity

Step 1

Select model

* Lines, processes and equipment in focused improvement plans

that produce many losses.

equipment/line/proc
ess * Possibilities of expanding to other places are large.
* Synchronize with lines, processes and equipment in
autonomous maintenance activities and advance Steps 1 to 3.
Step 2 * Manager of department is the leader (e.g., department

Organize Project

manaanr far danartmant madal

and cnntinn manacnr far cnntinn
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factors without carrying on the symptom analysis thoroughly, and sometime tends to list

unrelated matters, which results in not achieving a noticeable loss reduction in spite of

various countermeasures taken. To avoid this kind of situation, the PM technique is the

best solution.

Figure 3-6 What is PM Analysis ?

P analysiz iz a wery nzeful analysiz methodology for finding out the real canzes which broke
ot the chronic equipment failure or quality defects by analyzing the problem physically oo the

basiz of principle or riles,
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F
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M Machine
Man, Material }——) Review the Relationship of 40 (Man, Machine
Method Material Method)
Analysiz =* By Analyzing the Canzes of Defects or Failures
Improsing = Improve the Problem Point=

/

Table 3-4 Steps for PM Analysis

1. Clarification of phenomenon

Classify the pattern of the phenomenon thoroughly.

2. Analyze the phenomenon
physically

Analyze the phenomena from the physical point of
view and present them by referring to the theory or
the principle.

3. Conditions which contribute
to phenomenon

Pick every case which might contribute to the
symptom if the conditions are met.

4. Understand the relation
between equipment, man,
material and method

Study the relationship between equipment,

tools/jigs and the creation of conditions which




115 TPM Deploying Guidebook

7) Step 7 : Point out the malfunction

Utilizing the investigation method selected in the step mentioned above, pick the
malfunction for each factor, when performing this step, you have to take care so that
you will proceed in picking the malfunction and incidental defects from the standpoint of
looking for "what i1s optimal conditions", or "incidental defects", without sticking to

conventional concepts or judgment practices

8) Step 8 : Work out the improvement plan

Work out the improvement plan for the items which are pointed out as having

malfunctions.

(3) Structure of PM Analysis Sheet

Appraisal ;A B © [0 Re-Analysis PM frslvsis Tabl Team L Comment
wsis Table
Serial Mo : [ Physical Anabysis of Failure ar Defect FiL Comment
based on Mechanical Principles]
hdember : Faoreman Comment
. . OFL Required : . . Applying to
[rate: Leader: vas! No Reflect an Maint 5TD : ves ! Ho Othare ez { Mo
Clarification of
Fhenomenan Analyze the Phenomenan Physically
(Select one prablem [ Form asin "C of & and B is characteized o D)
pattern?
. Result Grasp the Relation Among 9t
Condition Irrrestiga i
bt Effect prov
l:l:-m?tl:'uu‘tlng s tion  |leasur 1=t List-up 2nd List-up | Irneesti S D ing [Fesult
Bnce Degras d -qated |ludge| 2351MeS Charge| o
Phenomeanaon iethod [ 29 [udde| of gpg [Judge [ of g q udge

“walue Causes Causes Fesuk
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Of course, a wider conception besides a related wide range of knowledge and

technologies are required as well as thorough knowledge about the products, process,

raw material, manufacturing method, manufacturing conditions and equipment.

Table 3-5 Procedures and Consideration of PM Analysis

Step Name Procedures Considerations
Step 1 | Phenomenon Observe phenomenon * Don’t stick to the conventional
(Phenomenon carefully at the local site way of expression
means which can ! * Describe precisely
actually be seen) | Classify the phenomenon into * Tracer to the smallest possible
details as much as possible unit of the phenomenon (such

- Appearance expressions as flows, dent,

- Change-over time broken or malfunction are not

- Location of trouble enough)

- Difference in the location * Errors can often be observed due
of trouble by equipment or to insufficient classification of
machine phenomenon

- Process of generation * Don’t guess the phenomenon,
l confirm them visually
Grasp the phenomenon
exactly
Step 2 | Physical point of | Present the phenomenon * Experience, perception, sensuous
view physically judgment should be avoided
(Physical is the ! definitely.
subject to study | Describe the phenomenon * When it is difficult to find a way to
the truth or with a generation mechanism see the matter physically, the way
nature of things) to observe the phenomenon is
wrong, or there is insufficient
understanding about equipment,
material and method.

