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Abstract - Total Productive Maintenance is a maintenance program which involves a newly defined concept for maintaining 
plans and equipment. TPM program allows manufacturing units to look for evolutionary changes happened in business 
environment. It is an evolving technique which is followed in the all organization. This helps us to improve the key business 
process which is used to identify key performance indicators. The objective of the study is to know why it is needed to be 
implemented for small scale industries and how effectively it will be to operate after implementing total productive 
maintenance. In this paper it is also visualized the indirect benefits of TPM making the production smoother at a faster rate. 
To improve equipment reliability, the TPM strategy was implemented in which the regular daily maintenance was carried 
out by the operators while the mandate given to the maintenance crew was to carryout specialized maintenance, upgrades 
and modification jobs to minimize failures thereby increasing machine availability, reducing costs and improving 
profitability of the organization. The study highlights the strong potential of TPM implementation initiatives in affecting 
organizational performance improvements. The research focuses upon the significant contributions of TPM implementation 
success factors like top management leadership and involvement, traditional maintenance practices and holistic TPM 
implementation initiatives, towards affecting improvements in manufacturing performance in the small scale industry. 
Hence, TPM is a useful tool in helping firm to achieve optimal manufacturing process. By being able to achieve this level of 
maintenance, an organization will be able to reap competitive advantages brought by TPM, thus, producing quality products 
that manage to satisfy customers and subsequently generating greater profits. 
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I. INTRODUCTION 
 
Total Productive Maintenance (TPM) is a 
maintenance program which involves a newly defined 
concept for maintaining plants and equipment. The 
goal of the TPM program is to markedly increase 
production while, at the same time, increasing 
employee morale and job satisfaction. TPM brings 
maintenance into focus as a necessary and vitally 
important part of the business. It is no longer 
regarded as a non-profit activity. Down time for 
maintenance is scheduled as a part of the 
manufacturing day and, in some cases, as an integral 
part of the manufacturing process.  The goal   is  
toHold emergency and    unscheduled Maintenance to 
minimum. 
 
The TPM program closely resembles the popular 
Total Quality Management (TQM) program. Many of 
the tools such as employee empowerment, 
benchmarking, documentation, etc. used in TQM are 
used to implement and optimize TPM. Following are 
the similarities between the two. 
1. Total commitment to the program by upper level 

management is required in both programmes 
2. Employees must be empowered to initiate 

corrective action, and 
3. A long range outlook must be accepted as TPM 

may take a year or more to implement and is an 
on-going process. Changes in employee mind-set 

toward their job responsibilities must take place 
as well. 

 
1.1Types of maintenance: 
*Breakdown maintenance: That people waits until 
equipment fails and repair it. Such a thing could be 
used when the equipment failure does not 
significantly affect the operation or production or 
generate any significant loss other than repair cost. 
*Preventive maintenance (1951): It is a daily 
maintenance (cleaning, inspection, oiling and re-
tightening), design to retain the healthy condition of 
equipment and prevent failure through the prevention 
of deterioration, periodic inspection or equipment 
condition diagnosis, to measure deterioration. 
Just like human life is extended by preventive 
medicine, the equipment service life can be prolonged 
by doing preventive maintenance. 
*Periodic maintenance (Time based maintenance - 
TBM): Time based maintenance consists of 
periodically inspecting, servicing and cleaning 
equipment and replacing parts to prevent sudden 
failure and process problems. 
*Predictive maintenance: This is a method in which 
the service life of important part is predicted based on 
inspection or diagnosis, in order to use the parts to the 
limit of their service life. Compared to periodic 
maintenance, predictive maintenance is condition 
based maintenance. 
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It manages trend values, by measuring and analyzing 
data about deterioration and employs a surveillance 
system, designed to monitor conditions through an 
on-line system. 
*Corrective maintenance (1957): It improves 
equipment and its components so that preventive 
maintenance can be carried out reliably. 
Equipment with design weakness must be redesigned 
to improve reliability or improving maintainability. 
*Maintenance prevention (1960): It indicates the 
design of a new equipment. Weakness of current 
machines are sufficiently studied (on site information 
leading to failure prevention, easier maintenance and 
prevents of defects, safety and ease of manufacturing) 
and are incorporated before commissioning a new 
equipment. 
 
