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ABSTRACT

The purpose of this paper is to discuss the imphtation of the 7-stage autonomous maintenance in a
Malaysian automotive parts manufacturer, IESB. HBhedy details the 7-stage autonomous maintenance
implementation. A case-based approach is usedstusl 7-stage autonomous maintenance implemengattn
issues related to its implementation. It was fotimat the company not develop inspection and lubdona
standards to improve the lubrication system effecttss. Training in autonomous maintenance ngtloglps

to prevent equipment deterioration but also restmgaipment to its original condition. This papefecs
suggestions to assist practitioners in the impldatem of autonomous maintenance program. Howether,
study is conducted within a single organization &ndher research is needed in order to generatisall
manufacturing companies. The results of this studygest potentially useful steps for autonomousteaance
program implementation.
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INTRODUCTION

Total Productive Maintenance (TPM) is an integratgproach towards maintenance
functions in an organization. The objective of TFMo create an active participation of all
employees in maintenance and production functimesiding the operators who operate the
machines and equipments. The current businessoamvant needs not only on time delivery
but also high quality products as well. Therefdreorder to achieve this, there must be
reliable machines and zero breakdowns and stoppaga®ugh TPM, zero defects and zero
breakdowns can be achieved (Nakajima, 1988). Howy@RM can be thought being integral
to a World Class Manufacturing Strategy that atsmives Just-In-Time (JIT), total quality
management (TQM) and employee involvement (McK@ehroeder & Cua, 2001). There
were a few studies in the area of TPM to investigdte TPM relationship with
manufacturing performance and business performdoc@)stance, McKone, Schroeder and
Cua (1999); McKone, Schonberger, and Cua (1998hBnd Chong (2004); and Seth and
Tripathi (2005). Additionally, there were some sasdof its implementation issues. These
studies were related to the benchmarking of impteaten practices to explore key areas
(Ireland & Dale, 2001), identification of criticdhctors (Tsang, 2001), and strategies to
support its implementation (Ben, 2000). The relatlop of TPM with business performance
has also been addressed in some studies (Bambemp Shd Hides, 1999; Cooke, 2000;
Tsang and Chan, 2000). More importantly, Tsang @hdn (2000) revealed the importance
of management leadership, employee involvemengatdun and training, strategic planning
and communication for TPM in a high-precision maahg company, located in Pearl River
Delta, China. Cooke (2000) also identified top nggmaent support, alignment of
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management initiatives and change, employee t@ineutonomy to employees and
communication as important factors for the successTPM in a European context.

Furthermore, there were also studies conducteddra Ifor instance, Chandra and Krishna
(1998); Narang (1992); and, Seth and Tripathi (305 well as in Malaysia for example,

Ahmed, Masjuki and Taha (2004; 2005). In additibhmed, Masjuki and Taha (2005) assert
that there were a few rationale for TPM implemeatatvhich are based on 8 elements, i.e.
autonomous maintenance, individual performance iampfovement, planned maintenance,
education and training, early equipment maintenagaality of maintenance, TPM in office,

and environment and health safety. Additionallgyel of maintenance practices in

Malaysian’s SMI is still low priority due to lackf ainderstanding of the importance of
equipment in organizational performance, lack ahtmlogy and funding, training, etc.

(Ahmed et al.,, 2004). In fact, in TPM, periodic manance is towards predictive

maintenance, which can detect any equipment ded¢ioo and failure more effectively using

new embedded technology and condition-based ingpettchnology such as vibration

analysis, fluorescence spectroscopy, infrared tbgraphy, tribology and oil analysis, and
others (Parida and Kumar, 2006).