* Review the phenomenon
theoretically

* The way to pick the element
differs, depending on how they
are physically analyzed.

* Understand the physical principle
and theory.

* Understand the function and
mechanism of equipment and
operation manuals.

Step 3 | Conditions Pick all the possible causes * Always try to develop the
(Conditions which might contribute to the activities wondering if every

mean the things
which limit the
phenomenon)

trouble generation

element involved (so that no
missing of causes occurs.)

* Don’t stick much to the rate of
contribution.
Rough recognition of conditions
would fail to proceed to the next
steps. In that case, take the
conditions as the phenomenon.

* Experience, perception and
sensuous judgment should
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Step Name Procedures Considerations
Confirmation of results employed carefully, the one to
l conduct everything at one time or
Standardization the one to perform actions one by
one.

3.3.3 5 Why Analysis for Extracting the Real Causes of Malfunction
(1) What is 5 Why (Know-why, Why-Why) Analysis ?
5 Why analysis is a commonly used analysis methodology for finding out the real

cause which broke out the equipment failure or quality defects by repeating the “Why”

until the real causes can be found.

Figure 3-8 Concept of 5 Why Analysis
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1
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@-2 J
Unclear Zet up the
setting I:> stapdard

: Final Why ! (The real cauze on the painit
K phenomenon) / \\ //
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a) (Type on Pursuing the Desirable Appearance) Structure of 5 Why Analysis Sheet

Appraisal ;A B C D Re-Analysis 5 Why (Know-Why) Analysis Team L Comment
Serial Ho [ Analysiz Pursuing the Desirable P/L Comment
flember : Appearance ] Fareman Comment
[rate: Leader: UFL Required : Reflact on Maint STD : Wes & No Applying to Dthers:
resd Mo ‘ezl Mo
talfuncion | Chede | 2| wihy Wity Wity ity wiby (2| ZOUMRN S g roing| 7
Phenomenon | ltems | & |1 Round) |2 Round)|(2 Round) (3 Round)| (8 Round) |2 ""‘-'355”"‘-' 22| Plan |E
- - T +
Froblem
Liagram
b) (Type on Pursuing the Principle & Rule ) Structure of 5 Why Analysis Sheet
Appraisal: A B C [ Re-Analysis Team L Comment
Serial Mo : > Why (Know-Why) Analysis F/L Comment
[ Analysiz Pursuing the Frncple & Rule]
hember : Faoreman Comment
. . OFL Required : . i Applying to
[ ate: Leader: vaz ! No Reflact on Maint STD : Wes & No Others: ez i Ha
. fra) o . )
bl alfunction by by Wby Wby Wby w | Counter 55 Improving | =
Fhenomenon {1 Round) |2 Round) | (3 Round) [ (4 Round) | (5 Round) E Mmeasures .:E Flan S

Froblem Diagram
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3.4 Loss Removal for contributing to manufacture cost

3.4.1 How Can the Loss Removal be contributed to manufacture cost ?

| Uilization of _SD Lees Flanned S/0
EHEIE Chverh aul
(Planned 500 | ; Intenal
[Auwailable duty time] | Freparation Loss .
Times
Efficiency of EDqSLgp. Failure Intenial

[1Equip H Tim.? biity I Time
availabili
Frocess Failure .
GFailum o ! Starkup time