1.2 OBJECTIVES OF TPM 
 Zero breakdowns: It’s absolutely essential for 

maintenance departments to aim for maximum 
up time, higher plant availability & greater 
overall equipment effectiveness; work for 
achieving zero breakdowns; arrest various 
abnormalities, resource wastage & economic 
losses; promote efficiency, productivity and 
control costs. 

 Zero accidents: it is a viewpoint stating that no 
one ought to be injured as the result of an 
accident in the workplace. All incidents, whether 
anyone is injured or not, must be reported and 
analyzed. In this way we learn from our mistakes 
and take precautions where necessary. 

 Zero defects: One of the main objectives of 
TPM is to increase the productivity of plant and 
equipment with a modest investment in 
maintenance Total Quality management (TQM) 
and Total Productive Maintenance (TPM) are 
considered as the key operational activities of the 
quality management system. In order for TPM to 
be effective, the full support of the total 
workforce is required. This should result in 
accomplishing the goal of TPM: "Enhance the 
volume of the production, employee morale and 
job satisfaction.” 

 Reduce losses in production: production losses 
can impact small and large companies, and they 
usually result from unexpected problems that 
arise during what should be a routine 
manufacturing process. Time is added to the 
process, or the number of items produced falls 
short of goals, because of issues tied to 
machinery malfunctions, Therefore by adopting 
systematic methodology it can be reduced. 

 Participation of employees: Participation of 
employees play a vital role in increasing the 
production of manufacturing firm and also in the 
reduction of loses occurring in the production 
level, The employees are also responsible for the 
maintenance of these firms. 

 On time delivering: On time delivery is the ratio 
of finish goods or shipments delivered on time to 
customers as a percentage of total units delivered 
or shipped. 

 Reduce conservation cost: Reduced 
conservation cost-Effective O&M is one of the 
most cost-effective methods for ensuring 
reliability, safety, and energy efficiency. 
Inadequate ... and identifying alternatives to 
renovation that reduce existing asset-deferred 
maintenance cost. 

 Reduce fixed and variable cost: 
A fixed cost is a company expense that does not 
change when the quantity of a company's output 
changes. Therefore, fixed costs are not zero when 
production is zero, so by knowing the overall 
picture of the industry the fixed costs can be 
reduced. 

 
II. SME DEFINITION AND FEATURES 
 
Micro, small and medium-sized enterprises (SMEs) 
are socially and economically important, since they 
represent 99% of all enterprises in the EU and 
provide around 65 million jobs and contribute to 
entrepreneurship and innovation. However, they face 
particular difficulties which the EU and national 
legislation try to redress by granting various 
advantages to SMEs. A legally secure and user-
friendly definition is necessary in order to avoid 
distortions in the Single Market. 
 
2.1 NEED FOR TPM IN SME 
 It improves productivity by eliminating speed 

losses. 
 Minor stoppages. 
 Idling of product during manufacturing cycle. 
 Production runs at higher rates. 
 Man-handling becomes quite less. 
 Improvisation of excellent working atmosphere. 
 To increase the availability of existing equipment 

hence reducing the need for further capital 
investment concentrates on total involvement of 
everyone from top management to all employees 
to implement a comprehensive maintenance 
program for all equipment throughout its life. This 
results in maximum effectiveness of equipment, 
tidier, neat. 

 In a manufacturing industry Total Productive 
Maintenance helps to take immediate attention to 
some smaller problems before the problem 
aggravates. 

