International Journal of Science and Research (1JSR)
ISSN: 2319-7064
SJIF (2019): 7.583

Continual Improvement Using Jishu Hozen Pillar of
Total Productive Maintenance in Manufacturing
Organization

Akash Kumar

!Bahra Institute Of Management and Technology, V.P.O. Chidana, Gohana -131301, India
promisedaakash[at]gmail.com

Abstract: For any industrial firm, the most important thing is Safety, Quality & Productivity. Everyday tasks are aimed at sustaining
and increasing it. After all, it determines the profit of the firm. It is also crucial for the economic progress of the country. High
productivity refers to doing the job in the shortest possible time with minimum inputs and wastage but without sacrificing safety &
quality. This is where Japanese improvement tool “Total Productive Maintenance” comes into the picture. This thesis aims to
implement JH pillar of TPM in manufacturing company which will help in determining the improved methods to perform the required

activities.
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1. Introduction
1.1 TPM

Total Productive Maintenance (TPM) is a process or
technique. This technique was first introduced by Japanese
in 1952. This is an extension to TQM. TPM is a well-defined
and organized program which eliminate the losses caused by
break-down of machines and equipment’s by identifying and
attacking all causes of equipment break downs and system
down time. TPM is a cost-effective technique through this
technique it is possible to maintain the plant,
machinery/equipment and tools in productive state in least
cost. Well maintained machines leads to productivity. There
is relation between cost of maintenance and cost of quality.
We can’t think quality outputs without quality inputs and one
of the important input is TPM.

1.2 Definition TPM

TPM is a Japanese tool/methodology which is used to get
excellence aiming Zero accident, zero defect, zero
breakdown and Employee motivation through TPM culture
at all levels of organization and Bringing customer
satisfaction through customer rating and competitive prices.
TPM is a system of maintaining and improving the integrity
of production, safety and quality systems through the
machines, equipment, processes, and employees that
add business value to an organization.

1.3 Why to do TPM?

Zero Accident, Zero Defect, Zero Breakdown

1.4 Pillars of TPM

TPM
J J
BEELEELL:
o
1 1f 1F 1F 15 1
58

2. JH Pillar/ Jishu
Maintenance

Hozen/ Autonomous

2.1 Introduction to JH Pillar

Workplace Ownership: “I operate the machine; 1T will
maintain it also.” Jishu Hozen, which means autonomous or
self-maintenance, promotes development of production
operators to be able to take care of small maintenance tasks,
such as cleaning, inspecting, and lubricating their equipment,
thus freeing the maintenance associates to spend time on
more value-added activities and technical repairs. The
operators are responsible for upkeep of their equipment to
prevent it from deteriorating.

2.2 CLIT Inspection in JH Pillar

Through autonomous maintenance initiatives, production
operators are expected to perform the TPM Activities of
Cleaning, Lubrication, Inspection & Tightening on a Daily
basis.

2.3 Seven steps of JH Pillar

Step Name Activity
1 |Clean and inspect[Eliminate all dirt and grime on the machine,
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lubricate, tighten bolts, and find and correct
problems.

Eliminate Correct sources of dirt and grime; prevent
problem sources | spattering and improve accessibility for
and inaccessible |cleaning and lubrication. Shorten the time it

areas takes to clean and lubricate.

Write standards that will ensure that
cleaning, lubricating, and tightening can be
done efficiently. (Make a schedule for
periodic tasks.)

Conduct skills training with inspection
Conduct general |manuals and use general inspections to find

Draw up cleaning
3 | and lubricating
standards

4 inspections and correct slight abnormalities in the
equipment.
Conduct Prepare standard check sheets for
5 autonomous autonomous inspections. Carry out the
inspections inspections.
Standardize
6 through visual | Standardize and visually manage all work
workplace processes.
management
Develop company policies and objectives;
Implement - L
make improvement activities part of
autonomous

7 - everyday practice; keep reliable MTBF
equipment - .
(mean time between failures) data, analyse
management - L .
it, and use it to improve equipment.