—Increazed Prod | Loading time) 1

Fraquen
Adjust Loss . d =
[Hour, Day, Week) Time

OEE |

- hinor stop Loss Frequency
Failure losz) | H Performance | Time
Operating
time) | Speed loss) | Spead down Loss Differe nos
Met oper. time) |
rocess Defect Fewor: time
= Lecregsed | E
o M aterial cost Defectare | o= i aste
=
@ rdefectloss) | Operating Loss Stand-by
o IValued opertime) Logistics
I+]
o Lunch time
= —|Nu:--manrun I— [ no-man
Might no-man
hianaging
u[.:;];ﬁﬂ'iienw':'f I |—|E1"ﬁcien-::5,r |—|Manpnwer Loss }—Eﬁtandard
| f . .
_Igbcrnerasen - Efficiency of Multi-equip,
Produ chivity hdan stomtion

20 Wiatk Loss

LCA

“rield Loss
Decrease of Efficiency of
input cost ! energnrm"r ! Energy Loss
hd aterial Loss (M atedal)

3.4.2 Points on the Removal of Losses hindering the Equipment Efficiency

Losses Improvement Points Countermeasures on improving the indices

Shutdown Reduction of Design and countermeasures on curtailed Shutdown
Loss shutdown loss overhaul period

Production Reduction of Set—up of emergency control system in case of stoppage
Adjustment | unplanned loss of power supply, water shortage, fire, and unavoidable
Loss events
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Figure 3-9 . Direction of TPM Activities for Increasing Profit
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—| Expenzes |—|
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3.5.2 Countermeasures for Profit—producing TPM

124

development activities of high valve-added product .

De?gn”m' Conterts Countermeaswures <] Profit T = Sales T x (Unit Price T - Unit Cost 1}
= Zales division contribute to the elongation of sales and shall the priority on
thetimely zale of the additional products raised by Production efficiency.
Fcreaze of | Forthis purpase, Sales divizion deplays SPR (Sales Process Reenginesring)
Sales of TPM.
— Amourt = Zales divizion's key indices linking with Production division' TP M
;t?ve B @ Lack-of-order shutdonn loss among " Planned shutdovwn losses"
Phase @ Excess retain rate of product stock
Increaze of | ® Increase of QEE by removal of equipment lozses with Focused [mprovement.
Production | = Increase of production amount by Focused lmprovement, Planned
Amoirt Mairtenance, Quality Mairtenance and &utonomous Mairtenance.
= Raize-up of product function and cost reduction by guality and technology
Sales Price | Increase of innoseation.

Phase Sale Price | « R&D Division deploys YCl (Yalue Cost Innovation) of TPM for activating

Feduction i Adeguate equipment invest, etc.

» Cost zaving activities of all divisions such as @ For decrease of material cost,
Cost Countermeasures on purchaszing process, stock & inventory, Production

Feduction phase @ Adeguate low purchasing price, @ Reduction of resources & eneroy,

Cost T Elements @ Logistics cost, & Reduction of expenze, @ Efficiency of direct division,

Phasze
Cost

Reduction

by TPM loz=, @ Manpovver loss, @ Material and energy loss

= Decregze of 16 losses hindering production efficiency such a2 @ Egquipment
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3.5.3 Importance of Cost Reduction in the side of Manufacturing

Competitiveness

The Speed of improving productivity cannot catch up the one of uprising cost in the
time of now market—in circumstance different from the past product-out time.
The Cost Reduction shall have priority for producing the higher profit effectively as in

the below.

Figure 3-10 Importance of Cost Reduction in the side of Manufacturing Competitiveness

Froductivity VS Cost

- Cost =P Production
o Cozt Criented =iz Cugality
g = C: Cost
=
=z =0 Deliver
- v oaa»a» sty
o vty - = ETELy
A = Maral
=4M . Man, Machine
Material, Method
Past " Present
BEF

Descript In caze of In case of

ian Preseit | coles=a0% Up | Cost 10% Down

10% cost dowen iz egual to 0%
Sales 10,000 Won 13,000 van 10,000 Won zales up in the zide of zame
profit..
Cost 9,000 WMo 17 100 Wan 3,100 Won Therefore the Cost Reduction
] shall have priority far producing
Profit 1,000 Yon 1,900 Wion 1,900 vvion
' ' ' the higher profit effectively,