 Reduction in manpower. 
 Reduction in delays and downtime losses by 

reducing breakdowns and equipment failures and 
by reducing adjustment and set up times e.g., 
guide setting, tool and dies changing etc. 
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 Reduction in losses by defectives and yield 
losses by improving the quality output and by 
quicker stabilization of production. 

 TPM ensures better and more energy saving 
measures and also better safety of men and 
machine. 

 TPM ensures quicker availability of quality 
spares, materials and other services as the 
persons responsible for these are also more 
involved and connected with maintenance and 
up-keep of equipment.With relation to Multi-
National companies, SMEs have specific feature 
allowing them to implement TPM within their 
system which involve advantages and limitations. 
They are as follows: 

 Better control and supervision of processes. 
 Sentiment on enterprise is faster opened out. 
 Easier adoption to changes. 
 Shorter communication lines, everybody 

communicates, better information of employees. 
 More activities/processes for one employee. 
 Many business activities are subcontracted 

(accounting, stocking, transport, legal affairs etc). 
 Higher fluctuation of employees. 
 There are not “too many” written work orders and 

the records are filed when needed or on request 
only etc. 

 
III. LITERATURE SURVEY 
 
TPM was initially started as a maintenance function 
which has now evolved into a management function.  
It as an equipment management program that involves 
all employees in the company in the maintenance and 
repair of the company’s assets, whether a facility or 
plant (Terry Wireman, 1992).  TPM seeks to maximize 
equipment effectiveness throughout the life time of the 
equipment and strives to maintain the equipment in 
optimum condition in order to prevent unexpected 
breakdown, speed losses and quality defects occurring 
from process activities (Ahuja and Khamba, 2008).  
The essence of TPM is encompassed in the three 
words – Total, Productive and Maintenance. 
TPM is an innovative Japanese concept. The origin of 
TPM can be traced back to 1951 when preventive 
maintenance was introduced in Japan. However the 
concept of preventive maintenance was taken from 
USA. Nippondenso was the first company to introduce 
plant wide preventive maintenance in 1960. Preventive 
maintenance is the concept wherein, operators 
produced goods using machines and the maintenance 
group was dedicated with work of maintaining those 
machines, however with the automation of 
Nippondenso, maintenance became a problem as more 
maintenance personnel were required. So the 
management decided that the routine maintenance of 
equipment would be carried out by the operators. (This 
is Autonomous maintenance, one of the features of 

TPM). Maintenance group took up only essential 
maintenance works. 
 
Thus Nippondenso which already followed 
preventive maintenance also added Autonomous 
maintenance done by production operators. The 
maintenance crew went in the equipment 
modification for improving reliability. The 
modifications were made or incorporated in new 
equipment. This lead to maintenance prevention. 
Thus preventive maintenance along with 
Maintenance prevention and Maintainability 
Improvement gave birth to Productive maintenance. 
The aim of productive maintenance was to maximize 
plant and equipment effectiveness to achieve 
optimum life cycle cost of production equipment. 
 
By then Nippon Denso had made quality circles, 
involving the employee’s participation. Thus all 
employees took part in implementing Productive 
maintenance. Based on these developments 
Nippondenso was awarded the distinguished plant 
prize for developing and implementing TPM, by 
the Japanese Institute of Plant Engineers (JIPE). Thus 
Nippondenso of the Toyota group became the first 
company to obtain the TPM certification. 
 
IV. IMPLEMENTATION OF TPM 
 
1. To begin applying TPM concepts to plant 

maintenance activities, the entire work force 
must first be convinced that upper level 
management is committed to the program. The 
first step in this effort is to either hire or appoint 
a TPM coordinator. It is the responsibility of the 
coordinator to sell the TPM concepts to the work 
force through an educational program. To do a 
thorough job of educating and convincing the 
work force that TPM is just not another "program 
of the month," will take time, perhaps a year or 
more. 

