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Abstract

The main object this thematic is to study the application of total productive
maintenance for improvement productivity and equipment efficiency of manufacture plant.
especially technics , result problem and solve problem of manufacture plant. For decision of
another that need apply total productive maintenance for improvement productivity and
eqiupment efficiency

From result of study manufacture using application of total productive maintenance
by technic of 12 Step of activity TPM and 8 Pillars. Result of TPM to make better every index
value. By productivity per man , equipment efficiency , cost of material , morale and safety is
good increase rate but product quality , breakdown machine rate is not good increase rate

TPM need to investmentand time , it is suit for main machine factory. to proceed

succesful from everbody joint together . Barrier of TPM is not understand and system not clear.
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2.7 dszanEmninsoadnslaasiu (OVERALL EQUIPMENT EFFICIENCY)
O.E.E.
A: ] o <A o a o o o & o a ~ ° 3 -
diedimsvnenssula anawdddghiqede nisdanafenssuiiviniu ludsnssy
TPM Imisdanairuiu Iagdiananidunsessnsdidaunsessnsiysednsnmus vy s
¥
Tiwandalduamils nandaiulinunmuie’lsi Son71 Overall Equipment Efficienc
p y
@szaniaminiestns lassan) uSeiidadedn 0.EE. Wuditaduniessnsamsels
H [ [. %4 1] A 1 T L L3 H \
UszToniAiduiivSedundmieli enfimondn PBudaddl 8 nugodondniifinade
[} 13 14 [3
Uszdninminiesdng mindesnaiin O.EE. Adesaamsgaudendniia 8 definaraun
9
nInMmsulaenaIsNITeVTH TPMYeY JIPM WUMMSAIIU O.E.E. Naunisaeil
(@un15H 2.1)

OEE = Availability Rate x Performance Rate x Quality Product Rate @.1)

¥
WYOBFUBUADLAING

2.7.1 Availability Rate (051913 3031v83A504309)

Availability Rate = Loading Time - Down Time 2.2)

Loading Time,

Ty Loading Time (R@MM3UNI5241) Aip BaMThamsnatndasnaTian
ww gy nandil$ihngesnuundesing nowinmudn nowszunewdh

Down Time A [3017A5038n5TAY0q (Failure Time) N3dlivudazFansos
(Adjustment & Setup Time) LLAZ AT Lﬂ?iautluﬁﬂ (Cutting Blade Change Time)

Tnafhaustann 480 widi Uszynmowd 20 i Feagemniesinsva
Fo940 urit uazdewldoulusia 20 widt ity

Loading Time = 480-20 =460 W

Down Time 40+20 =60 UM

I

Availability Rate

1l

460-60 = 0.87 W
460



2.7.2 Performance Rate (mmmmsmmm?mﬁ'ns)
szneuday aﬂﬂmummmmiawni (Speed Operating Rate)ilagdas10IUnT
mumiawnsqm (Net Operating Rate ) Ingdasiaauaiusveunios Ao Asafinan

ANy xi'fluaﬁsmawummunaummmmmgm ﬂﬂﬁQUﬂﬁUﬂ’J'lm‘i’J'ﬂuTl‘ﬂ?ﬂ

Speed Operating Rate = Standard Cycle Time (mﬁ/&?u) 2.3)

Actual Cycle Time (mﬁ/*?m)

ﬂﬁi’lﬁ’)ﬁﬂ'lﬂﬂulﬂiﬂﬂﬁ‘ﬂﬁ (Net Operating Rate ) Lﬂui’)ﬁi'lﬁ’?umﬂﬂ’ﬂlﬂiﬂﬁ‘ﬂﬂi

mnmuﬂu'lﬁ'é'otJﬂ’Jmm‘nﬁnnﬁnmﬂus"ﬂvnmmuma'1n salududime'lge MInYA

il q
Net Operating Rate = Product Unit x Actual Cycle 2.4)
Loading Time - Down Time
o &
AdUU
Performance Rate = Speed Operating Rate x Net Operating Rate 2.5)

r
Performance Rate ﬂuﬂluﬂﬂﬂﬂﬂﬂ"llJfTillL’cTEl%'lﬂﬂ‘]iﬁElﬂmﬂ Y009 tazawsa &
#04N13IRY  Performance Rate ﬁmaﬂmsﬁmmman q os q uazaruda il

