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PROBLEMS OF MODERN METHODS IMPLEMENTATION OF STOCK OF
TECHNOLOGICAL MACHINES MANAGEMENT

Productive management of possessed infrastructurene of the factors that determine competitiveness
of enterprise. Its functioning is aimed at complyiwith technical requirements of manufactured goand
simultaneously keeping to costs limit, specifici@déncy and production ability. In fact, the propmverating

of devices in the enterprise is a very importaetint of system of machine operation managemeapelPr
operating demands specific actions due to havingioeproduction demands, priorities and superwisio

Issues connected with traditional and modern stdakachine tools management were presented irptpsr.
Methods of technical infrastructure management wterise and their advantages and drawbacks were
discussed too. Special importance is given to TPEh-innovative approach towards machine operattos,
reduction of stoppages and elimination of sourcesvastage. Key aspects of TPM implementation preces
which requires eg. systemic everyday work (5S),enmesented. Beside technical and personal problims
area of fulfilling the rules of safe work with manimg devices was discussed. Stages of searching fo
incompatibilities, generating of necessary docusard establishing essential areas of technicadliton

of machines conditions were showed.

1. INTRODUCTION

The recent years in many Polish enterprises wegetithe devoted to maintaining
proper position on the market in the face of comsille competition. The high position on
the market is shaped first of all, by appropriatelgh quality of goods, so in order to
achieve this position, one must implement propethous of enterprise management.

Then the realization of production tasks is linkeith proper coordination of means
and the integration of all functions of the entesgr The work of every organization section
and every worker is aimed at producing goods tbatecup to customers' expectations.

The one of elements determining high quality ofducis is a stock of technological
machine tools which technical condition has sigaifit influence on the level of received
product quality and final enterprise competitivenda order to reach maximum effects, the
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process of machines and devices supervision in meanterprises is not always
accomplished the way to ensure the minimizatioeftdrts (eg. costs of stoppages, repair
work, purchasing of spare parts, wages for rep@wy incurring for necessary operating
and service. Various factors have a decisive etiachis:
— elaborate procedures and instructions in the ramig@lanning and completing
of service operations,
- lack of economically justified directives on plangiservice work,
— a wide range of responsibilities and lack of spediduties for services responsible
for individual processes,
— low expenditures on service,
— little opportunities to switch off machines and @eg in order to carry out service
because of their overload.

2. METHODS OF STOCK OF TECHNOLOGICAL MACHINE TOOLEANAGEMENT

Establishing production system — especially stotknachines and devices — their
operation and liquidation or reorganization, isoasated with the use of certain operation
strategy and implementation of proper managemeiihads. Technical infrastructure can
be managed with traditional methods (classic) —aegordingly to organization potential,
condition, effectiveness, reliability, mixed metlpdand modern methods like: Total
Productivity Maintenance, Reliability Centered Maimance or by implementation
of process management in maintenance department.

The main indicator in traditional management accwydo operation potentiais so
called product service life, which is one of the sihamportant indicators of operation
guality of mechanical objects in theory and operatpractice. Establishing of service
interval life values, in other words, the frequeranyd the range of periodical operation
of machines is the crucial problem in proper (opiinoperation of object work.

The strategyaccording to conditiorconsists in monitoring the mechanical condition
of machines and working out diagnostic data whitbws to make rational decisions in
operation system and its surroundings. In practoethe one hand, one mostly draws upon
the stiff plan, but on the other hand — partialpon constant or periodic diagnostic (it is
mixed strategy

The strategyaccording to effectivenesgoncerns events when relative aging
of machines comes quicker than their material veeat tear, then those machines fit for
usage are withdrawn from stock of technological mae tools due to being in
unsatisfactory effectiveness or not fulfilling newhtroduced requirements. The decisions
are made very often on basis of the results ofoderiinspection of reliability level
(according to reliability strategy) of machines operated until the momeninofeased
damages intensity. The inspection is carried owgmthe outcomes of damages do not cause
any hazard, do not abuse the rules of industrfatysand do not increase operation costs.

One of the modern strategies is Reliability Cermtekdaintenance (RCM). This is
a process that allows to determine service req@nesnof technical devices considering
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their usage specificity. RCM is often perceived asplatform that interrelates many
scientific fields: reliability, IT, statistics andconomics. It allows to obtain the effect
of synergy, which results in using many differerdgthods within the realization of the one,
precisely specified target that is optimizationvesr actions. Applying formal procedure
of RCM allows to choosing proper strategy of sesvirtdividual parts and components and
to determine particular and more effective techegyuAll these actions are based on
environmental, operating and economics factors.

