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Chen, 1994 nthe Japanese philosophy of just-in-tme (IT) and total quality
control (TQC), excellent preventive maintenance s  critical
ingredient...

Zeng, 1997 ‘Maintenance function is Shifting from Failurebased G0 user-
based scheduled preventive maintenance, and finally to a predictive
JIT condition-based maintenance.

Chen, 1997 Preventive Maintenance management s an excellert measure of
management excellence and it requires 3 long term commtment
and continuous monitorng.

Cigolimiet al,, 1957 There exist three basic modsls for developing TP program, namely.
Kaizen oriented model, Plant oriented model and Shop-floor
oriented model.

Labib, 1998 Developing a maintenance programime is an erative process that

involves different decision makers, who may have confiicting
objectives.

McKone etal, 1955

‘While environmental contextual factors, such 3s country, help to
‘explain differences in TPM implementation, managenial CF, are more
important to the exection of TPM.

Fintelon et al, 1965

Developing an appropriate maintenance Concept is important
because of the high direct and indirect costs but itis difficult,
‘espedially with complex, highly automated technology o for new
‘equipmert for which not many data are available.

Bamber etal, 1959

“The automotive industries are leaders in the UK for adoption of
techniques such as WCM, TQM, TPM etc., and TQM requires both
effective and efficient plant maintenance.

Jonsson etal,, 1988

Presented 3 case study from the manufactures of large construction
vehicles in Sweden which idertifies six requirements: four critical
dimensions (what to measure) and two characteristics (how to
measure) of an OMP system.

Chand et al, 2000

Despite time and money spent on the development of the advanced
plant and its equipment, there has not been enough attertion paid
to define comprehensive maintenance strategies, practices and
policies.

Cooke, 2000

Implementing TPV s by no means an easy task, which is heavily
burdenedby political, financial, departmental and inter-occupational
[r—
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Donnelly etal., 2002

European car companies had to reduce costs, shed labour,
rationalize plants, raise productivity and improve maintenancein
attempts to bocst efficiency.

Waeyenbergh et 2002

"Aframework is presented for establishing a maintenance concept,
still allowing enough customisation space.

Setchietal, 2003

Hypermedia maintenance manual (HMM) for 3 manuacturer of
automotive equpment is developed and presented.

Elkins et al,, 2004

“Agile manufacturing Systems seem to mee the promise of rapid and
cost-effective response to mantfacturing, from an automotive
industry perspective.

Waeyenbergh et al, 2004

‘A multi criterion decision making model (MCDM) can be applied to
tackle the problem of optimization of predictive and prevertive
maintenance intervals.

‘Andreassen atal, 2004

Developmert of TPM is rastricted to an eficient way of conducting
maintenance and the utilzation of the conceptual potential will be:
limited.

Batson etal, 2004

‘Quality of assembly is 3 complex issue 3nd four management
systems are important namely production, quality, maintenance and
human resources.

Chelbi et al,, 2004

‘Arepairable production unit subject to randomfailures, such as in
‘automobile manufacturing,  mathematical model has been
developed to support maintenance strategy.

Pere setal, 2006

Express the problem of supplying the spare parts by the automobile
manufacturers. Thus the need of effective maintenance system
further increases.

Holweg, 2007

Lean concept itselfis not a single point invention, but the outcome
of a dynamic learning processes e.g. TPM, JIT etc. emanating from
the automoltive and textile sectors.

Cominot et al,, 2008

Near net shape technology in automotive industry helps in achieving
cost reduction and simplfies maintenance.

Sautter etal, 2008

“The maintenance management information systers are the
foundation for the data that supports the PM's ability to make.
effective management dedisions.

Thun, 2008

How mobile devices can be usedto improve TPM in automotive
comparies in order to increase the OEE.