3. Problem Formulation & Methodology
3.1 Problem Statement

For any industrial firm, the most important thing is Safety,
Quality & Productivity. Everyday tasks are aimed at
sustaining and increasing it.

3.2 Motivation / Need for Research

In this research work, I will implement Jishu Hozen pillar
which is called Autonomous Maintenance also. In
production there is misconception among production
operators “I run the machine, Maintenance maintain my
machine” They think that their responsibility is to run
machine & do production only. They are not responsible for
maintaining the machine. Machine will be maintained by
Maintenance department of company. Due to this
misconception, they regularly neglect many abnormalities in
daily routine. These abnormalities if neglected for long time
can lead to accident, defected part production, machine
breakdown. Using JH pillar this misconception is changed
into “I run the machine, I am responsible to maintain the
machine”. Operator starts capturing all abnormalities which
can lead to any accident, defect & breakdown. These
abnormalities are timely removed.

3.3 Methodology

Use JH step 0 methodology.
Use JH step 1 methodology.
Use JH step 2 methodology.
Use JH step 3 methodology.
Use JH step 4 methodology

3.4 Tools

There is a requirement of several equipment and machines
for this research work. Some of they are stated below
Moulding section machines

Power press section machines

CNC section machines

Fibro moulding section machines

Die casting section machines

Assembly section machines

4. Experimentation & Analysis

4.1 Outline

4.1.1 Background

Dirty Machine | Lac!( o Ow%
in operator

Background

[

Chip dirtying the Coolant spillage on
machine and floor floor

Fig. 4.1 Background

4.1.2 Aim
The aim of JH pillar is to change the mind set of operator
from “I operate you maintain” to “I operate I maintain”.

4.1.3 Objective
To achieve Zero Accident, Zero Defect, Zero Breakdown
and Zero Waste due to weak JH.

4.1.4 Benchmark & Targets

BM Target Target Target Target
SN- o kel uom FY16-17 | FY17-18 | FY18-19 | FY19-20 | FY20-21
Accidents due
1. | Safet N 1 o] o] o o]
arety to weak JH o
2. Cu;_mmer Defects due to % 11 <0.55 <0.30 <017 <011
Rating weak JH
Breakdown hrs
3. H 130 S0 65 39 o]
due to weak JH =
4. | Manufacturing CLITtir.ne Min 20 15 10 g 5
Cost reduction
5. Minor Stoppage Nos 3047 2400 1800 1200 600

Table 4.1 Benchmark & Targets
4.2 Key Points of Activity

4.2.1 Master Plan

Table 4.2: Master Plan
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4.2.2 Pillar Structure

For implementing the JH practice across the plant, we
formed a team who gives training and monitor the JH
activities.

4.3 Audit Methodology

| Too steep, imegutar, sipr

» [P - & g o
O level gauges Daty, Damage” G3© Doplar  _8C° . itkan comes, ol sle o smargecy
\R\\\& mis+” \3("3 - stop Gevices.
Tighteaing T 3% sackness, Y. Bl s 9 =5
" ushed, Corroded, Unsuitable wa: ‘soivents, toxic gases, g

al
Immmmm

Fig. 4.5 Knowledge about Abnormalities

4.4.1.3 Training: Red Tags & White Tags

TPM

siumorosen~ stwp o [3 [ 3 [ 3 [+
White €5 U~ [T

&No: EPfmdgTagho W

Adhesie _ mashl-<

0 T8 T AL 3 S R e O

Figure 4.3: Audit Methodology

4.4 Activity Status of Each Step

4.4.1 JH Step 0 Activity

‘ 0.4 15, 25 Activity

‘ 0.3 Training — Safety , Red & White Tags

ﬁ' STEP O 7

4.4.1.1 Training: Knowledge about machine

‘ 0.2 Knowledge about Abnormalities

| 0.1 Training- Knowledge about Machine

Figure 4.3: Step 0 Activity

ETEA T2 mm%ﬁﬂﬁérg&ﬁ%ﬁ
Reers GIRATESR B GgEAAT Y 24 6 kit
el B Db §
wezale. dretz-

