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Summary

The following research presents the evaluationubiitants currently
used by the company METALSA and some proposed dyitiiversity of
Monterrey to be used in the process of chassis faatuing.

METALSA provides a series of lubricants whose uepethds on the
process that is going to make. Annually, its swgrpliwill recommend
new lubricants to return more efficient procedures.

However, for the company, it is difficult to evataahose products in
the factory. If the evaluation is not the qualitat they need, it can affect
both the tooling and products. In addition, suctassessment would be a
loss of time on the production line and would hdeeassume the
expenditure involved in the possibility of ruinirgbatch of up to one
thousand pieces or one expensive tool.

Based on the foregoing, our research has develapéd/alidated a
methodology for testing the lubricants used in na@etal processes of
sheet automotive steel so that one can selectithiednt of better quality
without losing time dedicated to production or rigirts or machinery.
The methodology consists of choosing tests desigmethke use of T-02
four-ball and T-05 block-on-ring tribotesters.

The tribotesters provide certain results, but it necessary to
understand the data. The tribotester T-05, for gemindicates the
traces of wear, the friction coefficient, and thelwme worn. Those
results serve to help make the decision of chooairgbricant for the
studied process.

INTRODUCTION

METALSA is a company dedicated to the steel induistiprocesses such
as stamping, embossing and bending, among othkescdntinuous use
of dies causes deterioration that subsequentlctaffdne quality of the
product Figure 1); therefore, METALSA is constantly looking for way
to reduced this deterioration through the use dfidants with good
antiwear properties.

On the other hand, the regulations on Corporaterage Fuel
Economy (CAFE) in the United States, are askingafdramatic increase
in the efficiency of fuel use with a view to 202Biqure 2). All of the
above, makes the big manufacturers exert strongspre on their
suppliers to achieve these values. In the caskeothassises, the option
is to make them lighter without compromising itsiséance.
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Fig. 1. Chassis section of car type “Pickup” [L. 1L
Rys. 1. Wygid podwozia samochodowego typu ,Pickudp’ 1]
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Fig. 2. CAFE Regulations CAFE [L. 1]
Rys. 2. Wymogi CAFEL. 1]

Using steels of ultra high resistance allows thethéner steel sheet
in the chassises. These steels are evolving a#exdgpuch faster than the
manufacturers of chassises can react to modifyntagerials of their

tools, since these steels inevitably produce highnn the steel tooling
(Figure 3).

Wear

Fig. 3. Damaged tool by wear [L. 1]
Rys. 3. Narzdzie uszkodzone w wyniku nadmiernegayatia [L. 1]
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On the other hand, Tribology is a science thatistuthe friction
between two bodies in movement and wear as nagffiedt of friction
and lubrication as option to prevent wear. Theseethfactors are
analysed in a tribological system.

A tribological system is a natural structure orifaial integrated
system of surfaces of three or more componentsirtterfact in dynamic
contact between them and their environment.

Mass
Production

Application

Prototype
Test

Research

Fig. 4. Outline of the importance of tribology [L.2]
Rys. 4. Stopnie przytidenia bada w tribologii [L. 2]

Figure 4 shows the importance of the tribologicadesstigations for
the industry.

In the schema are four areas: research, test ppetanplementation,
and mass production.

The tribological tests reduce costs by generatirgprdainty in the
choice of lubricant to use; therefore, it allowsg investment designed
to change tooling with a minimum of risk.

EXPERIMENTATION: EQUIPMENT AND TEST METHOD

Tribotester T-02 four-ball test.

The machine T-02HKigure 5) is used to determine the properties of
lubricants, oils or greases, at extreme pressudetlagir properties of
antiwear.
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The tribological system is formed by three statigrizalls secured by
a holder and a fourth ball that applies pressuth wiloadP on the three
fixed balls. The ball above is seated in a holdet @tates with a speed

defined as.

Fig. 5. Four balls tribotester [L. 3]
Rys. 5. Aparat czterokulowy. 3]
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During the test, the friction torque, the applieshd, and the
temperature of the lubricant are measured.