Sandanayake etal, 2008

“The outcome of the study was a robust matheratical model that
highlights the significance of JIT drivers such as TPM in the
manually operated mixed-model auto assembly lines.
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Equation 3. “Cost of wait time”.
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Figure 1. A combined histogram of no. of published literature on PMMP in Auto industries
year wise and their further classification as Conceptual & Empirical research”.
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Table 12. “ITR and Inventory Cost per Sale”.
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Key Findings.

Tieberman etal, 1950

Productivity Improvement by more efficiert Utiization of abor
ahead of maintenance.

Turry etal, 1994

Showed the importance of predictive maintenancein effective
maintenance managemert.

Turbide, 1965 Presented s framenwork for TP implementation and stressesthe
importance of employee involvemert.
McDermott, 1996 Explained how political environment rendered the UK an attractive

location for Japanese “transplants”.

Parker etal, 1996

‘Quality in auto industry can be improved by TPM. It is Important to
understandthat Japanese methods cannot and should not be
accepted without adapting the culture.

Tuxhojetal, 1997

Benchmarking studies on actual maintenance performance indicate
the need for new, improved methods for analyzing and designing
maintenance systems.

T3bib etal, 1958

“Analytic Hierarchy Process (AHP) can be used to improve the
implementation of total productive maintenance.

Barminger, 1998 Reliabllity engineering principles are used in automobile industries
for performance improvement & cost reduction.
Labib, 1999 “Appropriate productive maintenance (APM) is advocated to

addresses the problems with the practical implementation of total
productive maintenance.

Miyake etal,, 1955

Guidelines were proposed for nurturing well-balanced organizations,
based on potertials of both TQC and TPM in the form of Strategic
Staircases (SSs) model.

Batsonet

~2001

“The excellence in equipment maintenance s essertial to lean
assembly.

Fark etal., 2001

Explores the impact of TM on the competitiveness of the auto
company. Long-tem bensiits of TPM are the result of considerable
investment in HRDM..
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The 12 main maintenance management fields
The technical part:

+  Themaintenance “products”. Specification of the different types of services and
“products” from the maintenance function. Specification in relation to each plant system.

«  Quality of the maintenance “products”. Specification of quality of the maintenance
jobs. Quality reports, certification documents, decision about maintenance standards, etc.

+  Maintenance working methods. Specification of working methods, time standards,
relation between maintenance jobs, etc.

+  Maintenance resources. Equipment for maintenance, buying maintenance services,
information about new equipment, capacity of equipment, usage contro, etc.

+  Maintenance materials. Inventory planning (spare parts, etc.), warehousing, relation to

vendors, etc.
«  Controliing maintenance activities. Scheduling of maintenance jobs, progress in work,
‘manpower planning, etc.
The human part:

+  Internal relations in maintenance function. Relation to other departments, corporation
and coordination especially to production.

+  External relation for the maintenance function. Relation to external parties, especially
related to environment and safety. Contact to local authorities, press, labor organization,
customer, vendors, neighbors, etc.

«+  Organization of the maintenance function. Design of the organization, selection of the
people, relation between groups of skills, responsibility, and authority.

The economic part:

+  Structure of maintenance. Work breakdown of maintenance, responsibility for work
packages, area structure, relation to accounting system, specification base (drawings,
documentation), etc.

+  Maintenance economy. Economic control of maintenance: cost estimates, budgets, cash
flow, accounting for the maintenance function. Plant investment and financing.

+  Production economy. Production economy versus maintenance economy, cost benefit of
‘maintenance.