LITERATURE REVIEW

The nature of maintenance work has changed in relsmades as a result of a huge increase
in the number and variety of physical assets tanaéntained, increasing automation and
complexity, new maintenance techniques and changiggs on maintenance organization
and responsibilities (Moubray 1997). According tafily, Atrens, and Ecceleston (2002),
up to about 1940, maintenance was considered awoidadle cost, and the only
maintenance done was corrective maintenance. Tdrerahaintenance job was observed as
fire fighting activity. Meanwhile, to Al-Najjar andlsyouf (2003) state that maintenance
functions has been more challenging in order tonta@ and improve product quality, safety
requirements and plant cost effectiveness. The teetmologies and automation cannot be
denied as they establish very efficient operationsianufacturing companies. However, in
order to ensure all operations are smooth, thexedguipment breakdowns and stoppages
must be avoided. The operators who operate theegut and maintenance specialist should
work closely to ensure any abnormalities can bedaletl as early as possible. Through TPM,
the resources available at all levels work closelgchieve desired goals. More importantly,
TPM helps equipment attain zero breakdowns, zesppstge and increase availability and
reliability as well (Nakajima, 1988). TPM integratereventive maintenance, condition-based
maintenance and predictive maintenance activitieswell. In fact, in TPM, periodic
maintenance is towards predictive maintenance, lwhean detect any equipment
deterioration and failure more effectively usingmembedded technology and condition-
based inspection technology such as vibration aigljiluorescence spectroscopy, infrared
thermography, tribology and oil analysis, andeoth(Parida & Kumar 2006).

Basically, TPM operates through the 8 importantagsl to support its implementation
effectively, which:

» Increase overall equipment effectiveness
= Training and education

= Autonomous maintenance

= Early equipment management

= Planned maintenance
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Quality maintenance
= Office TPM
= Safety, health and environment

All the 8 pillars put a strong emphasis on contimigprocess improvement through
comprehensive and systematic maintenance managehimenissue of ensuring uninterrupted
daily operation, zero accidents and breakdownsjragirative, training and education etc are
highlighted sufficiently. However, the most impartathing to ensure successful TPM
implementation relies on strong support and comentmfrom top management.
Additionally, Hansson, Backlund, and Lycke (2003)t gorward the importance of top
management leadership to focus on strategic plgnriraining and education, monitoring
and evaluation, empowerment, and information andnoanication in increasing the
successful implementation of not only TPM but TQMdaRCM (Reliability Centered

Maintenance) also. More importantly, Tsang and C{2&00) revealed the importance of
management leadership, employee involvement, eidacand training, strategic planning
and communication for TPM in a high-precision maaig company, located in Pearl River
Delta, China. Cooke (2000) also identified top nggment support, alignment of
management initiatives and change, employee tminsutonomy to employees and
communication as important factors for the suco#3$M in an European context.

TPM MEASUREMENT

Researchers, for instance, Sharma, Kumar, and Kg@05) and Ljungberg (1998) put
definition of TPM in terms of overall equipment &ffiveness (OEE) from a generic
perspective. OEE also contributes to increasedtpantl reduced manufacturing cost using
OEE calculation methodology (Kwon & Lee, 2004). r8igant improvements have been
recorded in manufacturing costs and profits of miv@n KRW357 millions or USD389

thousands (Kwon & Lee, 2004).

Generally, TPM puts emphasis on equipment lossesingtion. These losses can be
categorized into three main categories; namely dova) speed losses and defects
(Nakajima, 1988and Table 1 illustrates the detailed descriptiolos$es.

“Take in Table I’

On the other hand, Venkatesh (2006) explores thbigilosses and re-categorised them into
16 types of losses as highlighted in Table 2.
“Take in Table II”

Downtime and breakdown losses (time losses) willibed for calculating the availability of
equipment. Meanwhile, speed losses are used to umedabe equipment efficiency.
Additionally, defect/rework losses are consideredyjaality losses and increasing number of
defects and reworks reflect the quality of prodysctsduced.

