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ABSTRACT

The manufacturing industry has gone through
significant changes in the last decade. Competition
has increased dramatically. Customers focus on
product quality, product delivery time, safety and cost
of product. Because of these, company should
introduce a system to improve and increase
quality, productivity and safety continuously. The
aim of this paper is to study the Human Aspects in
Implementation of Total Productive Maintenance. In
this paper, we have taken the case study to

demonstrate the Total Productive Maintenance
implementation methodology and to highlight the
benefits  achieved during Total  Productive

Maintenance in an engineering industry XYZ Pvt.
Ltd. (name changed) situated in Indore, Madhya
Pradesh. TPM proved that its implementation
helped the company significantly to achieve higher
Productivity, Quality, Cost, Delivery, Safety,
Morale, customer satisfaction and profits or the
improvements in key performance indicators
(PQCDSM). Based on the analysis for achieving
operational excellence 5S, LeadTime Reduction /
Throughput  time  Reduction, Kaizen  and
preventive maintenance are important. Whereas
Poka-Yoke and visual control are necessary
activities for implementation of Total Productive
Maintenance.
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Introduction

TPM is an innovative Japanese concept. Total
Productive Maintenance (TPM) is most important
concept for industrial application. The TPM literature
offers a number of definitions for Total Productive
Maintenance viz. TPM is the general movement on
the part of businesses to try to do more With Iess.
(Lawrence 1999 p. 63). TPM is an integrated life-
cycle approach to factory maintenance and Support.
(Blanchard 1997 p. 72) TPM 1is a program that
“addresses equipment maintenance through a
Comprehensive  productive-maintenance  delivery
system covering the Entire life of the equipment and
involving all employees from production and
maintenance personnel to top management. (Mc-
Kone, Schroeder etal. 1999 p. 123) TPM is a way of
working  together to  improve  equipment
effectiveness.(Society of Manufacturing Engineers
1995 p. vii)TPM is a methodology and philosophy of
strategic equipment .Management focused on the goal
of building product quality by Maximizing equipment
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effectiveness. It embraces the concept of Continuous
improvement and total participation by all employees
and by all departments. (Society of Manufacturing
Engineers 1995 p. ix)TPM is a production-driven
improvement methodology that is designed to
optimize equipment reliability and ensure efficient

management of plant Assets.” (Robinson and Ginder
1995 p. 5).

Tpm consists of different methodologies &
pillars.Tpm consists of 5s foundation & 8 pillars
namely.

World Class Results

Planned Maintenance
Quality Integration

Focused Improvement

Early Equipment Management

Training and Education
Safety, Health, Environment
TPM in Administration

58 Foundation

In this paper we will consider implementing the 5S to
show the human aspects in implementation of TPM.

Implementation Steps
Deleting non-value added activities through 5S

5S practice is a well-recognized key to quality and
productivity and for improving the work environment,
so it becomes the starting point of TPM programmed.
An activity whose removal will not affect a process as
it usually generates a zero or negative return of
investment on resources is called non-value added
activity. The 5S system is a lean system used for
organizing and managing manufacturing operations
so that they require less human effort, space,
capital, and time to make products with fewer
defects. When 5Ss are properly functioning, they
create a visual factory that allows for quick
determination of workplace status (Chapman,
2005). “Implementation of 5Ss leads to benefits
such as less searching, decreased walking and
motion, reduced downtime, fewer safety hazards and
accidents, improved flow, fewer mistakes, and
better utilization of space” (Chapman, 2005, p.

30). All these benefits result in greater productivity,
better quality, less cost, workplace safety, and high
morale. 5Ss lays the foundation for the
company’s overall lean production system, and
lack of a robust 5S system will make other lean
tools ineffective (Chapman, 2005). Implementing 5Ss
alone may not bring the desired results, unless itis
followed by educating the target work group on
the corporate objective and soliciting its support
and participation. The failure of most 5S
programs can beattributed to lack of participation
by management in the follow up process (Lewis,
2002). It is essential to have commitment from both
top management and others in the organization and
to have a 5S champion to lead the
implementation process (Ho, 1995). The
implementation plan is a five step process: first,
top management commitment is required; second,
a promotional campaign must be run in the
organization; third, records should be maintained;
fourth, 5S training should be carried out; and
finally evaluation must be completed.
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Figure: 55 Representation