Figure 3. "Definitions of the Thorsteinsson-Hage 12 Maintenance Tasks”. Source: Luxhoj et
al. (1997)
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Figure 2. “An integrated input-output model for maintenance function”.
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Equation 4. “Cost of holding inventories of in-process materials”.
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Equation 1. “The influence of batch size on the cost of pieces according to traditional cost
accounting”. Based on Goldratt and Cox (1986)
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Table 10. “Raw Material Ordering Frequencies and ITR".
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1 No practice 2
2 Thumb rules 25
El £0Q (Economic Order Quantity) 10
4 ABC (Always Better Control) 20
5 Computerized M a
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Table 1. “IM practices followed in SMES”.
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Figure 1. "Created organizational capabilties from implementation of quality management
‘system (COC-QMs)”.
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R Job shop | Batch Production Miass Production Flow Shop [ Total
0-25 12 s 0 0 20
>25-5 17 13 3 5 38
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Table 11. "Type of Production and ITR".
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Figure 1. “Cycle time for every work post before the line balancing”.
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Equation 2. “Cost of activities on the basis of driver consumption”.
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Table 9. “Inventory Practices and ITR".
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Amoedoet al., 2006

Preferred metrics to monitor Maintenance Operations under 3
complex socio-econorical environment were determined and the
‘methodology resuited in 2 small set of metrics to monitor and
effectively manage maintenance operations.

Warayanan et al., 2006

There s 3 significant impact of the RAD intensity and size of the.
firm on their productivity, along with other factors like eneray, labor
and maintenance.

Kumar et al, 2006

“The study successfully proposes a Lean Sigma framework to reduce.
the defect occuring in the final product (automobile accessories)
manufactured by a die-casting unit.

Hansen, 2006 “The study is directed to the performance sssessment of
‘maintenance department and designing of a feedback system for
providing data on planned and unplanned maintenance work.

Pardi, 2007 “The TPS becomes a much less efficient system on the fong run

without a stable relationship between the actors of the shop floor as
it exerts a constant pressure on the workers and on the team by
forcing on them contradictory priorities.

‘Abdaliah etal,, 2007

“TPM should be considered as one of the main pilars for plants
implementing JIT production to improve the performance, as JIT
production alone cannet yield superior perforrmance resulfs.

Sahuetal, 2

Indian repair workshops are gearing Up Lo respond fast to the.
‘growing awareness for high quality and implementation of TQMis a
must for organisation’s survival and growth.
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Taietal, 2000

The sequental method can be Usedto solve a maintenance and
replacement problem efficiently and thus effectiveness of Preventive.
Maintenance can be realized.

Tofsten, 2000

Described and presented partial maintenance producivity goal and
model for a firm based on the empirical study. Productivity and
efficiency calculations are made for two purposes, to decide upon
the alocaton ofresources and to evaluate the performance ofa

Daletal,, 2000

‘OEE s best suted for environments of high volume based
manufacturing where capacity utiization is of a high priority and
stoppages are expensive in terms of lost capacity.

Conlon etal,, 2001

Initial vehicle qualty is related to the amount of routine
maintenance performed by consumers on their vehicles and the
consumers who perceive they own better quality vehicles tend to
take better care of them.

WicKone et al, 2001

Practitioners should pay closer attention to their maintenance
management practices and TPM can be 2 strong contributor to the.
strength of the organization and has the abilty to improve
Manufacturing Performance.

Treland et al, 2001

Focuses 3 study of TPM implementation in three UK cormpanies.
because of the business difficulties which brought with themthe
stability for factory.

Gilett, 2001 "Human factors play a major part i the running of a dynarmic.
organisation. A pre-etermined list of factors does not exist, and
ach individual department wil certainly have its own.

Cooney, 2002 Testedthe claim made aboL the universalty of lean productionand

concluded that it provides only a partial model of manufacturing
system, ifit can not account for the range of circumstances faced
by companies ke maintenance, market economy etc.

Sethetal, 2006

TQM and TPM are effective tools in improving business parformance
of Indian manufacturing industry, both in terms of profitability and
operational parameters.

Fintelon et al, 2006

‘Aframework s presentedusing Hayes and Wheawright’s four-sta0s
framework to identify and evaluate the effectiveness of a given
maintenance strategy in a company.

Pramod et al, 2006

Various TQM strategies have been infused in TPV principles and one.
such strategy is QFD. Vet the world has not nourished with the
Swneraic power of inbecrating them.
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