3.6 Set-up of Annual Managerial Targets in TPM

3.6.1 Set—up Structure of Annual Managerial Targets in TPM
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Figure 3-11 Set-up Structure of Annual Managerial Targets

Anngal Maragerial Targets

tanagearial
andsts | Cost Down, Guslity Up, Senice Up |
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TP | | — ; L
Equiprnert Loss | | Manpowwer Loss | Material & BEhengy Business Efficiency |
[ Total =
Productivity o | m | e o = ,E % Z |m | 2|83 = E b=
w | B | L= I g (3 [o o|E |2 = =
tManagerernt) Sl a 3|2 |Y |m a |l |= cla |88k |ZF
= m i = s 1 | c g 1la & g3 Blm|g e
R Sl e T B el RS E
@ |B 213
| hlanagerial Target (Q,C,00 |
| Change of Environment I i | hianagerial Palicy
| Strategic Target (differenti ation] |
I
| Tatal (Company-wide’ Tanget |
[
TP-Mgt —| — —1 ,
v Middle Target | | Mliddle Target | | Mliddle Target | | hliddle T arget
Objectives | : I |
& Policy Cratailed T arget Cratailed T arget Cratailed T arget
Executing Method Executing Method Executing Method
Froduction Equiprent Process Co. Ops R&D Fales
e = e e = =
[ - L [ N - L [ - [ -

Annual Deploying Improvement Action Flan by Al Member's Participation

3.6.2 CTQ Drill down Logic of each Class

Targets of each class — Division, Director and team — are drilled down and the

improving themes are set up to attain the annual company’s goals and objectives.

Set-up of annual company’s goal and targets

President
Dorill ddovwen

et After Vice president reviews the determined company's targets,
and sets up his annual targets, sends the resuft to Director.

Directar
Dorill chowen

After Director reviewes the determined Yice president's targets,
and =ets up his annual targets | 2ends the result to Team leader.

Acfjust

U After Team leader revievws the determined Director's targets,

‘.& NG and =etz up his annual targets and his improvement the mes
Drrill dovvn
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3.6.3 Target—setting Guidelines for Major Indices

B/ Recormmending Annual Targets
Fields Major Indices Urit
¥ 2007 00 200
L 10% Up compared by | 10% Up compared
Frodudivity per man EalPerson Fresent value Bh by 2002
Walued added 10% Up compared by | 10% Up compared
E produ clivity WanfPerson Fresent value Bhd by ¥ Z00E
(Froductivity) | OEE (Owerall Equi t
Efﬁcie(n;y-ejra quipmen k' FPresent value | 20% Up of gap 20% Up of gap
Failure Intensity rate k] Fresent value ﬁE? Down 20% of 230% Dawvn of gap
Frodudt defect ratio FF i Fresent value | S0% Down of gap 50% Dawvn of gap
Q (Qualityy | “rield k] Fresent value | 20% Up of gap 20% Up of gap
Custamer complaints ltems"ear Fresent value | S0% Down of gap 50% Dawvn of gap
Froduct stocks Wonirear Fresent value | 320% Down of gap 230% Dawvn of gap
CCosty ) 10% Dowwn compared | 10% Davun
Ml anufacturing cost Wonirear Fresent value by Bhd compared by 2008
L (D eliweny) Err:garaﬁnn & replading Minrear FPresent wvalue | 30% Down of gap 20% Coowvn of gap
5 [Safetn) Accident Timesraar Fresent value | S0% Down of gap 50% Dawvn of gap
Send-out ItemsShd,vear 100 1320 150
Froposal
FAcapt ratio k] 100 1320 160
Improwem ent Item=Small
100 130 150
b (horale) Small theme group,rear
graups Self-le arning tem=Small
[OFL™) group,ear 100 200 400
Improwem ent Item=Small
Clean-up [termns group,Tear 100 200 2300
3.7 Activity Procedure for Focused Improvement
3.7.1 Methodology for Achieving Annual TPM Targets
Purpose
. ™y
To attain the annual managerial Target, departmental and stratified goals to he
settled and to be evaluated periodically - monthly and quarterly. TPM activities are
. perfomed to achiewe the amnual targets of each team andior division.
[
. ™,

l

-
Annual & monmthly target J—
-

"'-F L Yieldl, Input/output ratio
Improvement themes | g Analysis of loss structure
Improvement teams | ——— Staffs and Small Groups
-
Improvement plan J R — I overnent action plan
=
Implementing J —_— Cause analysis & Counternmeaswres
=
Evaluation of result P e Verifying of cost & prod. act. resul
n o

