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Abstract. The performances requested from the productiompetgnt and the associated economic issues bring the
originators and the users of production means totsgested in the failures of the materials, vitikir consequences
and the organizations which result from it. Amohg tools used for the evaluation as of these padoces, one finds
the history file. Today, its exploitation becameeahnique of rigorous analysis consisting in exingi the experience
feedback. It is an approach of maintenance aimiogiging the function and at maximizing the availiéyp of the
credit at the best possible cost, while proceettinthe good maintenance and the good moment. Pipiach enables
us to know, to evaluate, envisage, measure andotdhe failures, to even accompany the op eratioigdition of the
machines. These concerns are expressed and ttbabedjh the concepts and the methods of RMAS i,
maintainability/maintenance, availability, safefg]. These files contain the failures types andrthlkronologies as
well as the maintenance actions recorded in the @f the costs of maintenance, from duration artdreeof failure.
By exploiting these types of files, one can evatuhe operation parameters and the health condifitine machines,
thus managed to apprehend the plans of maintertartbe needs for the production in real-time andefach machine,
objective of this work. For better characterizilg toreakdown and well evaluating its consequenaexefi cient
called proportionality factor of the breakdownBg" has been introduced. This coefficient enables wdetermine the
relationship between the breakdown and the durdtiehto cure this breakdown. In this work oneriteiested in a
series of boring mill.
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1. Introduction allow the company by using the experience

With today’s industrial competition, the feedback, to diagnose its existing system of
companies are increasingly sensitive to themaintenance, to highlight its forces and its
importance and the interest of the control of theweaknesses while determining in a clear way and
costs induced by the accidental failures of thespecifies the priorities to be undertaken and the
systems of production. From now on, maintenancections to be carried out. Among these actions, one
became one of the strategic functions of thecan quote:
company. It constitutes a factor of competitiveness « The enrichment and the refining of right and
and decisive perennially forthe company aiming at  relevant information necessary for the control of
answering the industrial requirements to knowingto  the operation parameters;
improve the reliability of the equipment and qualit « Improvement of the equipment availability and
of its products while reducing the costs [2]. The safety;
companies which survive and prosper are those. Control of the spare parts management;
which knew with each time to evaluate and « Priorities in work to be carried out in the
reposition their maintenance to adapt permanently company;
to the new conditions imposed by the production . To contribute to ensure the production
materials age and the competition of the market. In  enyisaged,
order to maintain this opportunity and to set up a. Tg contribute to maintain the level of quality of
powerful management system of maintenance, the (pe product manufactured,
?}l/%(ta(ralr%ncgr%rggrzr:jytésva:gg?th\}vgﬂlgzﬁ?hltasbi)i(ésgtlgr?. To contribute tothe respect ofthe deadlines,

. .2 7"« To respect the human objectives: work
the one hand and to make the strategic decisions o
priority of maintenance which is essential on the conditions and of safety,
» To preserve the environment.

other hand, objective of this work. L . :
The aijditjof ILaintenlance essential stage o The objective of this work allows, by re-using
’ g {he previous experiments, to improve the resolution

any progress of control of the function maintenance "
even control and removal of the breakdowns, WiIIofthe current problems, to detect the most ciitica
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components, to determine the set of prioritieshef t Table 1. Nomenclature ofthe boring nRIFEIFER

maintenance actions to carry out and to direct theN° N°

procedure of exploitation towards the links morg of Designation of Designation

penalizing in the company [3], to even define thpRart part

recommendations necessary to the maintenarjcé®l |Bed1 16 | Indication of

service, to draw up the suitable maintenance plaps position canters X

[4] and thus to engage in a process of continuops®2 | Bed 2 17 L”:S'ﬁ?;'r?rlemers YOf

Improvement. 03 | Count of | 18 | Indication of
) . tightening position centers W