Methodology
Sort

The first step in 58S is sorting. During sorting the team
should go through all items in the work area including
any tools, supplies, bulk storage parts, etc. The 5S
team leader should review and evaluate every item
with the group. This will help to identify which items
are essential for getting the job done effectively and
efficiently. If the item is essential for everyday
operations it should be tagged and cataloged. If the
item is not essential, determine how often it is used in
the performance of work in that area. If it is a bulk
item, decide the proper amount to be kept in the area
and move the remaining quantity to storage. Excess
inventory is one form of waste and should be
eliminated during the 5S activities.

Straighten

Designate a place for all items that remain in the work
area. Put all items in their designated location. An
often referenced quote is “A place for everything and

everything in its place”. During the straighten step,
look for ways to reduce or eliminate waste. One form
of waste in a process is unnecessary operator motion
or movement. Therefore, frequently used tools and
supplies should be stored in the immediate work area
close to the operator. One effective method commonly
used to avoid wasted time searching for the correct
tool is constructing shadow boards for all essential
tools. Items that are not used as often should be stored
based on their frequency of use. All parts bins should
be properly labeled. The label should include part
number, part description, storage location and the
recommended min / max quantities. A properly
straightened work area allows the operator to quickly
review and verify that they have everything they need
to successfully perform their task at hand.

Shine

The next step is to clean everything in the area and
remove any trash. To be effective we must keep the
area and any related equipment clean. Dirty process
equipment can actually increase the potential for
process variability and lead to equipment failure. Lost
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time due to equipment failure is considered waste and

non-value-added time. A dirty area can also
contribute to safety issues that have the potential to
cause a worker to be injured. Operators should clean
their areas at the end of each shift. By doing this they
will likely notice anything out of the ordinary such as
oil or lubricant leaks, worn lift cables, burnt out bulbs,
dirty sensors, etc. The purpose is to reduce waste and
improve operator safety and efficiency.

Standardize

The fourth step has been called the most important
step in the 5S Process. In this step we must develop
the standards for the 5S system. They will be the
standards by which the previous 5S steps are
measured and maintained. In this step, work
instructions, checklists, standard work and other
documentation are developed. Without work
instructions or standard work, operators tend to
gradually just do things their own way instead of what
was determined by the team. The use of wvisual
management is very valuable in this phase. Color
coding and standard colors for the surroundings are
sometimes used. Photos of the area in the standard 5S
configuration are often posted for easier identification
of non-conformance’s. The operators are trained to
detect non-conforming conditions and correct them
immediately. Schedules should also be developed for
regular maintenance activities in each area.

Sustain

This step in the 5S Process can sometimes become the
most challenging of all the five steps. Sustaining is the
continuation of the Sort, Straighten, Shine and
Standardize steps. It is the most important step in that
it addresses the need to perform 5S on a consistent
and systematic basis. During this step a standard audit

system is usually developed and implemented. The
goal of the sustain step is to ingrain the 5S process
into the company culture. The company must strive to
make 5S a way of life so the benefits gained through
the exercise can be maintained. 5S is not a one-time
exercise. Following the 5S Process must become a
habit.

Action plan

Take a picture of the current status of your workplace.
Sort to separate anything that is needed and necessary
from what is not needed. Organize the things you
need so that there is a place for everything and
everything has a place. You should be able to find
anything in just a few seconds. Clean the workplace
and get rid of things that make it difficult to maintain
cleanliness, such as boxes on the floor that prevent
you from being able to clean the entire surface —
label them store them in labeled drawers, instead.
Prepare an action plan for the items you aren’t able to
deal with that day, but will be able to in the near
future. This could include selling items you no longer
use, donating them, recycling, or throwing them
away. Take a second picture after the entire day’s
work, for review.

Prepare Zone Map. Make Zone Plan and
Subzones. Identify team for each Zone. Arrange
awareness training for 5s . Kick-off. Implement Ss.
Evaluation of S5s implementation in all zones.
Documents and display Ss results.
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BEFORE

Implementation example

Implementation Summary

The goal of this work was to get rid of non-value
adding operations. Time-wasting and useless
movements had been a problem for the company and
the 5S-program was an efficient method to break

the habit.