Fig. 4.6 White Tag

Dﬁ%muﬂmmaﬁmé :
S5 & (97T, S HeE, od o
%mﬁﬁnmﬁmstaﬂMm

Fig. 4.7 Red Tag

4.4.1.4 JH Step 0: 1S Implementation
1S Sorting
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—

Unwanted Material - Removal Unwanted Material- Removal

Fig. 4.8 — 1S Sorting
4.4.1.5 JH Step 0: 2S Implementation
2S Arrangement

2S — Arrangement
Define location for everything and everything on its place was done during 2S implementation.

Maintenance belts rack Used PPE’s container

2S done tocation A Gauges location fixed

Fig. 4.9 - 2S Arrangement

4.4.1.6 JH step 0: 1S, 2S Audit sheet

28 Systematic Arvang

{05 | 389c [some | 785 | e |

Fig. 4.10 — 1S.2S Audit check sheet

4.4.1.8 JH step 0: 1S, 2S Results

100 a7 88
83 84 84 82 85 86 35

y 9 55

S50

® 31

o T T T T T T T T T d

BMFY FY17-18 FY18-18 Apr-15 May-19 Jun-19  Jul-19  Aug-15 Sep-15 Oct-15 MNow-19 Dec-19
16-17

Step 0 15 completed. After completion of Step 0. Step 1 started.

4.4.2 JH step 1 Activity
Methodology
(srera~]

| 1.4 Three Layer audits

‘ﬁ: | ESIPF’] )

‘ 1.2 Preparation of Fugai matrix & Tag stratification

| 1.3 Identification of SOC & HTA

| 1.1 Cleaning with inspection & tagging of abnormalities

| Step 0 : Complete

4421 Cleaning with inspection & Tagging of
abnormalities

Gland missing from motor Loose wires on machine
- Breakdown - Breakdown

Oil leakage from solenoid Oil leakage from pressure
valve- Source of contamination gauge- SOC

Hydraulic oil leakage — SOC

Fig. 4.11 — Tagging

IDENTIFIED TAG STATUS- MOULDING MACHINE

BM 16- FY 17- FY 18- Apr-13 May-19 Jun-15 Jul-19 Aug-19 Sep-19 Oct-19 Mov-19 Dec-19
17 18 19

mmm Red Tag W hite Tag

List Of Abnormalities ‘Fugai’- Moulding Machine

We prepared the list of abnormalities and we identified total 24 tags as under.

[Equipment Name: MP-01 Flvulm: Moulding ‘
) T T T T T T —
4.4.1.7 JH Step 0: 1S, 2S Overall plant benefits SO e Hames P01 froshamesHoulig |
ketection T T =t r T T —1
REVENUE GENERATED Dateof betector
i isita Fugai
SN. Item Removed uom Actual Money Generated INR [Lacs) s Dt i (ot n;[::ma sntsoitha [V o
1 |plastic Bin kG 3730 0.75 o bsoz1s P Ketection 5% i [Casificad] oocator by
- akash Bsitis2)
2 |prum/cantainer Nas 261 0.78 -
2050018 Raf Prae 706,01 g . ISHEKI0.02.1
3 |carton Box & Wooden Waste kG 20275 101 18 alfaiad, | 1o bnapena] TSOLIE vesh Eﬁm e et undiobepmidedfed i
4 |Molding Machine Nas 3 175 -
Total Money Generated in INR (Lacs) 4.29 3050018 [onelal [y be oo 1o ks (18060218 o pastiiressiog e Loose ssfe "f:'“'”““’“” e fhBHiSHER]L0.02.1
AREA SAVED flone
SN. Item Removed Area(m?) Spare Area Allocation 4050016 [Savesh |} s bt [19f060218 enell &Wﬂ o - Bobetighten  Red BHISHEKH0.02.1
1| conveyor oven 235 Space allotted for keeping robot cell sheczts bwos o leakege —
13peoz1s pai  |soas Bt s [obetiohten e peHisHEle021q
2 | chip Conveyor 150 Space allotted for new CNC machine auge
6060218 arvesh racic . }
3 | Assembiy Table 32 Space in spare 1poan1s faves [1PA01IS ool potnig Pateamebuc Battobeprmiéed oy aisrentn 0219
i
4 | Molding Machine E Space allotted for WIP material 7060218 aj rak i - .
o118 pany  [[[S02IE [avesh pre nct e rsste W aahiall SHISHEKILD 021
5 Adhesive coating Station 11 Space allotted for adhesive 5PM 13002 ! bvailable provi
§ 060118 fSonu
& | Sheetdrytable 8 Space allotted for rolling machine L T A - e to desn I P
7 | Drill cum reamer machine 4 Space allotted for oven
il beakge ource of .
rotal area saved s wbacass fecenl (R Dikage  PRSC o Wednglabedore s haiiseKinozy