2. Once the coordinator is convinced that the work 
force is sold on the TPM program and that they 
understand it and its implications, the first study 
and action teams are formed. These teams are 
usually made up of people who directly have an 
impact on the problem being addressed. 
Operators, maintenance personnel, shift 
supervisors, schedulers, and upper management 
might all be included on a team. Each person 
becomes a "stakeholder" in the process and is 
encouraged to do his or her best to contribute to 
the success of the team effort. Usually, the TPM 
coordinator heads the teams until others become 
familiar with the process and natural team 
leaders emerge. 

3. The action teams are charged with the 
responsibility of pinpointing problem areas, 
detailing a course of corrective action, and 
initiating the corrective process. Recognizing 
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problems and initiating solutions may not come 
easily for some team members. They will not 
have had experiences in other plants where they 
had opportunities to see how things could be 
done differently. In well run TPM programs, 
team members often visit cooperating plants to 
observe and compare TPM methods, techniques, 
and to observe work in progress. This 
comparative process is part of an overall 
measurement technique called "benchmarking" 
and is one of the greatest assets of the TPM 
program. 

4. The teams are encouraged to start on small 
problems and keep meticulous records of their 
progress. Successful completion of the team's 
initial work is always recognized by 
management. Publicity of the program and its 
results are one of the secrets of making the 
program a success. Once the teams are familiar 
with the TPM process and have experienced 
success with a small problem, problems of ever 
increasing importance and complexity are 
addressed. 

5. As an example, in one manufacturing plant, one 
punch press was selected as a problem area. The 
machine was studied and evaluated in extreme 
detail by the team. Production over an extended 
period of time was used to establish a record of 
productive time versus nonproductive time. 
Some team members visited a plant several states 
away which had a similar press but which was 
operating much more efficiently. This visit gave 
them ideas on how their situation could be 
improved. A course of action to bring the 
machine into a "world class" manufacturing 
condition was soon designed and work was 
initiated. The work involved taking the machine 
out of service for cleaning, painting, adjustment, 
and replacement of worn parts, belts, hoses, etc. 
As a part of this process, training in operation 
and maintenance of the machine was reviewed. A 
daily check list of maintenance duties to be 
performed by the operator was developed. A 
factory representative was called in to assist in 
some phases of the process. 

6. After success has been demonstrated on one 
machine and records began to show how much 
the process had improved production, another 
machine was selected, then another, until the 
entire production area had been brought into a 
"world class" condition and is producing at a 
significantly higher rate. 

7. Note that in the example above, the operator was 
required to take an active part in the maintenance 
of the machine. This is one of the basic 
innovations of TPM. The attitude of "I just 
operate it!" is no longer acceptable. Routine daily 
maintenance checks, minor adjustments, 
lubrication, and minor part change out become 
the responsibility of the operator. Extensive 

overhauls and major breakdowns are handled by 
plant maintenance personnel with the operator 
assisting. Even if outside maintenance or factory 
experts have to be called in, the equipment 
operator must play a significant part in the repair 
process. 

8. Training for TPM coordinators is available from 
several sources. Most of the major professional 
organizations associated with manufacturing as 
well as private consulting and educational groups 
have information available on TPM 
implementation. The Society of Manufacturing 
Engineers (SME) and Productivity Press are two 
examples. Both offer tapes, books, and other 
educational material that tell the story of TPM. 

 
V. BENIFITS AFTER IMPLEMENTING TPM IN 
SME 
 
5.1 DIRECT BENEFITS: 
 Increase in productivity and Overall Plant 

Efficiency by 1.5 or 2 times. 
 Customer complaints are rectified swiftly. 
 Manufacturing cost is reduced considerably by 

up to 30%. Logistic efficiency of the product can 
be increased and results in the profit of any 
industry 

 As the right quantity in the required quality is 
delivered to customer at the right time, their 
needs are satisfied by 100%. 

 Accidents are reduced considerably. 
 