Applied load, P
Friction torque, M,
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NEW METHOD FOR TRIBOLOGICAL TESTING OF LUBRICANTS

Fig. 6. Graph deployed in the software of T-02 tohe scuffing test[L. 3, 5]
Rys. 6. Przebieg momentu tarcia \écie zacierania — tester T-Q2 3, 5]

Software that is designed for the T-02 displaysagly similar to that
shown in Figure 6, where it is possible to identig properties of the
lubricant to be tested. The relevant indicatorsthis graph are the
beginning of the friction and wear (scuffing inttan) identified with the
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load Pt. The schema also allows one to identify the tirhthe wear and
fretting corrosion due to the loss of the film afbficant (seizure),
directly related to the loadoz

The polish method or (scuffing test) uses an indicaalculated
called Poz (pressure loss limit of film of lubricant) to qllg compare
the lubricants and the average diameter of weaubic millimetres of
the three stationary balls. It is obtained with fillowing formula:

I:)oz
Po; = 0,52d—2

The lubricant with the greatdPoz is the one with the greatest
properties anti wear and a low coefficient of foot
Tribotester T-05: block on ring

The tribotester T-O5Figure 7) is designed to identify and prevent wear
thanks to the properties of the solids and filmghi lubricants, greases,
and the materials used in the system that you teastudy.

T-05
-

Fig. 7. Tribotester block on ring [L. 3]
Rys. 7. Stanowisko rolka klocek T-Q5. 3]
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In this case, the tribological system consist aftationary block of
the material to be tested and applies pressure avidbad P against the
ring, which turns at a defined speed or fluctuétesn the frequency and
amplitude determined by the investigator.

In this test, it is necessary to consider the dwmmb of actual
operation of the process that one is attemptindufdicate to yield more
accurate and pertinent results.

The test may be performed with two different forofstest-pieces,
linear or, in accordance with the surface, one thatlifies the contact
between probe test and counter probe ta&gufe 8).

Fig. 8. Probe test and counter probe test under theurface and linear contact [L. 4]
Rys. 8. Prébka i przeciwprobka w styku remaym i skoncentrowanyifi.. 4]

Having selected which of the two pairs of frictisnoptimal for the
experiment, it is mounted in the machine whers ihéated to raise the
temperature of the lubricating fluid to the desitedel (Figure 9). The
temperature of the block is measured thanks toearmcouple that is
inserted into the hole in the block.

Block

Fig. 9. Tribotester scheme: block on ring [L. 4]
Rys. 9. Schemat parytrej testera rolka—klocdk. 4]



184 TRIBOLOGIA -2011

During the experiment, the force of friction is raeeed, the linear
wear of the whole tribosystem, the temperature feg block and
lubricant, and the speed of rotation and the timeuonber of revolutions
of the ring.

The test will stop automatically when the time rumst or the
designated number of rotations has been reached.

Fig. 10. Probe test with adaptation of the materiabf the chassis and against the
ring [L. 4]

Rys. 10.Prébka testowa z testowanym materiatersostanym na podwozie samo-
chodowe i rolkdL. 4]

Figure 10 presents the block and ring with the adapted irsfethe
material of the chassis. The chassis was produngdio sheet metal,
which is too thin for the necessary dimensioné&llock.

There is two ways of analysing the results:

* By means of graphs which are provided by thewsof on the T-05
(displacement and frictional force), and
» Measuring the actual wear on the block.

Figure 11lillustrates the three types of graphs that thés p@vides.

The first shows the friction force that is takindage in the
tribological system with which you can calculatee thoefficient of
friction. To analyse this data, it is advisableate@erage three points. It is
known that the greater the friction force, the tgethe wear.

The second graph provides vertical displacemerth@ftread depth.
You need to take two reference points, the firstvlgere it starts to
stabilise the displacement, and the second is itbatey value indicated
on the graph. If there is a peak when the displacens stabilised, it
must be ignored, because it probably was due &xgernal abnormality
and should not influence the test results.
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Fig. 11. Graphic provided by the T-05 tribotester [L. 4]
Rys. 11. Wykresy uzyskiwane za pomaestera T-O%L. 4]

The last graph indicates the value of the tempexadii the block,
which only indicates the stability of it. If thentgperature is increasing, it
is because it has begun to show wear and lubritanhas begun to fail.
This graph is not necessary for the calculatiowexr.

The “footprints” in the blocks are another factorlte considered in
analysing wear. Since the trace is not completelfotm, it is necessary
to refer to three or more distances with which agrage is calculated for
the approximate value as showrFAigure 12.



186 TRIBOLOGIA -2011

Ecodraw HVE 1 RP Renoform SYN 7940

B F ]

Metalloid Addvance
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Fig. 12. Traces of wear on the blocks for differentubricants used [L. 4]
Rys. 12 Slady tarcia na klocku uzyskane dlangchsrodkéw smarowychlL. 4]

METHODOLOGY

The following steps are necessary to reach a \wlgbestion to change

the current tribological METALSA tool system:

a) Set the test parameters to equalise pressure tniltbeester T-05.

b) Identify the materials to test.

c) Define the lubricants to be investigated.

d) Filter the top three lubricants and add the curosat used with the T-
02 tribotester.

e) Test the two proposed coatings and make all p@ssidohbinations in
the T-05 machine and the filter madethe previous step.

f) Analyse the results and make proposals for change.
For each combination at least three repeats wag @il the test of

Dixon gave reliable values.