Table 4 4 — 1525 Overall Plant Benefits

Figure 4.12: List of Abnormalities
4.4.2.2 Fugai matrix & Tag stratification — Moulding
machine
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FUGAI MATRIX

bnormality y Abnormality
H . 5| § leads to
= sl BB g s
o 5| 3| <| 5| Bl £
SN 2 M - E §| E| Z| £| 3 g = é 5
= z ! E £ z| 5
=| B = 5 <! 8 g ®| 8| E| 2 -]
Locatio £ EHE 2 8|5 2| 5| 2| 5| ¢| 2| £| 5| B g 5| §
B & 5 zls S| al 22| E|5|5[8 2 | &
Machine
1 | control 2fofofa|1|o|2|ofloflo|ofo|o|ofo]|o s lofo
Panel
g [fwarlie ol ol g i falo]o|ale o|lofo|o]o]o 122
cylinder
g | lock ilof2]1|ofo|o|o|loflo|ofo|o|ofo]|o 1010
assembly
4 | Machine slofof2|ofo|2|ofloflo|ofo|o|ofo]|o oloo
front side
g [Machined 1ol o 2folo|1|o|o]|o]afle|lo|o]a]a oloo
side
g | Machine 2l1]2|1]o]|z2]|1]|o0]lo|lo|le|lo|lo|o]o]|a ololo
Back side
7 |MechineB 1)yl i |a|oflolo|olo|alo|olo|a]a olofo
Side
g | Machine o|lo|1|o|o|lo|ofloflo|afo|lo|oflo]|eo 1]o]|o
Bottom side
9 | Top side 1ls|of2|ofo|lo|ofloflo|ofo|lo|oflo]|o 1]o]|o
19 | Working ilofo|1|ofo|o|o|loflo|ofo|o|ofo]|o oloo
Table
Table 4.5 Fugai Matrix
= 60 P
3
Z 40
- 28
5 22 15 16
s 20 12 10
=
Loose Dirt Wornout  Leakage Missing Hanging Unsafe
Fugai Category

4.4.2.3 List of SOC & HTA — Moulding machine
SOURCE OF CONTAMINATION FUGAI

4.4.3.1 Countermeasure of Source of Contamination
(SOC)

Countermeasures has been taken against all source of contamination and one example is shown

below.

Before

Ol seal damage Ol seal changed

Before Improvement: After Improvement:

Oil leakage from hydraulic cylinder Ol leakage eliminated

Fig. 4.13 Countermeasure of SOC

4.4.3.2 Countermeasure to Hard to Access (HTA)

After 5 I

Before

Total
HTA
Kaizen:
136 nos.