Equipment efficiency
Failure itensity ratio

Production costratio
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3.7.2 Progressing Methodology of Focused Improvement

Focused improvement is to be performed by Team staffs and TPM small groups to

attain the annual managerial targets such as production cost ratio, labor productivity

after the loss analysis of production cost and equipment efficiency.

Figure 3-12 Progressing Methodology of Focused Improvement

Analyziz of production
cost or Equipment
efficiency

Grasping of zub-
loszes

Themes

i

¥

'

Grazping of major loss
data

Registration of
Small group's
themes

'

!

Analyziz of loss structure
and Confirmation of
annual targets

Zharing of individual

task In charge

¥

!

Registration of major
themes

Improvement

activities Suppor

¥

!

Improve ment activities

Werification of
effects

:

+

ethod

Yerification of effects

Spreading to cthers

. — I , o I Methodology of Focused I
Statff'zs Activities =mall group's activities Improve ment

» Ezzential themes capakle of

zalving

= Themes easy to spread
* Theme cortributing to cozt-down
* Themes attaining the manage-

ment goal

* Themes related to job interface

Managers of engineers (Staff)

= =mall groups (Leader and

Members)

= Suppart by assigned Helper of

simall grougp, Team TPM Leader,
TPM Consultant

» Marthly andior weekly

Analysis, countermeasures, OJT

* Focuzed improvemert manual

and texts

3.8 Annual Deploying Procedure for Focused Improvement Activities

No

Activity Procedure

Focused Improvement Activity Contents

Activity Method

Recognition and
grasp of losses

* Grasp of losses hindering the cost,
efficiency & productivity

- Management : Sales, Profit,
Production output

- Productivity: OEE, Productivity per
person, Failure intensity rate,
Failure time, Failure times, Failure
frequency rate, etc.

- Q: Defect ratio of process & product,

* Refer to effect evaluation
indices in TPM general
manual & focused
Improvement manual.

* Refer to the detailed
check list for
improvement theme
finding of each
organization in focnsed
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.. R
Theme Step Activity Contents eeommEnGed
Tools
* Recognition of losses and analysis of problem.
Background (Equipment overall efficiency, Failure intensity + Pareto analysis

analysis of theme

rate, Failure frequency rate, Failure times, Etc.)

* Analysis of reliability and maintainability (MTBF,

MTTR, Etc.).

* Graph analysis

Determination of
theme

* Selection of improvement theme : Poor efficiency

and equipment and/or process capable of applying
to others easily.

% Criteria on selecting the process or equipment to

be improved as below.

- Process with low efficiency.

- Process capable of applying to others easily.

- Bottleneck process, process with big losses.

- Theme corresponding to Model Equipment
helped by Team leader.

- Process corresponding to Team leader’s policy
or annual targets.

* Matrix diagram
* Brain storming

Set—up of step plan

* Organize the improvement team and share the small

group’s duties.

* Set—up the detailed implementing plan of

improvement theme

* Graphs

Collecting data

* Survey the parts to cause the problems.

— Capability analysis and confirmation of bottleneck
process.

* Extraction of malfunctions and list—up of them.
% Grasp the fundamental conditions and eight big

losses.

* New QC 7 tools
* QC 7 tools

* |E Tools

* OEE and
Subordinates

Cause analysis

* Cause analysis of malfunction or problem.

- Use of PM analysis and 5-Why analysis tools.

* Utilization of inherent manufacturing technology.

* PM analysis
* FMEA / FTA
* 5 Why analysis

Set—up of target

* Set—up of improvement targets

- Grasp the level which shall be attained.
Set the target to challenge the “Zero” level with
the active mind

* Set—up the attainable target reasonably.