Overall equipment effectiveness (OEE) is a functioin availability (A), performance
efficiency (P) and quality rate (Q). The OEE caddidn can be simplified as, OEE = (A) x

(P) x (Q).
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OEE =AXxPxQ
Avalilability (A) = loading time — downtime X D96
Loading time

Performance (P) = processed amount X idedédyone X 100%
Operating time
Quality (Q) = processed amcudefect amountX 100%
Processed amount

OEE will increase as equipment availability, equgminperformance and quality rate increase
accordingly. High equipment availability means tlsatonic and sporadic losses are very
low. Adjustments of jigs and fixtures, for instarar@ done using the single minute exchange
of die concept or SMED (Shirose, 1995). On the oland, performance of equipment can
be increased when idling and minor stoppages aideth appropriately. However, reduced
speed due to mechanical or quality problem canemnipegrformance of equipment as well.
Long-period stoppages due to holidays, no matersalgply, and periodic repairs are
examples of start-up losses that can affect quedity. Moreover, reworks and rejects also
contribute to volume losses thus quality rate ak we

Autonomous M aintenance | mplementation

This case study has been conducted at a manufagttompany categorised under the small
and medium industry, IESB, located in Nilai IndudtrArea, Malaysia. IESB produces
automotive components such as beltline moulding, paeather strip, pillar drip moulding
etc. Such components have been produced with thst leechnology of roll-forming, co-
extrusion, flocking and stretch-bending processd&Senerally, all the components were
supplied to PROTON and PERODUA and other car maturfers as well such as Honda,
Mitsubishi and Ford. Like many organizations, whicbntinue searching for excellence
programs to improve their competitiveness, the ngnagement introduced TPM in April
2001 to IESB. Mainly, the following events have hédtiated:

= TPM take-off for management

=  TPM training for implementation

= Establish TPM management team

= Prepare and execute TPM implementation plan

= TPM training for production executives, supervisansl engineers
= Pilot TPM teams

= TPM training for operators, line leaders and teciams

However, in this paper, we would like to focus ooly one of the TPM pillars, which is
autonomous maintenance (AM) or “jishu hozen” inalsgse. According to Shirose (1995),
an autonomous maintenance program is held with lgactive of accomplishing three
purposes. First, to bring the production and maiee people together to accomplish a
common goal, that is to stabilise equipment coodgiand halt accelerated deterioration.
Secondly, to help operators learn more about thguipment functions, what common
problems can occur and why, and how those probleams be prevented by the early
detection and treatment of abnormal conditionsrdifai AM helps to prepare operators to be
active partners with maintenance and engineeringsopeel in improving overall
performance and reliability of equipment. It mus# recognized in developing fully
autonomous maintenance systems that all relevatd gartaining to the state and
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performance of the machine system should be redoféackett, 1999). Clearly, from the

objectives stated above, an autonomous maintengnogram is mainly interested in

improving human factors, i.e. attitude or behaviotiworkers towards their work. Normally,

in any organization, operators and maintenanceopaes adopt the concept of “I operate,
you fix”; whereby operators were used to devotimgniselves full-time to manufacturing;

a similar situation at IESB. On the other hand, MoK and Weiss (1998) proposed five
phases of TPM development. They focused on two mERM programs, namely planned
and autonomous maintenance. Additionally, they redg¢ed the 7-step of autonomous
maintenance (Nakajima, 1988)) into 9-step with addiof two steps as follow:

Step 8: Process improvement

Step 9: Implement in all support area

The 7-step of autonomous maintenance will be dsslisn the next section accordingly.
Autonomous maintenance can help to change thisneyreng that individuals (operators)
were responsible for their own equipment and theytrained in the skills necessary to
perform autonomous maintenance activities, suchmgsections, lubrications, cleaning, 5’s
etc. IESB slowly began to implement such systeresits early production years. At being
very immature especially in the whole TPM systeesuits have yet to be observed.

Process Flow at Line C: The Beltline Moulding Process

Basically, there are 24 main processes of belthioelding. The processes involved including
receiving parts from suppliers, inspections, sterafj materials, cutting, flocking, work in
progress assembly, injection, final inspection dativery. Nevertheless, these processes can
be categorised and simplified into nine main atiési Figure 1 outlines  the processes
involved in moulding manufacturing processes. “TakEigure I”.