Pressure gauge Is Infront of the machine

Pressure gauge was behind the machine

Before Improvement : After Improvement :

Difficult to see pressure value Easy to see pressure value

4.4.3.3 CLIT time reduction activity — Moulding m/c 1
CLIT time of Moulding machine 1 reduced as described
below in activity chart.

20 18 B 18 18 B 18 18 B 18 18 18
g = v vme | |
3 s " = e Time (tintes  Sacons depending anth total CLIT Time)
% 10 = s omssluwss [ wess [ 1[5« [+] o 7 [ [10]ux] 2] [ ] 12 [a6] | 3] 1 |20 2] 2 |22 e | 2 6 | 7] 25 0]t [ 2] 2 | 2=
2 0 o 0 o 0 0 0 0 0 0 T = 2w | 2w | 000 | 12
0 . . . . . . . . . . . = —
BM 16- FY17-18 FY18-19 Apr-19 May-19 Jun-19 Jul1S Aug-lS SepdS Oct-19 Now1S Dec-19 I il I el R
17 . 50C-Tag  —@—Tag identified cumulative et i I S T I|
“ [ 507 | 512 | 107 112
HARD TO ACCESS FUGAI IEENEERIN
[ Jon [ |7 [ | as2 | 2
B 10 10 w10 w0 10 w W w1 i) T [ m e em
=1} = T [om [om | am | am |
G g ® [ a1 B3] 301 | am I 11
ER o 0 0 o o 0 o 0o o o e Fe e =
BM 16 FY17-18 FY18-13 Apr1%8 May-18 lun-i19 Ju-19 Aug-19 Sepl9 Oct-18 Mow-19 Dec-l® [o] ™ i [ o] sm | sm |
—HTATag  —@—Tagidentified cumulative [P I == g Py g | ]
J e e o N \ —
o] o [mnlon = W {L_m B
M= s — " ) =
o] ™ i [t [t [ o [ o 5 A ]
4.4.2.4 Three layer of audit step 1 — Moulding machine kil X X ,7 . ]
. . . wl - ot |31 | st |
After completing Step 1 activity, Machine passed 3 level of 1= ssw[un == Tl I

Step 1 audits.

FIGAL 3 LEVEL PLAXT W | 5CTION MANAGER AUSKT 916575
Self Audit Manager Audit

.

Plant Head Audit  esmovs S fo i Cemeg (Cons

e

Self-Audit Marks | Section Manager Audit Marks | Plant Head Audit Marks |
91 | 87 | 82
After completion of Step 1, Step 2 started.

4.4.3 JH Step 2 Activity
METHODOLOGY

; STEP 3 :

| 2.4 Three Layer audits

‘ 2.3 Re-verification of countermeasure

‘ 2.2 Countermeasure of HTA

| 2.1 Countermeasure of SOC

‘ Step 1: complete

‘ Step 0 : Complete

4.4.3.4 Three layers of audit Step 2 — Moulding

™ plant Head Audit
s I toad Aud 5

Selt Audit
P
Gen

Self-Audit Marks | Section Manager Audit Marks I Plant Head Audit Marks |
94 | 36 | 81

After completion of step 2, Step 3 has been started.

4.4.4 JH Step 3 Activity
METHODOLOGY

STEP 4

‘ 3.4 Three layer audit

‘ 3.3 PM points & Q points addition to JH check sheet

- [T 5TEP3 )
£ ‘ 3.2 Visual Aids display on machines

mgﬁl

| 3.1 Preparation & Implementation of tentative standard check sheet

‘ Step:2 Complete

‘ Step 1: Complete

‘ Step O : Complete
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After completing step 3 activity, Machine passed 3 level of step 3 audits.