2. Presentation of the machine _ 04 | Side bench off 19 [ Lids out of steel

Among the machines which take part in the the machine centers X

machine-work, the boring mill, figure 1, constitdte| 05 [ Saddle and| 20 | Lids out of steel

of the following elements, table 1. T his machine is toolhead centers W
essential in the workshop of machining shovels and06 | Lying of the | 21 | Crank in central
cranes factory (CPG), Ain Smara, Constantine. |lt machine cross _
makes it possible to bore, to ream, mill and even 07 | headstock 22 | Lever of selection
sometimes to fiter. Its dysfunction makes i ABC
possible to cause rejects, even to increase thte do8 | ATow 23 g&zr::;‘tﬁzoqigﬁgnms
price andto delay the production. of the tool
09 | Principal drive | 24 | Lids with spring in
with dc current spiral
10 | Drive of the | 25 | Chain of counter
advance of weight
amounts  with
DC current
11 | Drive of the | 26 | Flexible device of
advance table supply energy

with dc current
12 | Stitch boring 27 | Protection (hydraulic
tightening and
centralized greasing)
13 | Stitch milling 28 | control of oil for

e greasing by
~ PFEIFER circulation of the

Figurel. The diagram of the machine boring mill _ headstock
(PEEIFER) 14 | Directional 29 | Cupboard of the
orders of the

To ream: it is to carry out a boring or to recegs amounts

then to give it a given minimal diameter; itipals | 1° | Suspended 30 | Motor of the tool

desk tightening

widen a diameter.

To m|II_: It is one_of th? fundamental proce_ssesnamely reliability, maintainability and availabilit
of mechanical machining it allows the completion

: . : S while all based on the study of the history file, t
of the very diverse work since a simple raising unt even know to decipher the needs and to translate
the cutting of the gears.

Another operation consists in bevelling thethem into research project [5]. Consequently, the
edges of a hole in driling and removed by exploitation of the feedback experience constiutes

trimming. The parts of bored bid iron and cast 'ronrObUSt support of the function method, brain of a
arlmd f:)r%ing mpill are workeglgv\l/ith the borelr- maintenance service [6]. This chronology enablesin

. . . determining the health condition of the machine.
stra\/\fperry dish tc.’ ol_otaln the heads of bolts. # is What enables in targeting and thus determine the
machine of a major importance for the company.

priority actions of maintenance. Then using the
3 Th K thodol Ishikawa diagram finding the solutions suitable and
- 'he work methodology finally to draw up a plan of maintenance for the

The r_nethod used in th's work is pased onthe achine. For better characterizing the breakdown
determination of the various operation parameters,ynq well evaluating its consequences, a coefficient
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called proportionality factor of the breakdowns to the persons in charge of maintenance to have, in
«Fp» has been introduced [6]. This coefficient the long run, a comprehensive view of their
enables in determining the relationship betweenthproduction process and industrial plants, even thei
breakdown and the duration lost by the latter. operation parameters, namely reliability,

Fp = Lost hours/breakdowns number 1) malntqlnablllty and av.allabmty. Thus, to predist

) ) ) evolution in time and implement processes for early

This study will have as favours to bring the gecisions to ensure the company performance. This
production and maintenance personnel on the ongeets the needs for production in real-time, pyimar
hand and to increase the probability of quickly goal of the maintenance service. Thus, to apprehend
covering the true cause with a faulty operation onihe maintenance priority actions which is essential
the other hand [7]. The study is made forapefiod and to release a precursory plan of maintenance
six years from the year 2004 until the 2009.

5. Study of the reliability parameters during

4. Study of the times evolution and the the years 2004-2009
number of breakdowns The industrial persons in charge must therefore
o —e— Electric have a comprehensive view, in the long run, af thei
20 ) 8 vechanial production process. This results in the need for
2 o ] X/ v restructuring information, on the equipment
EM‘LA%‘WAT 4 operation, to predict its evolution over time and
g o e e Other implement processes to ensure early decisions, at
2004 205 2006 2007 2008 2009 the desired moment, performances of the machine

Years

operation.

The reliability indicators constitute privileged
Figure 2a. Evolution of the downtime of machine representations for decision making by anticipation
The study of their evolution in time makes it

10 p— possible at the same time to know the actual
= 8 o position of the equipment, but also to predictato

3 ° Mechancu certain extent, future situations. From these
:__‘ l pAl L indicators one can judge the equipment state and is

0._"/_,_,_  o—0—0- Other what it is profitable in a manufacturing process or

004 2005 206 207 208 209 not and that by a regular follow-up recorded in

Years . . . . .
history files: a technical dossier of the machine.