On the other hand, incoming parts inspection by gaality assurance (PQA) personnel at
material receiving bay is an important process a&#. Whis process can eliminate any
potential defect parts to pass through produciioa thus avoid stoppages in operations. For
example, two important raw materials in mouldinggasses are polyvinyl chloride (PVC)
and stainless steel (0.4mm x 45.5mm). In this papar main focus was processes involved
at Production Line C only. Basically, there werghtiprocesses at Line C as illustrated in
Figure II. “Take in figure II”.

Autonomous M aintenance Activities at Production LineC

Autonomous maintenance is geared towards develagpegators to be able to take care of
small maintenance jobs, thus freeing up the skiffedintenance staff to spend extra time on
more value added activities and technical repd@teps have been taken at this line to
develop an autonomous maintenance. There werenacghines at Line C, namely metal saw
cutting machines, press machines (capacity of 3Be® and 45 tonnes respectively) and
injection machine (contributing the highest breakddime). The operators were responsible
to ensure their equipments are in good order aedept from deteriorating. There are 7-step
in Autonomous Maintenance implementation which atenduct initial cleaning and
inspection, eliminate sources of contamination @matcessible areas; develop and test
provisional cleaning, inspection, and lubricatiolanslards; conduct general inspections
autonomously; workplace organization and housekeggpiand fully implemented
autonomous maintenance program. Each step will iseussed accordingly in the next
section.
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7- Step Autonomous M aintenance | mplementation
Conduct initial cleaning and inspection

The first step was established to ensure operatevslop an interest and concern of their
equipment through frequent contact. Initial clegnamd inspection was a part of preventive
maintenance. In any plant or work place, cleaniiigreveal numerous abnormalities, which
can lead to major breakdowns or other losses datletl early enough. Therefore, cleaning
should be part of continuous production activityatttwill result in better equipment
performance. The operators carried out the geneledning and inspection of each
equipment and machine at Line C at the beginningach working day. A check sheet called
the Daily Preventive Maintenance Check Sheet fohe@aachine was prepared as part of the
procedure. The daily checks carried out by theraipes were part of the structured
maintenance program. By carrying these checks, oressipility orientation, quality
consciousness, and self-discipline were expectedigeelop. The procedure was also
expected to:

* Encourage ownership of the machines by the progluaperators through carrying out
some of the basic maintenance functions

*  Observe the critical components for abnormalities

* Remove accumulated dusts from the machines

» Develop discipline among the operators by followsygtematic procedures

*  Ensure that the process conditions and paramatensithin the specified limit

Eliminate sour ces of contamination and inaccessible ar eas

Cleaning and inspection can be made a lot easigreifsources of contamination can be
determined and controlled. At Line C, machines wdezed in such a way that all parts of
the machines were accessible. They were not iadtétlo close to each other as well as to the
floor. This way, dusts and dirt can be cleanedgasid without having to remove equipment
or parts. Similarly, the operators easily did @Vels, air pressures, and other parameters
checking due to no hidden areas. For example, \liemil level in the hydraulic tank was
below minimum, operators will just have to top |it very easily since the locations of level
indicators were just behind of each machine. Eveayn in all lines was responsible for their
work place. The teams cleaned and improved theik wlace accordingly. Quality personnel
will go around assessing the cleanliness of eahdnd team with the highest mark will be
announced as the winner. Rewards in terms of monetad certification will be given.
Basically, operators were not permitted to do teminmaintenance works especially
dismantling machines in order to do overhaulingwieeer, the maintenance technician was
assigned this job once a month. As part of a sdeddunaintenance program, a Monthly
Preventive Maintenance Check Sheet was prepared.

Develop cleaning and lubrication standards

To date, IESB have not yet developed any cleaniriglwmication standards. Normally in this