RESULTS

Substantial improvements were achieved in redutiegcoefficient of
friction and wear of the tribological system agaih& current one.

Figure 13 andFigure 14 show reductions in both parameters taking
into account the currently used lubricant METALSAodraw, and three
others, Renoform, Procedraw and Addvanced-6120pggsexd by the
University of Monterrey.
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Fig. 13. Coefficient of Friction Results [L. 4]
Rys. 13. Wyniki wspoiczynnika tarcfa. 4]
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Fig. 14. Wear results [L. 4]
Rys. 14. Wyniki zaycia[L. 4]

In the case of the coefficient of friction, the uetdon was 61% and
in the case of wear was reduced by 32% over thremtly used lubricant.

CONCLUSION

Using the proposed methodology is a reliable wahdtp reduce costs
and METALSA stoppages in the production line ta tesw lubricants,
since it is simpler and does not run the risk ahdging the tooling and
production parts.

Using this methodology, we were able to find a ikcdomt with better
performance than currently used. Evaluations masieguthe T-02
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machine were fast and helped to determine thelbkstants proposed
by METALSA and the University of Monterrey.

The T-05 machine helped to simulate the folding cpss of
METALSA, taking into account the operating condiigo This process
concluded that the results of the T-02 were coasistwith those
produced by the T-05.

It was found that the best lubricant was Addvang&a0 with a 32
percent reduction of attrition as compared to theent lubricant and
also showed a decrease of 61 percent in the ceeifiof friction. This
reduction means lower energy consumption in thegs® and creates a
smaller carbon footprint, which benefits the enniment.

RECOMMENDATIONS

We suggest periodical evaluation of the lubricantsently used in other
METALSA processes and future proposals followinig thethodology.

There should also be pilot testing where a propdsédcant is
applied to test results.

It is also recommended to determine if the coseberof the
Addvanced-6120 lubricant is suitable for stampingcpsses of the
company.

Invitation to assess the lubricant Addvanced-6X2énvironmentally
friendly allowing greater environmental responsiil
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Streszczenie

Przedstawiono wyniki badai tribologicznych srodkéw smarowych
obecnie stosowanych w firmie METALSA i zaproponowaych do
stosowania przez Uniwersytet w MonterreySrodki te wykorzysty-
wane sa w procesie wytwarzania podwozi samochodowyc

W firmie METALSA obecnie stosuje sg wiele srodkéw smaro-
wych w zalenosci od prowadzonego procesu wytwoérczego. Ponadto
dostawcy corocznie polecaj wiele nowych substancji smarowych
majacych zwiekszyé wydajnosé.

Niestety u wytworcy jest wigcz niemaliwe zbadanie jakaci no-
wego produktu. J&li jako$¢ produktu jest ponizej potrzeb, maze to
wpltywaé negatywnie na trwaldé narzedzi i jakosé wytwarzanych
detali. Moze to takze skutkowat wydtuzeniem czasu produkcji i spo-
wodowat straty siggajace tysecy niezdatnych detali i spowodowé
uszkodzenie drogiego narg@zia.

Bazujac na powyzszych przestankach, opracowano i zweryfiko-
wano metodt testowania srodkdw smarowych wykorzystywanych
w obrébce mechanicznej arkuszy blach stalowych. Dgiopracowa-
nej metodzie maliwy jest wybér wysokiej jakosci srodka smarowego
bez przerw w produkcji i ryzyka zwigzanego z wybrakowaniem wy-
twarzanych detali badz stosowanych nargdzi. Metoda realizowana
jest z wykorzystaniem stanowisk badawczych: czterakowego
0 symbolu T-02 i rolka—klocek oznaczonego T-05.

Z wykorzystywaniem stanowisk badawczych uzyskuje siwyni-
ki, ktére nastgpnie podlegap wyjasnianiu. Dla przyktadu, z wyko-
rzystaniem stanowiska T-05 uzyskuje giwyniki w postaci sladu tar-
cia, wspotczynnika tarcia i zuzycia objetosciowego. Wyniki te f po-
mocne przy podejmowaniu decyzji o wyborzérodka smarowego do
dalszych bada.