* Bar Graph

Set—up of
countermeasures

* Set—up the countermeasures for improving the

problem or malfunctions.

* PM analysis
* FMEA
* 5 Why analysis

Implementation of
countermeasures

* I[mplement the improvement plan after determining

the Implementing priority.

* PDCA cycle

Grasping effects

* Analyze the gap, that is, the difference between

target and result.

* QC 7 Tools

Standardization &
on-going control

* Standardize the improved results into the related

business standards.

* Control chart
* Graphs

Reflection & next
plan

* Reflect the step—by—step process of theme and

review the application to others.
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Chapter 4 Practice for Autonomous Maintenance
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4.6 14 Key Points for Success in Autonomous
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(2) Support to autonomous maintenance activities by operating division

The importance of autonomous maintenance activities centering on activities to
prevent deterioration has been mentioned earlier. This can be accomplished only if the
maintenance division provides precise guidance and support. The operating division

looks to the maintenance division for the following concerning equipment maintenance :

Chapter 4 Practice for Autonomous Maintenance

Figure 4-3 Classification of Maintenance and Responsibility

Implementation

I [Countermeasures on Deterioration) Aszigned
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= inspection
hdinar repair o
T erodical Juter O O
Chedk
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a. Support contained in Steps 1 to 3 of autonomous maintenance.

* Training and guidance of equipment structures and functions, names of parts
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Figure 4-4 Outline of Step 0 (Preparation)

1. Understanding purposes Meetings
a) Why autonomons maintenance nos? + Circle membears

b Why maintenance of basic condiions? * Circle leaders

<) Cheervation of equipment in operation + hanagers and

SUpErviscrs

2, Plan making

accidents before initial clean-up
{electric shock, remaining air pressure, skin
irritation by deftergent, dust
in eve, dropping article, etc.)
v Bafety traihitg and countermeasures of unsafe
cotdition and unsafe prediction

v Wirhy is forced deterioration cansed?

v Wirhat losses will ocoar if forced detericration
[elalebig=Yy

Check condifions ir which defects, failures and
filitor stopbages oot

Condition of
forced
detericration
and of losses

v List predicion items such as injuries and }

Understand 7 Sketch equipment stuchire, N
1 ].;gan i ' Enow machine function, cutting o ‘:'"F} Loose
equipment * Think what evil will be caused fluid B “T‘_’ F': \  boll
if stain, ¢l depletion o a loose
bolt ooours - T
e

f/: Cleaniilg : Method to clean dirtiness skillfullw
method to find defects,

Needed skills —  CIlng Hﬂp;sa type, method, quantity and
TErl

» Retishtening © RPurpoese, correct fastening
l\\_ method, usage of tools

c. Draw a simple illustration of equipment for which you have responsibility, to identify
its mechanism and to understand the types of possible trouble if the equipment is

poorly maintained, as well as to remember each component of the equipment.
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e. Safety Consideration for preventing Accident

Mechanical and Environmental Factars
[ Unstable Conditions )

Disaster

hanacerial Factors Defect o or
—_— ) '
([ Poor Management ) mieCls — *  Accident

f

The degree of difficulty in Defects iz
Human Factors clifferent personally.
[ Inadvertent Behavior

[Capahilty such as knovwledge,
Consciousness, one's values, Talent,
Antitude, Physical strendgth, Senze)

Minar Defects are growing up continuously.

Urding Ve |
Cortrol _ = Attention ,_\
|:> - will be
) L | : lecreased

Poor Keeping of 55 Elements
Unstable and Poor Work Condition

Accident

Oceurrence

Graund Causing Accidents= Inadequate Atttude to " Zera®

(2) 7 steps for evolving autonomous maintenance

Basic composition of the 7 autonomous maintenance development steps consists of
the following 3 stages.

P 1st stage : This stage consists of completion of the basic conditions of equipment
and establishment of the system to maintain the conditions during the step 1 through
step 3, which are mainly equipment cleaning and inspection.