The increasing share of preventive maintenances @ssivell as existing competition,
force to intensive search for opportunities of @dg costs and outlay on machines and
devices preservation. Activities called as Totabdictive Maintenance are of great
importance too. TPM assumes that activities ainteghaintaining movement should take
place in production area, enterprise's repair simapalso in external repair shop. The main
goals of TPM are:

— the reduction of costs of unexpected stoppagesuseast faults,

— the reduction of total investment costs,

— reduction of cost per unit of product thanks tddremachine operating,

— the improvement of production process stability recess is under control and
guaranties obtaining product of proper quality vittver production costs,

— implementing system of autonomous machine servigeoerators and system
of planned servicing and repair of machines.

The method covers the whole period of machine fantctg during production
process, is based on prediction - 'anticipationfagiires that could possibly occur. The
implementation of TPM takes place gradually andegswext machines in enterprise. The
decision about the sequence of machines coveredTPW should be the result
of determining their priority in the process. Iretbontext of TPM functioning, the proper
operation is not possible without implementation coimputer system, which allows to
collect considerable data, processing, transfemoncgrtain departments and the proper use
of data. There are many applications available lb@ market that support this area
of enterprise activity, however, many times theg axkpensive, as a result unavailable for
small and medium-sized enterprises.

Moreover, apart from properly adjusted operatimgtegy, crucial is an appropriate
organization of service responsible for the sumdowi process and regeneration
of technological machines system.

Many enterprises characterize of implemented qualdnagement system 1ISO 9000.
One of the requirements Bocess managemenh which should exist system which uses
resources to transform input data into output dataeference to operating system it is an
identification of actions performed by maintenaseevice and their hierarchy.

Job description of maintenance service dependsaotory size, stock of machine
tools. The bigger the number of machines and tlorersity, the smaller number
of processes. In small-sized enterprises wherentimber of machines is little, the job
description is theoretically wider because suchvises (if they exist) perform bigger
number of work and apart from basic processes, pleefprm activities not connected with
the specification of organization unit.



52 Katarzyna ANTOSZ, Barbara CIERSKA

3. PROBLEMS OF IMPLEMENTATION OF METHODS OF TECHNAL
INFRASTRUCTURE ENTERPRISE MANAGEMENT

The condition of possessed technological machiseme of the factors determining
the enterprise effectiveness. Despite having a keuye about possessed infrastructure,
traditional supervision system still predominateanning and realization of labor which
improves the enterprise quality proceeds in anfilcsent way.

The large extent of machines use can be an impadjwaich prevents from carrying
out necessary services. Little outlays are anogpineblem. Surveys carried out in chosen
enterprises were the source of neglecting and fextef of implementation of modern
strategies of stock of machine tools managemery ane:

a) lack of prevention work in maintenance

The repair of damaged equipment requires high dastsder to maintain industrial
enterprise. Sudden and unplanned stoppages mapkoajoiction costs through: the costs
of repair, delays in realization instructions &Repair works are or are not replaced by
prevention, however techniques of so called maariea forecasting are being constantly
developed and can be easily implemented in greabowes all over the world. Prevention
instead of sudden repairs means initiation of pses in which non — intervention
measurement of chosen parameters which are codnebtectly or indirectly with
machines ability, is carried out. Measurement tesalle used to indicate certain tendencies
of upsetting or wear and tear of a machine, orasecof exceeding established alarm limits
— to perform service in order to avoid seriousufi@lof production line.

b) low outlays on repair management

Economic changes in Poland within recent years haWleenced the financial
condition of Polish enterprises. Most of them irstauggle for existence, give up the
financing some areas of enterprise activity e.gairemanagement. However such savings
are apparent. The growth of faults can be noticewxpected stoppages, and delays in
instructions realization and higher production sost

c) lack of time in schedules of machines work iéeinfor service

Customers specific requirements: high quality obdoicts and services especially
timeliness of instruction realization which demamdsistant operating of stock of machine
tools in the enterprise. Such actions often press&oim performing service actions. In case
of the same types of machines the load is planoadake possible a temporal exclusion
of the machine from the production process. Thaesgets complicated in the moment
of bottleneck occurrence in production process whiéris impossible to perform any
services, which results in systematic aggravatfiamachine condition.