5.2 INDIRECT BENEFITS: 
 Total productive Management ensures higher 

confidence level among the employees. 
 Better upkeep of the work place by making it 

clean, neat and attractive. 
 Favourable change in the attitude of the 

operators. 
 TPM helps to achieve the pre-set goals by 

working as group. 
 Horizontal deployment of a new concept in all 

areas of the organization. 
 Plant effectiveness improved effectively. 
 
VI. BARRIERS IN IMPLEMENTING TPM IN 
SME 
 
6.1 Implementation barrier 
 Management support: It is widely reported to 

be a contributor to influencing corporate 
entrepreneurship within organizations. 
Managerial support and attitude are described as 
having a direct positive link on the levels of 
corporate entrepreneurial activity exhibited in 
organizations. 

 Handling the change processes: 
 With this approach, companies have typically 

achieved over 50 per cent change-over reduction. 
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Some companies are achieving success with 
TPM equipment downtimes are drastically 
reduced, equipment productivity is strongly 
increased, maintenance costs are reduced, 
process yields and product quality dramatically 
improved. 

 Finance: A price at which an import causes the 
importing country automatically to impose a 
tariff or quota. For example, a country may have 
a law stating that if an import falls below $15 per 
unit, a tariff is imposed that results in the import 
becoming $20 per unit. Trigger prices are used 
when the importing country generally wishes to 
promote free trade but does not want importers to 
undercut domestic industry. 

 Training: Training & Education ensures that 
staff are trained in the skills identified as 
essential both for their personal development & 
successful deployment of TPM. This results in 
the overall increase in the production of 
products. 

 Resistance by employees:  A common comment 
in Indian organizations is “This is not my job”.   
When the work culture promotes distinction and 
boundaries, employees view themselves as 
belonging to the departments in which they work 
and not to the organization that employ them.  A 
narrow sense of vision hinders growth of an 
organization.  It is the task of the management to 
align employees to the organization’s vision and 
goals. 

 Lack of skilled employees: The quantity of 
employees working in an industry does not 
matter, even if there are a few skilled employees 
the production and quality of products will 
increase undoubtedly. Thereby increasing the 
overall profit of the industry. So the employees 
must have proper training and skill to deliver 
quality products. 

 Cultural problems: The cultural and creative 
sectors are facing common challenges, namely 
the rapid change caused by the digital shift and 
globalisation, market fragmentation relating to 
linguistic diversity, difficulties in accessing 
finance, complex administrative procedures and 
a shortage of comparable data. 

 
6.2 Introduction barrier 
 Management support 
 Unfamiliarity with TPM 
 Lack of knowledge 
 High cost 
 Lack of skilled employees 
 It takes long time to see result. 
 
CONCLUSION 
 
Today, the competition with the industries are very 
high, TPM may be the only thing that stands between 

success and total failure for some companies. It has 
been proven to be a program that works. It can be 
adapted to work not only in industrial plants, but in 
construction, building maintenance, transportation, 
and in a     variety of other situations. 
There should be free flow of communication and 
information both horizontally and vertically 
transcending all levels within an organization.  
Processes need to standardized and maintenance need 
to be planned.  Routine maintenance activities require 
to be carried out by operators to allow maintenance 
personnel to schedule modification and maintenance 
programs.  Extensive training has to be given 
throughout the organization on TPM and its benefits. 
Employees must be educated and     convinced that 
TPM is not just   another "program of the month"and 
that management is totally committed to the program 
and the   extended time frame necessary for full 
implementation. If everyone involved in a TPM 
program does his or her part, an unusually high rate 
of        return compared to resources   invested may 
be expected. 
TPM emphasizes proactive and preventative 
maintenance to maximize the operational efficiency 
of equipment. It blurs the distinction between the 
roles of production and maintenance by placing a 
strong emphasis on empowering operators to help 
maintain their equipment. 
The implementation of a TPM program creates a 
shared responsibility for equipment that encourages 
greater involvement by plant floor workers. 
In the right environment this can be very effective in 
improving productivity (increasing up time, reducing 
cycle times, and eliminating defects). 
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