As a process to change the equips8ent through autonomous maintenance development,

the following requisites :

* Cleaning is inspection

* Inspection is performed to find defects

* Defects are to be restored and then improved, should be understood, and
this process is also important to thoroughly understand the concept "to
make efforts, to devise, and to think."
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Step

Target

Guidance and

Activities

Equipment

Operator

promotion

implementation of
MTBF analysis and
recording
(Recording failures
by visual control)
and equipment
improvement

best

data analysis

* Keeping overall
equipment
efficiency at its

skill to perform
minor repair by
oneself

* Acquisition of
data recording
and analyzing
technique and
improvement
technology

training in
repair skills

Table 4-2 Deployment of Autonomous Maintenance (Assembly)

. . .. Gudline and
Step Activity Description Purpose . .
implementation
1 |Initial Clean- * Guide on decision as to

up

* Remove all unnecessary
articles from work areas
and other places.

* Ordering and tidiness
of jigs, tools and parts.

* Clean dust and dirt in
work areas.

* To think of the proper
approach to work areas
by tidying and cleaning
work areas by one's self.

* Recognize importance of
5S.

which are unnecessary
articles, approach to
tidiness and importance
of 5S.

* Prepare diagnosis sheet.
* Responsibility sharing and
operation

2 Cou?terr;eas * Implementation of source |* Pursuit of ease of * Arousing consciousness
ure for the . ..
causes of control measures for orderliness and tidiness. |as
dirty unnecessary articles. * Think of what generation to problems.
equipment * Source control measures sources, viewed from 5S, |* Approach to and
and improvin . . . o . .
P & for dirt, stains and blocking quality in implementation of
access to ) bli duct
hard to clean blemishes. assembling products are. | .;ceagg
areas#* * Measures to control improvement.
splashing of dirt stains. * Implementation and new
* Measures to control ideas on visual control.
attaching of dirt and
stains.
3 |Prepare * Preparation standard to | * Set standard, taking Guidance of role
tentative 5S | L. hod L. . lutel
standard correctly maintain method to maintain consclousness resolutely
orderliness, tidiness, process provided in decided and strictly
cleanliness and cleaning Steps 1 and 2 and Followed by ones' self.
in a short Lime. thorough observation of |* Method used to write
* New ideas and . rule into consideration. standards.
improvements in ease of «P . ¢ d
checking and visual r.ev.entlon ol wrong an
control. missing parts.
4 Qenera% * Acquire knowledge and * Understand product * Preparation and creation
mspection

skills by check manual.* *
Extraction and

restoration of minor

defects by general

inspection.

structures and functions.
* Understand quality
guarantee rules.
* Define proper approach

to tools, jig's, meters

of teaching materials
for general inspection
training.

* Map out training

schedules.
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Figure 4-13 Outline of Step 4 (General Inspection),

Purpozes:
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¢, Thoroughly fnspection principle functiomal partz comprisinos equipment and
actualize and restore latent defects,

» Cut model Preparation= Trainine
= Inspection item list || = Identify subjects || implementation
* Flowr chart * Prepare teaching materialzs = Inshuctors
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e | m | e e |
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: standard for each subiect Skl check
—_ 1'
. 3 Avkonomonz andit
Visual confrel % for each auhiect Circle actiwity
b= report
— Actwities hoard E._ l
(1] i '
See data for each svhject A Application for
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o 2 & | "
o [
m
E Passed

(5) Step 5 : Autonomous Inspection

(a) Purposes of activities

Equipment deterioration and restoration condition accomplished in Steps 1 to 4 must

be maintained and improved to further enhance equipment reliability, maintainability and
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Therefore, instead of mere judgment of acceptance or rejection, it is important for
the diagnosing group to clarify the future challenges to not only the cirele members,
but also the person who has responsibility for diagnosis should address it through

discussion with the circle members.
Mere pointing out of the trouble points which need further improvement to the cirele
members should be avoided. Instead, it is important to try to discover the excellent

points in the circle members to make the most of their characteristics.

Figure 4-19 Diagnosis Flow
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