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Abstract. Today companies are, more than ever, faced tasg@wing competition and must produce higher igyal
at lower costs [1].

However in industry machinery are used and suff@couracy, dysfunction, loss of performance, €tese affect
heavily the costs of production and hence increates prices.

In this work, it has been proposed to the mainteaagervices, a tool which helps to diagnose thengércal
defects of a machine tool and a scrapping methoddover its original geometry, hence leading tokivy accuracy
and good performance.

Once the execution of all the necessary stepshoiltegeometry, done. The reshaped machine wilbvec the
optimum machining delays, operating costs, antchitsmum waste production.

This study was realized between the mechanicalnerging laboratory at Mentouri University and thigekian
machine-tools and equipments ALEMO, subsidiary camypof the National Enterprise for Machine-toolsdarction
located in Oued Hamimime, Khroub, Constantine, Alge
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1. Introduction a main position in process of manufacturing [3].

Old generation machine-tools are sometimes The obsolescence, ware and geometry defects
better for some machining operations. For examplegenerate cost which rise from one year to the other
in milling operations it is preferable to use To illustrate all the previously presented things,
conventional milling machines with flat guide ways has been proposed to take the case of production
and gear box in order to take out ticker ships fromequipment “Lathe Pittler PDR250” belonging to the
hard material. Most users are perfectly aware ef th“Complexe  Moteurs  Tracteurs”  production
advantage of old conventional machinery. That'sworkshop, which was successfully renewed.
why there will always be a demand on this kind of
machines. 2. Life cycle of machine

Because of their strong structure, and once they Means of production are, same as all kind of
reach the critical point in ware and loss accuracytools or measuring instruments, subject to
renewing of old machinery is always profitable. variation’s factors due to their use. Beside this,

The equation is very easy to solve, a renewednachines are sometimes solicited above their
machine which acquire the same characteristics of eapacities and sometimes in severe conditions
new machine will cost to be reconditioned one thirdwhich are not recommended. Geometric defects up
of the price of new one. rise [2]. These defects influence performance and

Reconditioning of machine consists of precision of machines.
dismantling all machines apart, check all parts and The study parameters of the dependability
recondition or change with new ones. (years 2006-2010) is calculated by the function

In fact a complete reconditioning of an old R(t)y = e" It is evaluated by a probability
machine can only be advised if the machine hagalculation of a failure raté which is represented
reached a point of degradation and ware and usug@ly a bathtub curve, Figure 1. It has been noticed
maintenance service or repair can no longer do anjhat progressive increase of failure corresponds to
good [2]. _ _ age of machinery and a drop down in reliability. [4]

This type of machine tools are particularly This sjtuation will lead to serious wear of machine
interesting in tooling workshops where operationsOrgans and subsequently to important damage of

are specific in low batch and workers are used Qrycture and a high reliability failure rate. To
these kinds of machines and know very well how t0cqrect this, machine will need a rebuilt of organs

use it. This study aimed equipment of universaly 4 5 geometrical alignment.
technology which was manufacture in 1971, and has
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Figure 1. Reliability curve of LATHE PDR250
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3. Maintenance Indicators
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Figure 3. Unavailability curve

The reading of this curve shows an increase of
unavailability which leads to an idle production
time, figure 4.
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Figure 2. Frequency of machine breakdown
(MDT: Mean down timeMUT: Mean up timg
MTBF: Mean time between failures

The fundamental indicator is the MTBF (Mean
Time between Failures).

This is measurement of the mean period of time
between two breakdowns which gives the level of

non-disruption of system function [5].
Let's consider a machine-tool which has
O3times/year (3P/yr) breakdown frequency.