d) repetitiveness of problems

In case where there are no prevention activitighenenterprise, the results and causes
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of faults are not analyzed. Lack of the data caubas the problems of faults and their

reasons are analyzed every time they occur. Asaltyghe real reason of defects is not
detected and eliminated, there are ineffectivehoug in terms of long period and generates
costs.

e) diversity of approaches towards maintenanceisesvin reference to similar or
identical machines and devices

In many enterprises with specified production spieation there are installed several
the same machines and devices, similar producin@s letc. It would be justified to apply
similar to each other plans of functioning maintese services to all of these machines.
According to the modern production management pbpby (Lean Manufacturing) one
should apply standard procedures in terms of igksertraining, spare parts storehouses
functioning, location of technical inspections etghat would bring notable income.
Unfortunately, in actual production conditions trassumption not always comes true
because of special, constant maintenance servicek wanagement. In small-sized
enterprises it is mostly one group of workers wdifferent authorities and experiences,
where the identification of reason and method phieéng a fault takes place subjectively.
In big factories/manufactures, maintenance servitestioning within one enterprise,
constitute individual units, where different maasnoperating and protection procedures
are used.

f) not obeying established company standard

The crucial element in enterprise functioning i$ oloeying procedures and as a result
making many mistakes by workers. The repetitivéufai of the same device comes as
a result. While observing, we can notice that cadesich insubordination often happen in
manufactures which have great knowledge and expmrien operating technological
machine field. In theses cases, there is a ne@dpgiment of proper workers supervision
system.

g) performing unnecessary work, performing work eRrcess, applying improper
management methods

Research results prove that some of activities fromintenance are performed in
a wrong way — no reaction to workers signals owvaigs excess do not improve machines
condition. It sometimes happens that despite tieectmess, planned actions are, according
to conservative strategy — e.g. of too wide rarigenay concern excessive spare parts
purchases and the necessity of their long-termagerdeterioration of oils or coolants
stored in bulks etc.

However in many small-sized enterprises the ranfyenaintenance services (on
condition that they exist) covers not only actiammnected with machine and devices
supervision process, sanitary fittings, transpaetvises etc. This wide range of job
description constitutes main problem of ineffeatigss of supervision process.
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4. IMPLEMENTATION OF TPM ASSUMPTIONS - A CASE STUDY

4.1. PRACTICAL ASSUMPTIONS OF TPM SYSTEM

Total Productive Maintenance is a way of managemewblving all workers in
maintaining continuity of production. The elimiraii of losses is based on teamwork, in
addition to which, TPM combines all actions undegta by different departments
of a company into one. The basic assumptions are:

- Total Profit — focus on gaining profit;
- Total Prevention — priority of service and maimince over production plan;
- Total Involvement — teamwork on all levels witte view of eliminating problems.

In comparison to the traditional approach, impletagon of TPM involves a certain
revolution in the company as well as giving up estéypes. The basic change that needs to
be anticipated while implementation is giving otpeprities to the fields of:

I. MACHINE — teamwork on eliminating losses, instea “if it works, leave it alone”;

lI. PRIORITY — prevention, instead of: productiolaup;

lll. TYPICAL ACTIONS - service (inspection), maimtance, modifications in the
machines, providing documentation and analysis atia,delimination of possible
failure causes, instead of “putting out fire”;

IV. MODIFICATIONS OF MACHINES - every critical inhie process, instead of lack
of activity due to lacking time, instead of workiagparately;

V. ORGANIZATION STRUCTURE - Maintenance service dgtated with production,
instead of working separately.

Success in the implementation of TPM is based khieh the interest and
participation of machinists in the streamlining gees. It is them who have current
information to prevent failures. It is importanttrto load them with new responsibilities
who which there is always an opposition, but todfar the rights to decide about the
machine. Their responsibility for operations wébtd to skillful detection of defects which
could result in serious damage.

In practice, it is important to remember that theeparation stage before the
implementation should involve:

1. Training - of all the workers starting from the hegt ranks to ordinary workers -
raising the awareness of significance and neeldeothanges implemented;

2. Setting up teams responsible for preventive actions

3. Reorganization of workstations - introduction ofiesuresulting from pro-quality
philosophies - particularly 5S: Sort, Scrub, Stnégg, Standardize, Systematize;
analysis of safety (shields used, protections tegufrom the specificity of
activities) in respect to accordance with obligat@quirements (regulations,
norms, recommendations).
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4.2. REORGANIZATION OF WORKSPACE

The two initial stages enumerated above do notlvevonerous or time-consuming
works. While planning the training and compositairthe teams one has to realize the need
to incur some costs, devote some time for desiamnmng and teamwork. The preparation
of workstations to work in TPM system can prove endifficult.