step, teams must decide which parts of the equipmesds cleaning and how often, which
methods to use, what to inspect while cleaning, tojdge whether conditions were normal
etc. These standards, which were developed threxgkrience, were intended to help the
operators do their cleaning tasks with more comitgeand ability. What they have currently
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was just the standards for the type of lubricaeidus each machine as well as the height of
die for each part number. The machine maker howgveduced these standards. Operators
only have to follow what was stated in these stetgland make changes wherever possible
that substitutes the type of oil allowed. Perioltycaperators carry out basic inspection and
lubrication according to the daily checklist. Howeyvtechnicians have not yet gone into
every aspect of improving the lubrication systenghsas having to measure the lubricant
consumption rate, review the disposal method fedusbricant, establish a service station,
or other improvements concerning lubrication syst®eagarding service stations, a special
separated area called the Maintenance Area wasieemot far from Line C for certain
types of maintenance activities. Blades insideMiegal Saw Cutting machine were sharpen
at this particular area by the maintenance depattit@ehnicians after a certain number of
parts being produced, based on the reading digplayethe Metal Saw Cutting machine
counter.

Conduct general inspection training

Cleaning, lubricating and bolting were carried twtprevent deterioration and control the
basic conditions of equipment maintenance. In fowgtage, operators were trained and
provided with ample knowledge by the supervisordeam leaders in order to get better
understanding of the equipments at their work plades step was attempted to monitor
deterioration through general inspection of equipimk cannot be denied that human capital
was a priceless asset and the workers have todpenty trained. Basically, new workers at
IESB will be exposed a comprehensive inductionntrgy. Fundamental knowledge about
safety procedures, daily operations standards, plage management, etc. was some of the
contents in the training session. On the handthenjob training also being carried out
especially to understand the processes involvedarproduction of a beltline moulding. The
operators will also be introduced to the machimes equipment required in order to produce
a specific part. Moreover, the following were soofi¢he training provided to operators:

At the end of each session of On Job Trainingaetéeader will assess the operator’s skills
and knowledge according to the lists in the tragmmaterial prepared and the operators

were allocated to various production lines throudhiive factory. Basically, the training
provided showed an improvement in the productionoril particularly in Line C. On the other
hand, breakdowns of die, bar materials, electrasadl mechanical failures were the most
frequent in this company. The failure causes howesteowed that human related failures
also need to be given special attention. For igtaRigure 11l encompassed the breakdowns
in the production line in 2006. “Take in Figure'lll

It was discovered that through intensive trainimgl &ducation programs, the number of
breakdowns frequency shows improvements in termeadiction in breakdowns. Moreover,
Production Engineering that responsible in Autonosm®laintenance program planned a
structured training program especially in ensutidgic equipment conditions. This activity
involved cleaning, lubrication and bolting (Naka@im1988). Moreover, Nakajima (1989)
also outlined 7 cleaning check points in orderetedt any abnormalities and hidden defects.
The cleaning check points are as in Table Ill. “@akTable IlI”.

However, in Line C, attention only given to 3 adpeaf cleaning check points as depicted by
Figure 4."Take in Figure IV”.
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In addition, training for housekeeping particularglated to maintain equipment cleanliness
was periodically conducted and external consulisas assigned to deliver the training
program and assessment.

» Setting of die » Bending pad insertion
e Setting of « Front end cutting
temperature
e Overload e Front end lip cutting
adjustment
 Safety repair « Front end flange
cutting
» Change of die « Rear end cutting
* Mould adjustment | « Rear end lip cutting
» Adhesive * Etc.
applications