Figure 4. Production curve

3.2. Idle rate curve

The Reading of this drawing, figure 5, shows
an increase in idle time due to cumulated
breakdown time registered. It is unproductive lost
time, which has negative economical consequences
(see Table 1 and Table 2).
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Figure 5. Expansion rate

For a breakdown frequency of three times a

year, the MTBF Referential is:

Table 1. Major Production Costs (in Euro)

~ - [o))
MTBFrer= 1101.33 hours (1) g | & g £ B |3
o b7 =3 '_‘ = b7
Which correspond to a Referential of failure | Year | 5 g8 ég 2 2 §§
rate Ar¢r (target of maintenance services (DMI)) is S S & S g | 4
1 . S} @ @
equal to MTBF ™, thus:
_ _ 4 2006| 9.10| 2330 136% 728§ 1638 2994
Arer=1/1101.33 = 9.08 10 @) 2007| 9.10| 2530 1820 818§ 1911 3094
2008 | 9.10| 2730 2098 91( 2184 3194
3.1. Unavailability curve 2009 | 10.24) 3072 2355 1228 2703 3400
Availability assessment gave the look next,| 2010| 10.24] 3572 2560 1741 3072 3600

figure 3.
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Table 2. Major Maintenance Costs (in Euro) production, constant re-machining for parts
° @ 2 |2 = 2 recovery, and finally to a complete stop of machine
£ 38 8 | 8% = © 8. g R work (see Table 3 and Table 4).
5 - 5 o Q 3 cS3 S
3o 8 |50 L 8g5 o S5
=2 | 3 | & “ 5 &~ Table 3. Production Times
. i ) Settings Control =
8563 992| 41 18652 2853  65.36% £ ~SlE-|2-
9382 | 514 | 256 20 32¢ 29398 69.15% 2~ 0| £ 0o | 8e|ES|=S
EE|gE| o | cE|2E|82|x¥3
10146| 771| 384 22413 29538 75.89% ST |g5| g | g5 |55 |EE|E8
11479| 149 62 24 45( 31969 76.48% z ol F © E 2 &'J Tl
Year ©
2006 | 194 | 36| 180 100% 110 150 8p
3.3. Cost curve. . _ 2007 | 196 | 38| 210] 100% 120 200 9D
The analysis of this curve, Figure 6, shows & 5008 T 186 | 20| 22400 100% 144 230 100
rapid increase in over costs, a major loss due t02009 | 189 | 44| 264 100% 180 230 120
waste production and parts re-machining. 2010 | 280 | 50| 300 100% 200 250 170
30000 Table 4. Maintenance times
aE —--""'""-" o Q
oo e Sol 2 | 2] L |Eclg, |23
S S§| E | § | 8 |eg|Se|EE|Eg
§ °8| 2 o s 23| 8| 2e | ¥
10,000 = = ) & = *E| g
5000 1101.33] 9.08
, , ‘ 1101.33]  9.08
cost Eur) s 2007 2006 206 210 11 | 941 | 3001] 28509 354 1505 69.69 52/01
Year 21 | 1031 3192 153.80 650 1647 68.8 49,01
Figure 6. Increase of the costs 39 | 1115| 34.35] 83.23| 120/ 17d5 6555 4501
24 | 1121 35.91] 13008 769 1874 649 4039
_ 16 | 1165 35.26] 206.09 484 2115 644 37|77
3.4. Global analysis Results
> Age of equipment = Old geometrical alignment is necessary.
» Level of technology = Traditional
> Capacity , = Short 4. Geometrical control
» Rate of production = Low The general principals of geometrical control
> Added value' = High applied to machine tools are originally based @n th
> Sub contracting work = Important _ need to establish suitable conditions which can be
> Maintainability = Difficult, Expensive ;54 by builders of machines and also users.
» Condition of repair = Special The need to fix reliable data and techniques to
» Break down rate = Important base on tests of machine tools has been developed
> Breakdown Frequency=> Frequent with growing business and transfer of machines
» Time of repair = Important between countries.
> Type of equipment = Specific To answer this need, the International Standard
> Type of failure = Wear & Oldness Organization (ISO) has published a code of testing
» Junk = Important

procedures to check quality and accuracy of
machinery.

. . However the general information does not
In this study we tried to show, that based on the, | 16 all categories if machine-tools. And iryan

use of the ‘Diagnosis help tool' which we caqe o never accept that quality and precision of
developed [6] and the method of geometrical reb””"testing devices be less than twice the one of the
of machines, the performance of the lathe PITTLER,alue to be checked [6].