For instance, ina company’s production processeeaaluation of the machines’
importance was made. The choice of machines waducted according to the criteria:
failure frequency, the frequency of technologiga¢@tions in a production process, quality
and precision of processing. A grinding workstatisituated in the tool section of the
company, was qualified for the preventive servioe! grinding machine of an old type is
used to a large extent for sharpening machiningstdbis the only machine tool used for
this propose in this company. The company is nahphg to purchase a new machine
assuming that the implementation of TPM sessiohmat only streamline the work in this
stand but will also lead the machine to a levehmh ability and functionality with no
regard to the age of it.

The first stage - panning - is the analysis of¢heent state of the machine tool. The
results of a model analysis are shown in Tab. 1.

In Fig. 1 some identified problems and defects mithgrinding work stand are shown.

After a preliminary analysis of the machine, itBaéncy, fithess for use, appearance,
position in respect to neighboring work stands &madsport ways, an analysis of safety
of work was conducted.

The analysis of working conditions in regard to Ha#ety of workers operating the
machine is the vital issue in carrying out actioimat lead it to the point when it fits the
formal requirements. In the European Union, thedioip documents are the Directives
of the Council of Europe as well as the requiremaritthe National Labor Inspectorate in
accordance to the directives of the Minister of iy on the industrial safety concern the
use of machines.

Table 1. TPM session - step |

TPM Session — step |

Needs Decisions

Analysis of the operation and maintenance manua buy new elements in place of the broken or warh
(DTR) taking into consideration the elements sulevices

assemblies that are likely to be needing exchange.
To evaluate the condition of the machine To buyemals needed for the repair: paint, finishing
putty, insulation tape, warning labels, tools, peiiis foil,
protective clothing

To plan the supplementation of equipment To buy lghting, casings, electric wires, shields

To find equipment on other work stands being these To buy new connectors, paints etc.
the result of lack of order, estimate the degreeveér
and the need
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Lack of local Unshielded

lighting \ ‘7 grinding wheel

Not used tools
Storage of left on

unnecessary the machine
containers \
Lack of labels _—
Unshielded

electric wire \
Obsolete power aint coming off
distribution box > body

Improper
emergency STOP
button

Fig. 1. Problems within a grinding work stand idéetl before the TPM session

For the reorganization of the work stand an ansly&s carries out in accordance to
the National Labor Inspectorate’s directives, ressof which are shown in Tab. 2.

Table 2. The results of the analysis of safetyhandrinding work stand

TPM Session — step Il

No Problem Positive results Negative results

1. Visibility and ease of identification Control elements are in good Control elements are improperly
of control elements working order labeled

2. | Position of control element¥he machine tool cannot start
important for safety outside thautomatically
dangerous area

3. | Starting of the machine possible Starting of the machine tool

only through intentionalhappens as a result of a deliberate
performance of the control systemaction
4. Equipping with a control system - lack of elements for complete stop of
designated for complete stop the spinning elements
5. | Equipping the machine withthe machine is equipped with anthe emergency stop button is not
emergency stop device emergency STOP distinct in shape and color from the
other

- it is situated non-ergonomically
- lack of grinding wheel guard does not
stop the machine
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6. | Fitting the shields protecting from the machine tool is equipped the shields are not designed for
dropping or throwing out objects |with a grinding wheel guard grinding wheels of different sizes

7. | Fitting of casings or ventilating - lack of ventilation for the
devices protecting against gas and accumulating dust
dust
8. Fastening of the devices and partsnsures stability: the machine is
to ensure stability fastened with screws to the
foundation, parts - with handles
or stays
9. | Fitting of shields against tearing efas in pt 6 - the shields are not designed in a way
braking down of the elements or thalrive elements secured properthat minimizes the risk of chips being
tool thrown out
10. Preventing access to contact zonas in pt 6 - the shields do not minimize the ngk
with movable parts of machines hand injury in contact with the grinding
wheel
- shields easy to remove
11.| Proper lighting of the workspace - the stand ist msituated on the

southern side which causes
considerable differences in intensity of
light - high brightness of the
surroundings and eye fatigue, shadows
and no lighting of the work zone.

12. Protection against the risk of - risk of eyesight damage caused by hot
touching hot or extremely cold chips
elements

13. Fitting of warning devices - there are no devieesning against

the danger in case of excessive noise.