Conduct general inspections autonomously

This fifth step compares and re-evaluates the olgaand lubricating standards established in
Step 1 through Step 3. This step also tries toveduate the tentative inspection standard to
eliminate any inconsistencies and to ensure thenter@nce activities fit within the
established time frames and goals. An overall icispe process was formalised by
combining the provisional standards created in &epith the additional check items for
routine general inspection. This stage was formét the purpose to prevent breakdowns
from happening again in the future as well as tteateany inspection points that can be
performed by operators themselves whenever breakdeaurs. These points should then be
incorporated into the standards developed in stepl@vertheless, regular maintenance was
still performed according to schedule. Upon discp\w breakdowns, the operators recorded
into the Daily Downtime Monitoring sheet each delpwever, technicians were responsible
to repair any breakdowns. Downtime was divided im0 categories, internal and external
downtimes. Internal downtime consists of the timeew machine or equipment was idle.
External downtime was the time when other outsd&vities were carried out that needs the
production to stop. These data were recorded dowpto car parts and done at the end of a
working day. After three months, downtime data evgathered and recorded into the
Predictive Maintenance Analysis sheet. Clearly,abdewns or defects were almost
impossible to be eliminated; therefore to avoidriheom reoccurring was necessary. Data
were then analysed based on the statistics catclil&@roblems were identified and counter
measured. Hence, recommendations will be made ghraleep discussions among team
leaders, supervisors and managers. There were tiges of breakdown in Line C,
mechanical, electrical, bar material and die. Meat& breakdown involved breakdown of
machine in terms of its functionality. As for elecal breakdown, it involved electrical
aspects such as wiring, loose connections, lightirgic. Die breakdown was due to
adjustment or setting of tools. Through analysidew problems were detected such as
variation of parts; miss setting of parts, macltadgistments, and related errors due to human
factors, etc. For instance, to investigate the esus die breakdown, the cause and effect
diagram was used. Table 3 summarised some causks bfeakdowns at Line C based on
four categories, manpower, methods, material anthima. “Take in Table 111”.
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Workplace Organization

Nakajima (1989) argues that keys to workplace mamant were ‘seiri’ (organization) and
seiton (tidiness). However, ‘Seiton’ (tidiness)emsf to adherence to set standards. And, this
was the operator’s primary responsibility. In sémther aspects of work environment were
considered in order to expand the shop floor teativiaes beyond the equipment itself.
Workstations at IESB, particularly looking at Lidk were organized in such a manner that
emphasis on work effectiveness and safe environnidm location of machines, die racks,
work in progress, raw materials, dies, jigs, to@t;. were all designed with ergonomics
elements. The operators were easily accessed amitedahem. The positions of equipment
were arranged systematically so that enough spaseailocated for operators to do their job.
‘Seirie’ (organization) involves the identificatiaf objectives to manage and the setting of
relevant standards. In IESB, managers and supesvisere responsible for guiding this
activity. The yellow lines are used to show the rmaries of equipment being placed.
Machines, trolleys, or racks wre positioned withiese lines to ensure that everything was
organised. Operators will have no trouble when ilogKor parts, jigs, or racks. The properly
arranged parts can save time and increase prodyets/well.

Fully Implement Autonomous Maintenance Programme

At this stage, operators were expected to conttoueefine the inspection process and to
generate improvements that increase equipment sifan. Moreover, effectiveness in
cooperation between the maintenance and produdapartments also can be improved. The
operators will have to become more independentledkiand confident and work closely
with maintenance staff. They were expected to noonibheir own work and implement
improvements autonomously. IESB is still behindairhieving the objectives of this step
since there was many elements in each of the ssteps are lacking. Yet, a number of
improvement activities were continuously implemente create an ongoing autonomous
management atmosphere. This was done through thktyqeontrol circle (QCC), 5'S
activities, counter measuring downtimes and breakdo and others. More importantly,
Nakajima (1989) has suggested that there were rk@jementation factors of autonomous
maintenance such as progressive education andnggaicooperation between departments;
group activities; prompt equipments problems treatiiby maintenance department, etc.

CONCLUSION

The 7-step of autonomous maintenance has been nmpted successfully in IESB,
particularly in Production line C. The benefits M and autonomous maintenance have
been addressed by many authors (Nakajima, 1988anjadantan, Nasurdin, Ramayah, &
Ghazali, 2003; Ahmaed, Masjuki & Taha, 2005; Banflearp & Hides, 1999; Brah &
Chong, 2004; Cooke, 2000; Cua, McKone &Schroedéf)12 Seng Jantan & Ramayah,
2005). However, one of the key success factomutonomous maintenance in IESB was
surely the top management commitment and suppbg.ohgoing strong support from top
management enhances the morale and motivation QB I&aff. Allocation of training and
education provision also helps to upgrade the skil technical capabilities of production
and maintenance (Production Engineering) departstafft More experienced technical staff
can be more focus on equipment improvements. Tthaspverall effectiveness of equipment
can be improved significantly. Additionally, equipnt deterioration can be eliminated as the
equipment operated efficiently. Moreover, the pesitattitudes towards autonomous
maintenance enable other TPM’s pillars to be impleted successfully as well.
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Tablel: Description of L osses