This latter, after a given period, allows the dtatis

Fi 2b. E i fth k f . . .
igure 2b. Evalution of the breakdowns number o makers maintenance staff / producers to judge its

machine .
effectiveness.
= 250 - .
55 v 200 O 5.1. Calculation base o
22 S 150 —#— Mecharicul Calculate are based on the indicators of the
é g % 100 T\ Hydr aulic reliability, figure 3.
85 ¢ i
O 82 50 y /.>J Other ] 1
g o--’z-‘—":'s'ﬁ A (fallureraté: (2)
2004 20056 2006 2007 2008 2009 BF
Years
TTR
MTTR= 2 (3)

Figure 2c. Evolution of the breakdowns proportidtyal numberof breakdown

factor of machine

_ u(rateof repail):L (4)
Report: By studying the breakdowns chronology MTTR
and their immobilization durations, it can be noted . .
d . o . otentia-downtime

that the mechanical breakdown is most dominan©perationbavailabilty ratio= & ontal (5)
and longest to repair. Thus to prepare the spare pa P
of first need and to determine the maintenance

iori ' dv of the it Intrinsicavailabiltyratio—& (6)
priority actions to carry out, a study of the biiig MTTE + MTBE

parameters is essential. The latter makes it jgossb
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Figure 3. T he reliability indicators

5.2. BEvolution of the reliability parameters

that the machine health condition is in degradation

Evolutions of the reliability parameters, the period of old age with a failure rate equal to 0,8,

failure

rate, the machines maintainabilty andasking a special attentio@onsequently, we passto

availability are respectively represented on figure the Ishikawa diagram to release the causes of

4. 5and6.
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Figure4. Evolution of failure rate of the machine
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Figure 5. Evolution of the maintainability
of the machine
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Figure 6. Evolution of the availability of the maoh

Comments: By interpreting the reliability curves,
of maintainability and availability, it can be nate

breakdowns and thus to propose solutions with the
maintenance service.

6. Determination of the breakdowns causes

The maintenance in operational condition of
the industrial systems with lower costs became a
critical factor as for the performance of the
companies and the traditional concepts of
preventive and corrective maintenance are
supplemented little by little by a taking into aoob
more reactive and proactive of the failures. Since
the critical failures were identified, it is a gties
of determining their causes. For that the Ishikawa
diagram (cause-effect) is of a great utilty. It
consists in seeking the causes in the 5 M (Man
power, Matter, Methods, Means and Medium). The
5M approach is based on the knowledge of the true
state of the material credits; the investigatioto in
the probable causes of failures and the catch of
proactive actions aiming at eliminating the causes
from failure. The exercise starts with an inventory
of the problems by using the diagram of
ISHIKAWA. The latter makes it possible
nevertheless to pose the problem well and to seek
the suppression of the main cause while thinking of
observing the basic conditions and standardization
before wanting to improve [8]. The causes of
breakdowns of the machines are of two types,
structural components of maintenance (Man power,
machine and matter) and elements of maintenance
insurance (Medium and method), respectively
represented on figure 7.
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Figure 7. Diagram cause-effect machine

7. Preventive actions and corrective to be actionsto carry ou in the company to the needs fo
taken the production in real-time.

After having made this study and to determine, R dati
using the Pareto diagram, by order of importanceg' ecommendations .
the breakdowns we recommend to the service . 1- The use of the organization tools for the
maintenance the following actions to be undertaken3€'VICes Mmanagement of maintenance in our
table 2. companies, in particular historical cards of the
various anomalies which have occurred in the entity
(Breakdowns, accidents, incidents, carried out
actions, etc.).