4.4.4.1 Preparation & Implementation of Machine Sell it ——
tentative standard — Moulding st | e &
Based on our learnings from stepl and step 2 and abnormalities found, we have prepared -
machine tentative standard for operators to carry out daily C,I..I.T. Below one sample is shown
e A s
ety - = seares |amr deh wfte ':,’*5;’,3 m °
et Py
RS ‘ wm | wrar | TEET e Qé °
e | e | grans | TEATT | mmwre Q °
=
ol wown | [ TR [reesw ] -
B IN | v e [t | e [ | o
s Pt [ | e |roieed RS | dwer | 785 | o

Fig. 4.15 Tentative Standar:i B
4.4.4.2 Visual aids displayed on machine

VISUAL FREQUENCY [

Self-Audit Marks ] Section Manager Audit Marks | Plant Head Audit Marks |
Following visual ies added in JH machine check sheets across the plant. ‘ 592 | 86 [ 82

After completion of Step 3, Step 4 started.

ey TRabeen B N 5. Results & Conclusion

5.1 KPI Results

Air Pressure Range Lubrication Level Curing Plate & stopper change
——— y BM Target | Actual Target | Actual Target Actual Target
VISUAL STANDARDS sn KP1 uom [ Y [ 21 [ Y Y 21
5 ” s - > % D i s 16-17 1718 17-18 18-19 18-19 19-20 19-20 2021
Following is a sample of visual displayed on machines to simplify & minimize CLIT activity
ima. Accidents
1 due to weak MNos 1 o o 0 4] o 0 0
JH
= %> =< Defects due
2. % 11 <055 037 <030 0.20 <017 015 <011
to weak JH
Cicaning Lubricats 8 tiahtening Breakdown
3. hrs due to Hrs 130 90 95 B85 53 39 31 o0
= : 5 e weak JH
:9; = i".? 4 | CHTHmE Min 34 25 22 15 14 8 8 5
= reduction
L Emorponcy | raver devin Smet 5. 2:‘"‘" Nos | 3047 | 2400 2210 1800 1720 1200 800 500
R oppage
VISUAL STANDARDS DISPLAYED ON MACHINE
‘We have added visual controls on the machines for making them self-speaking machine as shown below. Table 5.1 KPI Results

5.2 KAI Results

- BM Fr17.18 Y1819 FY19.20 Target
%o T ) SN Kl KAl uom | FY [
o & - ¥ 1617 | Target | Actual | Target | Actual | Target | Actual | 2021
Adhesive flow direction Operating Panel Display ‘Wheel rotation
1 | Accident Unsafe Candition | Nos 352 0 264 0 124 0 a9 0
Fig. 4.17 Visuvals
4.4.4.3 Checkpoints added in JH checksheet 2| e | o by | Mo 1 | 75 | s | 1 | 12 | 20 | me | 290
‘We added visual controls on machine. Based on past breakdowns, past defect analysis & actions, po——
“PM” and Q" pomnts were added in JH check sheet. 3 remoual of Ratio 100 100 | 100 100 100 100 100 100
abnarmalities
M/C tentative
0 19 otatieusle: standard check |
598 nos. Total aM 4 | Breskdown | sheet lyewr | 180 | S0 | 30 | sso sz | 70 | 751 | 1000
Total PM Paints: Points: 135 nos. preparation/ v
£ 15 392 nos. i
£ 10 8 5 :\“"’f“"e POt | Nos 44 100 10 | 200 18 | 270 | 259 | 400
- 5 jesson
25 - - Table 5.2 KAT Results
i
Visuals PM Check Points Q Check Points - . . -
5.3 Intangible Benefits (Qualitative)
1) Presentation skill improved
2) Analysis knowledge improved
4.4.4.4 Three layers of audit Step 3 — Moulding machine Jishu Hozen / JH/ | 3) Brain storming skill improved
Autonomous 4) Communication skill improved
Maintenance

3) 58 improved
6) Self-confidence improved

7) Morale improved & innovative consciousness
Table 5.3 Intangible Benefits

5.3 Future Scope

SN OBJECTIVE ACTIVITY

Step 1, 2, 3 sustenance in all the departments and

1 [Sustenance & Monitoring T
monitoring all the results.

2 |.IH Step 4-7 Training and implementation of JH steps
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