PDR250 N°1627 was recovered. The lathe was
rebuilt and its geometry alignment done, hence it$, 1 presentation of diagnosis help tool

performance went back to normal. 4.4.1. Name of tool: The ‘Diagnosis Help Tool’ has

However if rebuilt and alignment work has not  een named «Calicontrale» for a simple reason is
been done on the machine. Situation would have 5 ghqy the importance of calibration and control

lead to rapid increase in losses due to waste

» Means of production = Specific & Expensive

in machines-tools.
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4.4.2. Definition and TargeCalicontréleis a tool 2. - Alignment
which allows localization of surfaces related to 7w - : 50
loss of geometrical performance which was bO 2
shown during geometrical testing of machine.
The proposed method that links geometrical test
results to corresponding causes and failures and
propose localized solutions.

The implementation of this method is shown on
an Industrial example using the test results o
roundness, flatness, alignment and straightness.

The target of Calicontrdle is to localize surfaces
presenting serious failure and proposes solutisns a
where and how to fix these abnormalities.

In the content of Calicontrdle, pictures of
different steps of testing on real machines are :
shown and also simulations of testing operationst. - Shaft alignment of tlghtenlng sleeve casing
done using software CATIA V5 [7, 8Figure?. i NCrrrree——

[

f3 - Shaft alignment

_ Calbravats Gutd Fista s win

T

| ]

Figure 7:Tool interface

For security purpose a name and password has
been set. ]

Once name and password have been introduce?t__Shait alignment
and validated, a series of different machine-tools |
will show, and then one can choose type of
machines to be tested (lathe, milling machine).etc.

4.2. Application on machine Lathe Pittler

PDR250

First a geometrical control of equipment must
be done [9]. This test has been simulated using th
‘Diagnosis Help Tool' for geometrical defects
analysis of machine tools called «Calicontréle»
[10]; as it is going to be shown, all results ddtte
protocol will be out of a standard which means a
geometrical rebuilt is necessary. The differenpste
of control are as follow:
1.- Displacement Alignment

L- Parallelism of Iongltu inal displacement africege

P N T W
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9. - Parallelism of tool holder sleeve and displeeet

machine-tools and realized it is prerequisite that
workers must learn how to use scrapers and
scraping techniques. And it wasn't easy for anyone
to learn it.

So before going into scraping techniques one
must get familiar with scraper and the art of using
it.

With the use of ‘Diagnosis help tool’ one can

10. - Summary of diagnosis and actions to be takerpractically find out any geometrical failure in

Figure 8.

[ ——

e aea
- Tess FELIE.

Figure 8: Summary of diagnosis and actions taaken

be done on machine are given. The geometric
corrections to be done on this equipment (lath
PITTLER PDR250) will be as follow:

Grindings of both carriages;

In this table, results of diagnosis and actions t%

parts;
Adaptation by scraping of base with support;

two parts;

support;

two parts;

Fine Scraping finish.

5. Conclusion

Our contribution in this work is basically the
development of a tool “Diagnosis help tool”. This
will be very usefull for any user.

Even if user is not familiar or doesn’t know

about geometrical control standards of machine-

tools, and one will be able to find the geometragal
machines defects.

The geometrical defects can be set by scraping,
is a process used to withdraw

Scraping

Adaptation by scraping of conical inserts, set of%

Adaptation by scraping of conical inserts set of*

machine-tools.

To realize the work, a practical case which
gather all geometrical checkups, corrections using
scraping, application of the ‘Diagnosis help tamtf
a sample of machine-tools which was rebuilt for the
order of CMT and also show the financial aspect
linked to the machine failure, has been used

Finally and knowing the importance of
scraping we hope that training schools will registe
the learning of its techniques in regular maintegan
and rebuilt of machine courses.

This way it will help safeguard scraping jobs
from disappearing from the industrial field.

Actually only few scraping masters remain on
ost but unfortunately not for long if no renewal i
lanned.

The hope is that this work has contributed to
the enrichment of this aspect.

Design and manufacture of Inserts, set of fourgeferences
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