14. Providing safety while in the zone safety of the workers is
of the machine tool provided

15. The possibility of disconnecting energy supply labeled and safe
energy sources - safe connection

16. Safety against fire, explosio - lack of safety against electric shock -
electric shock easy access to the distribution box, lack
of labeled wire cover (the possibility of

tearing it out from the connector),
destroyed wire insulation

>

Considering the National Labor Inspectorate’s dives on safety, there are
difficulties in fulfilling all the requirements. hthe case considered, the most significant
problem was proper design of the grinding wheelrgu®n one hand, a full guard would
protect eyes and hands, on the other hand it wmalkke the working zone less visible. If it
was produced out of a transparent material, it d@aluse its quick destruction by hot chips
of metal sticking in it. Moreover, it is known thvetically that the guard should be put on
during work , but observation shows that the waskaake their work easier by dismantling
it. In any case when such doubt of a similar charaaccurs, the solution should be the one
that protects health most efficiently. In the modelrk stand the existing shields stayed in
their place, but wearing of safety glasses wasretie

The next step is devoted entirely to organizingwloek stand. The results are shown
in Tab. 3.
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Table 3. 5S Campaign in TPM session
TPM Session — step Il
Problem Characteristics of actions
Inspection of everything in the range of grinditgrsl, selection of necessary and unnecessary items
Sort (decision what to throw away, what belongs to otktamnds), elimination of unnecessary items
outside the stand.
Washing of the machine tool, disassembly and chepoif the movable elements, lubricating the
transmission. Removal of the old and peeling p&iorh the main body, painting of the main baody.
Cleaning, exchange of the worn out and paintinghef good valves. Marking of the movable
Scrub . . s A
elements Cleaning of the tools, gathering and pgioif the handles, joining elements necessary for
the processing. Removing of the pieces of rubbtdbaning of the floor, window sill and the
window, cleaning of the panels and cupboards.
Organizing the handles and grinding wheels: fretjyarsed objects - close to the machinist, within
Straighten | the reach; less frequently used - in the cupboardutpit. Labeling of the storage facility for the

parts before and after the processing.

StandardizatiDesigning of 5S Campaign visualization cards ineortb form habits of maintaining order and

on proper organization of labor.
Systematize Designing work stand cards for autonomic and préverservice. Markings of the machine tool.

Table 4. An example of a list of activities for ambmic service of the work stand

No. Markings Action Method How often?
Check the
1. performance of STOP on / off every day
switch

2 Check the oil level in visuall every da

' the headstock Y y day
- Turn the lever to the

3. Check the condition of left 5 times, right 10 every day

runners

times, left 5 times

5S practices enable to maintain a good image otdmepany but above all, to make

work easier, the effect of which are good results.

In the TPM system the practice of standardizatibrnvork, maintaining cleanliness
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and order as well as systematization is mirroredh work stand documentation. The
design of it and putting it within vision is aimed visualizing the actions of everyday use
of the work stand and extorting the performancerelentive actions on the worker in due
time and in a designated way.

The examples of notation in an everyday servicd eae shown in Tab. 4, examples
of actions for preventive maintenance in Tab. 5.

Table 5. An example of a list of actions for pretisn maintenance of the work stand

No. Action Authorized Machine part How often?
worker
1. | Check the connection electrician supply system ncean a year
2. | Check the control elements mechanic Off switches once in a year
Check and adjust the sub-assemblies of| the . .
3. : mechanic runners of the table once in a year
machine tool

The documentation was placed directly by the maxhwool, in the view of the
operator.

5. CONCLUSIONS

The implementation of a modern management of machistock needs actions to be
undertaken in various spheres of a production phenformance. It is more versatile and
comprehensive - the whole of machines and applsamonstitutes a place of work for
people. What is needed is knowledge of not only ritechines but also the knowledge
principles of organizing work stands, spatial plagn ergonomics, design of processes
of work, including the factor of risk to health lifie, specific qualities of the surroundings.
The effort put brings measurable advantages - afieducting a TPM session an increase
efficiency is observed, lower rate of breakdownsduction of unforeseen stoppages
duration and costs of production. Designing anhetist, safe and properly organized work
stand lowers the risk of industrial accidents, bdlos crew’s morale and triggers creativity -
new ideas for streamlining everyday activities app@uality of work affects directly the
guality of products and lowers the rate of custoomnplaints.
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