ﬁ’JElEJN 195 ﬁuﬁﬁmmmwaw"lﬁ' 0.8 um/‘vu uananasgu¥naseenaald

0.5 ummw uaz'lunvuwaﬁ"lﬁ' 400 ‘D"N muu

Speed Operating Rate = 05 WU = 0.625
0.8 WW/Fu
Net Operating Rate = 400x 0.8 = 0.8

400

2.7.3 Quality Product Rate (é’mmaﬂﬁuﬁﬁqmmm
fie emm';usvmwauﬁ'mvmﬁ‘lﬂ'nwmnﬂﬁ’aﬂﬂuﬂmﬁeaﬂmnmuavﬁum‘nm
mnanm‘lnuﬁeﬁuﬁmwam‘lﬁ'm'nm ﬁsaammaumaaauﬁmuﬂmmwmauﬂmwam'lé’

‘VNﬂllﬂ



Quality Product Rate = Product Unit - Defect Unit 2.6)

Product Unit

o

C m oy oaupd 2, A
Wy Fudwaaldvanua 400 Fu uasluveuds 8 Fudsl

Quality Product Rate = 400-8 = 0.98
400
OEE. veuniasinandesiine
% O.E.E. = 0.87 x 0.5 x 0.98 x 100

% O.EE. = 42.6 %
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Working Time

1Y)

Shutdown Loss

Loading Time

(" MTuNTY)

Equipment failure Loss

(qapdsnniniesinsdades)

Operating Time

(L uAUATeENT)

Set up & Adjustment Loss

@aydsnnlfunduwavidanseq)

Net Operating Time
(OUAUATBITNIANTE)

Cutting Blade & Jig Change Loss .

|(qaudteninnldougalnsaliiing)

Valued Operating Time

Start up Loss

(@udsnnisuduaunie)

Minor stoppage Loss

<
([audsninmsngadniios)

Speed Loss

(qq,uﬁﬂﬂ'maﬂmmz%’a)

Defect & Rework loss

' (qadeeInusudy)
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1 4 14
2. Milling : variteeyliifomjfiuaiunay
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FACTORY LAYOUT

1. Multipurpose plant

2. Oil refinery plant

3. EF&D plant (no longer exist)
4. Tea packing plant

5. Ice cream plant

6. Soap plant

7. Toothpaste plant

8. NSD plant

9. NTR plant

. 10. Sulphonation plant

11. HPC liquid plant

12. Engineering dept.

13. WW treatment plant - Chemical
14. WW treatment plant - Bio.
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SYSTEMS

Preparatory
Activities

ACTIVITIES
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i | 98 99 " 2000

Stage

96
Introduction

Steady Application

|
Implemen(ahon T Full Development ]l
Stage

Stage e Iage

2l L
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19

of TPM (June'95)

TPM Brefing for PcodlEng Mgrs

TPM P (Soft
Benchmarking (Still Photo, video Documentation)
Identification of Modet Machines in the Plant
Formation of TPM Teams for Model Machines
Sof Jishu Hozen Activities (Steps 1-3)

JIPM Training for TPM Center Team
Set-up LBT TPM Organisation
Set-up Policy, Goals, Slogan, Logo
Formulate LBT TPM Master Plan

Introductory TPM Seminar to MgUSpvrs/Optrs

i Promotional

Activities

TPM HYPE Activities (TPM Information Drive)
Small Successes Activities (Low costHigh Impact )
Qtrly Plant Gen. Inspection - SR Mgt Board, CEO
Set-up of Rewards and Recognition System

4 A
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TPM Roll-Out

LBT-Companywide TPM Roll-Out (Sept 9,1996)

JPM-TPM Award Application

SONDJFMAM

SONDJFMAMI JA

SONdJFMA“JJAS'OND[JFMAMJJASOND'JFMAMIJASOND'
!