2. The dtrict application of the 5 S, simple

8. Conclusion
This work has allowed to:

- To determine, by using the machines history ﬁle’and concrete method. to  reduce considerabl
the parameters of operation of the boring mill ' y

machine in the machining section. What allows theDrObIem.S of occ_upationa_l hygiene_posed within our
service maintenance to work out a plan ofcompanies. This application aims at of the

maintenance meeting the needs for the productioﬁ:]:og:’t';uf t(I)SoS|u§fS cigtdinﬂgg?rger;gv%rr?\ge;etsi?ﬁ Igrlti.;n
in real-time, being given that the last years resea P P P

i . . from Japan, allowing optimizing the organization
shows that the probability of a component failwe i and the effectiveness of a work Station.

not as related on the age or the operation lifé as

was bellevted, t()jut”:nuch rr(wjg;_re with gatu'ﬁhpfhth.?References

component an € condtions under Ich 1ty Faucher, J.Comment améliorer la disponibilité de vos
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Table 2. Actions to be undertaken for the machine

Zone | N° Causes of the

breakdowns Solutions

1 Deterioration of | - To avoid overheating and vibrations
electric drive - To carry out a general revision ofthe electystemeach week
system = To check the electrical state ofthe contacts;

= To check the sets ofbearings ofthe engines;
= To check the protection ofthe transformers;
= To check the state ofthe brushes;

= To check wax;

< =  To check the fuses;
w =  Thermal relays;
z - To make function the various safety measures
8 - To control and change the electric elementsnswitical conditioneach week
2 Matter cracking - To check the degree of crackifithe flexible devicegach weekand to change the
flexible device in a dangerous state
3 Neglecting - To make sensitizing and training
personnel - To control and motivate the workmen
- To control the oil level and to make drainindliig and the deaning of the filters
systematically
4 Rupture - To check the state ofthe matter oftdgle partseach month
= Fingers oftightening.
=  Wire ofthe pressure controllers
= the stateofclutch
= Etc.....
- Greasing ofthe clutch.
5 Dust and - To announce the dirty machines
i dirtiness - To make thelaily cleaning ofthe machines
0 - To make cleaningfter each operation
= - Cleaning ofthe mediusystematically
8 - The strict application of the 5S
6 Shearing ofthe | - To control the affected state ofthe parts singgvy the eforteach month
matter = Pins
= Etc.....
- Andto changethe parts which are in a dangestatgeach month
7 Bearing fatigue - To control the fatigue oftheakingseach month
- To control the plays ofthe bearings.ch month
- To check thelevel ofthe ways of beare®ch month
8 Overload onthe | To obsewe the conditions of intrinsic reliabiliaf its equipment, i.e. those for which
machine they were conceived or adapted
9 Matter wear - To check thewear ofthe joints
) - To control the plates of wear
W 10 | Theintroduction | - To clean the mediumofdirtiness and parts threwerywhere
=z ofa strange - To clean theslides
8 body (water) - to motivate the personnel onthe presenteeism
11 ngﬁo%fgﬂ%aglf -To carry outthe dimensional ched<s_nec&ssary
A - obligation of follow-up the plan of maintenance
monitoring
4. Ziari, Y K., Kemache, L.Presentation of a methodology of \erzea, |.:Optimization of the function maintenan&&ord
management of the processes of maintengBgmposium Journa of Engineering 6(4) 2009, p. 49-54. Sun tigh
Intemational Qualité et Maintenance au Service de Publishing, Canada, ISSN: 17085284
I'Entreprise, QUALIMAOL — Tlemcen, Algetia, 2004 8. Bufferne, J.La TPM: un systéme de productiofiechno
5. Pichette, L.S'adapter aux nouvelles réalitéBrévention au méca, Technologie 155, April 2008, p.24-31 (in Fienc
travail, Hiver 2010, p. 21-23 (in French) 9. Matte, A.:La maintenance centrée sur la fiabilité - Une
6. Abdelhak, B., Rabie, AContribution a I'amélioration d’un philosophie applicable aux immeubleBatir en santé,
plan de maintenance dans une entrepriddémoire Bulletin d'information technique, vol. 2, no. 6,nk 2004
d'ingénieur d' état en génie mécanique. Universignduri (in French)
Constantine, Algerie, Juin 2010 (in French)
7. Bouanaka, M.L., Chaib, R., Benidir, M., BellaouA., Received in November 2010

178 RECENT, Vol. 11, nr. 3(30), Noiembrie, 2010