Types of losses

Characteristics

Downtime/breakdowA

Speed lossebs

Defect:/rework

Equipment failure — fronbreakdowns. These failures
are due to chronic/sporadic losses

Set-up and adjustment — from exchange of die in
injection moulding machines, etc

Idling and minor stoppages — due to the abnormal
operation of sensors, blockage of work on chutees, e
Reduced speed — due to discrepancies between
designed and actual speed of equipment

Process defects and rework — due to scraps and
quality defects to be repaired

Start-up loss (reduced yield) — from machine start-up
to stable production

Notes:  Equipment availability” performance efficiency;quality rate

Source: Nakajima (1988), p. 14.

Tablell: Typesof Losses

L osses

Category

Set-up/adjustment
Cutting blade loss

Start up losses

Minor stoppages

Speed losses
Defect/rework loss
Scheduled downtime loss

Equipment efficiency related
losses

OoOo~NAWNE

Management loss
10.Operating motion loss
11.Line organization loss
12.Logistic loss

Human work related efficiency

13.Measurement and adjustment loss

14.Energy loss
15.Die, jig, and tool breakage loss
16.Yield loss

Effective usage of production
sources related losses

Source: Venkatesh (2006), p. 22.
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Figure 1. Moulding Manufacturing Processes
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Figurell: Betline Moulding Processesat Line C
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Figurelll: Breakdown Frequency in 2006
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Tablelll: Thecleaning check points

Activity

Itemsto Check

1. Cleaning main
body of equipment

2. Cleaning
ancillary equipment

3. Lubrications

4. Cleaning around
equipment

5. Treat causes of
dirt, leaks, dust, etc.

6. Improving access
to difficult to reach
area

7. Cleaning
standards

Check for dust, dirt, oil sludge, , scraps, otlweeign
matter adhering to equipment

Check for loose or missing nuts and bolts, etc.

Check for play in sliding parts, jigs fittings etc.

Etc.

Check for dust, grease, dirt, oil sludge, , scragiser
foreign matter adhering to equipment: e.g. micracves,
belts, motors, covers, control boxes, etc.

Check for loose or missing nuts and bolts, etc

Check for buzzing solenoids valves and motors

Etc.

Check for dirt, dust, and sludge on lubricatioreage cups,
lubrication devices

Check lubricant levels and drip levels

Make sure lubes pipes are clean and no leak

Etc.

Ensure tools are properly placed and not missing
Check for bolts, nuts, etc. left on the machine

Check fro drop parts, work pieces, etc.

Make sure all pipes clean and no leak

Etc.

Ensure all information related to causes of dustdleaks
etc. made available to all

Ensure action taken to prevent the occurrence stf, diirt,
leaks, etc.

Ensure sufficient effective plans to deal with Istading
problems

Etc.

Ensure inaccessible areas well documented

Ensure covers easily detachable to facilitate atepn
Ensure tidiness and safe working environment

Etc.

Ensure cleaning standards available for every mpéce
equipment or area

Ensure cleaning duties been clearly assigned

Ensure cleaning tools and methods clearly specified
Ensure cleaning time and interval clearly specified
Etc.

Source: Nakajima (1989), pp.174-175
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Cleaning all Eliminate L ubrication:
eguipments: contamination: * Check oil levels
» Check for dirt,  Oil » Check hose,
dust, Ieak_s, * Dust ] DPipes,
grease, oil sludg * Leaks + Check for leaks
etc. « Dirt, Etc. * Check for dirt,
dust. etc.

FigurelV: Cleaning check pointin LineC

TablelV: Causes of Die Breakdowns

M anpower Methods Materials Machines
Lack of Procedures  Over :
oo e . Life span

training not followed specification

New Not check . Miss-setting
Adjustments

operators procedures of parts
Roll forming

Careless
errors

Handling Parts defects

Servicing

Not follow

standards
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