Autonomous

Maintenance
(Jishu Hozen)

7 Steps to Autonomous Maintenance

P
Benchmarking of Model Lines

|
SONdJFMAMJJASONdJFMAMJJASONdJFMAMJJASONQJFMAMJJASOND‘

Initial Clean-up
Countermeasures
Standards

[step1] ster2 | srepal sTEPIl STEPS | STEP6 | STEP 7

T

General Inspections
Autonomous Inspections
Standardisation

All-out Autonomous Maintenance

-\ EGEND T -MILESTONE FOR START OF A

PHASE 2

SONOJF MAM

SONDJ F MAMJ J‘ASONUAJFMAMJJASONqJFMAHJJASONquUAMJJASOﬂ

i 1 Zero Lossés Campaign
Elimination Create OEE Improvement Plan (x1.25 - 7 Major Losses) ) ¥ A | | | | | | )
of Losses Setection of MR Thames (fauk fiing), Pl s PN 1%/ T f ddled | s {
(Kobetsu Kaizen) Kaizen Activities (elimination of faults) \ :
Roll-out-to all lines E — $
Ay SOND F MA souq:r.luuuu\:ouqlanu:AsoanFuAnuAsouquuAuu'Asonoi
Promenwm Operator Based PM Activities y
jties, PDM, CBM, TBM) '(Activity Started August 1996)
Rlanned Create PM Procedures/] asks for Operators @ | ¥
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| 2 . Spare parts control system Maintenance Mgt System < Ly (Ful Appiication) i
i (Zero Failure) Lubrication control system ll MAIN o N (Full Application) _ {
P i
of 10 Other : A E ‘,
«@ ]
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Training Needs Assessment [* e
Individual ability development =1 s i
= Maintenance skill training 2 £ |
Education and | Workshops s 1:ulE, ... &Y ; i
T Jishu Hozen Workshops (OEE, Kaizen, Cleaning, OPL, etc.) - A -1 {Jishw Hozen Workshop Started August 1996) |
Training Kaizen Problem Solving Techniques Workshop 3 & :
Zero Defect Workshops (matrix, fuguais, checklists, etc) 5
TPM-5S Training (office personnel) q
FME, PM Analysis Training s =
Training on General Inspection Methods to Teams & Lewl WA P, -4
Safety (LBT Safety D = =
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o - =
~ [SONDJFMAM 1

Initial Production
and Flow Control

Launching the
Equipment with
minimum run up

time.

Product
Establishing the initial production and flow control system
Trial
Development
A

and of i
Equipment
Establishing the initial production and flow control system
and standardisation
Trial
Developmen(

and of MP

Zero Defect

|
1
!

Zero Defect Campaign
Benchmarking (Plant defects)
Matnx

[sONDlLF MAM

SONDJF MAMJ JiionohFMAMJJAsoudJrMAuuAsougJruam_{_q‘song.

. (Jishu Hozen)

b-—3
Safety

Activities

R

Standardisation
Promote

of work

of related
Kazen of production management systems

i
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1 . 3 1
i (Hmsh|tsu l Countermeasured against “fuguai chars™
FME, PM analysis
" HOZen) | PM Analysis Countermeasures
4 Kaizen Standardisation
Roll-out of Zero Defects activities to other lines E
i SONOJF MAM souuyrm\u“AsoiopruAMJ'JAsonqnw\uu;\soum:uAMuAs ND,
| [steet | swp2 | stwee3 | STEP 4 STEPS :i
Office TPM.SS for all offices, laboratory, and warehouses R CNERE S i
% Formation of Kazen Teams
Operation | iniat clean-up
) | Fault finding work (Kaizen Teams)
| Improve ment | Problem Kaizen measures
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