The results in one area targets
were encouraging and gave a good starting point to
start expanding the operation model to the rest of the
enterprises premises. The project itself kept mostly to
the schedule so that duties progressed as planned.
Major problems appeared only right at the
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startingphase of the implementation. It was not so
clear where to start, because the model was totally
new. When things go started the implementing
continued quite smoothly.

Problem Statement

One of the difficulties in implementing TPM as a
methodology is that it takes a considerable number of
years. The time taken depends on the size of the
organization. There is no quick way for implementing
TPM. This 1is contradictory to the traditional
management improvement strategies. Following are
the other difficulties faced in TPM implementation.

Typically people show strong resistance to
change.Many people treat it just another “Program of
the month ” without paying any focus and also doubt
about the effectiveness. Not sufficient resources
(people, money, time, etc.) and assistance provided
Insufficient understanding of the methodology and
philosophy by middle management TPM is not a
“quick fix ” approach, it involve cultural change to the
ways we do things Departmental barrier existing
within Business Unit Many people considered TPM
activities as additional work/threat.So by using
fishbone  (Ishikawa)  Figure-Fishbone diagram
following reasons were found.

BEMIGMN NEGLECT Figure-Fishbone diagram
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Results & discussion

Tpm is a top-down approach and never a down-up
approach. Tpm requires an office and not a facilitator.
Tpm is a long term approach not short term. Tpm is
all about people and not machines. Tpm is not
culture bound.tpm will require a budget. Tpm and
company goals must be aligned. management
commitment and not support. Tpm is all about people
and not machines. Tpm is not culture bound.
Management sees Tpm as a cost centre. Lack of tpm
knowledge. TPM faces the natural reaction that we all
develop against CHANGE. As a matter of fact, any
change or alteration in our lives is always a source of
concern. TPM represents a change and even though it

is always a positive one, employees not always see it
that way. For that reason, during the first training
sessions we will find resistance, especially from the
least educated people. In order to overcome these
attitudes, we must create an environment of trust and
good will. It is important to create a flow of
communication with operators, supervisors, managers
etc. When they perceive our sincere purpose of
providing them with a better equipment and working
environment, most of the barriers will be brought
down. Sometimes we will find that the production
foremen are not willing to give up their people for the
effort because they have a heavy work load. They still
think of the maintenance guys taking care of
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everything, the “I break it-you fix it” approach.
Maintenance is not the necessary pain or expense any
longer. We must see it as a key asset to attain our
21st. Century goals. It is a Productive Activity.One
important step to overcome these challenges is to
make sure that people do not see this process just as
"Change" but as "Improvement". Everybody wants to
Improve. Other valuable concept to keep in mind is to
make sure that no one sees this as something
"they have to do", but rather as an "opportunity to
participate in a successful activity. The successful
promotion of the TPM Process and TPM itself
involves facing broad challenges and numerous
promotion systems with significant responsibilities.
Together with enterprise communication, between
managers and employees, communication must be
improved. Still, companies may confront problems
that may make it difficult to focus, to promote longer-
term-goals, or less easy to see certain cause & effects.
This is particularly the case when employees’
commitment to such activities is not high. To solve
these problems, we analyzed the eight pillars, and
dissected their contents. This would serve to simplify
the four activities for the implementation of TPM.

Conclusion.

Tpm goals and the company's goals must be aligned,
if they are different then you will have a hard time in
implementing tpm. Tpm cannot be done by one
person or a tpm facilitator, it requires an office,
staffed by full-time people with a manager to whom
they will report. Managers must be included in pilot
machines. Tpm called this the manager's model
machine and this is one of requirement. Tpm is costly
most specially during the initial stages of the
implementation as restoration and correction of
abnormalities will take place. Tpm is heavy on
documentation, make sure that the people doing it
understands this requirement. Documents should not
be placed on folders but rather on bulletin boards for
everyone to see. Highlight the success, this is the only
leverage that you have to sell them to management.
Do not present it yourself but rather have the team
present them to top management. Tpm will never
work through management support, what we need is
management commitment & involvement. Training is
very important for tpm start-up activities, all must be
trained most specially management. Tpm is a top
down approach, and can never work on a down-up
approach. The decision to implement tpm must come
from the highest person in the industry.
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