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Abstract. This paper intends to analyze the intensive prigeiof the in-nature cashew nut oil as well: dgnsi
viscosity, flash-point, extreme pressure, flow pdurbidity and others required for lubricant claaterization.
Believing to be a fountain of lubricant oil econeally viable, whereas it is about an abundant protdin our
region. And also encourage the clear engineering #re exploration of the region's potential. At tilere are
eleven tests of the properties of fluid and a tdsattrition divided in three stages: the first onensisting by
extraction and some basic properties tests, thersmtqust for more specific properties tests andtttied by the
abrasion test of the workpiece of a mechanicalesysiThe cashew nut has two types of oils, onaurgdfin the
almond and another found in the shell of the mgether they form a third oil, so this third is timéxture of the
others two. This research works with this fusionhef two oils because of the easier method to etira In a
conventional squeezer is extracted a determineahtityeof oil, which has a direct relation with tlipiality and
the quantity of the nuts. After extracted, thedfiwias subjected to tests specified by the technmahs, essentials
to its characterization
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1. INTRODUCTION

The lubricating oil is one of the most importamnits to keep in harmony a mechanical system, whéreas
reduces the wear related to the friction, protélots metal from oxidation and corrosion, beyond idees the
excessive heat. Despite of, its absence or its gvuse may cause serious damage, and may comprpaniser all
the system.

Most part of the lubricating oils found on the metrilare of a mineral origin, extracted from petroteor
synthesized, being classified according to theyrsptochemical properties.

Starting from the need of a product technically aadnomically viable, involving since its productito
the clean engineering concepts; this article examthe capacity of using of a vegetable oil adadant. To it was
used of the cashew nut as raw material (abundat@riaain the west Potiguar) working since theiovement of
it's the oil extraction ‘til it's preliminary charderization, from basic tests such as density0gitg, viscosity index,
and turbidity, among others, to assess concomytahél technical and socio-economic potential of ke of the
cashew nut as a lubricant oil.

2. THEORETICAL BASEMENT

A large amount of fluids, in some way, can makecfiom of a lubricant. However, to better receivis th
classification they must be framed in conditionshsas, improve the capacity to separate the swfateen in
movement and have some degree of stability as esarfgrom this line of reasoning, we aimed analymesd
characteristics to frame, in the lubricants classifon, other fluids different of petroleum andigatives.

With innovative character, we processed and andlyzdluid of vegetable origin to obtain a lubricant
exclusively vegetable. Among the various optionseéds and fruits that contain considerable contenil, we
decided to work with cashew nuts, once their midallerage of extraction is about 45.7%, according/4,
GARCIA, LIMA, 2004). Furthermore, the cashew nutrtgea fruit abundant in the state, we guaranteeteto
obtained easily, as well it has a wide variety dfdepending on the harvest and storage time, bpossgible to
obtain oils with different properties and/or chaeaistic relating, also, with the extraction method

The nut of the cashew has two distinct types of, @he from the almond and other from the bark. The
mixture of these two oils gives rise to a thirdeypf oil, which for its extraction is not necess#myseparate the
almond from the porous material that involves itd aneither submit it to any treatment or processegfaration.
Thus, according on the need for unchanged fluido@mies and it's conservation "in-nature" as wedl the
practicality involved in the obtaining system. Twerking fluid analyzed was the last presented witiah of OBA
- 0il bark in addition of almond.
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It's valid to emphasize that this study was ignottesl quality of raw material about the type of lestvand
storage time, as well as other factors that cartriboite to change the properties or influence thedyof the
extraction process. Thus, we worked only with thedyrelations versus quantity, according to theigapent or the
extraction method.

To characterize an oil as lubricant, tests are naaderding to ASTM standards, among which we take a
basis the following: ASTM-D-445, ASTM-D-4052, ASTHM-2270 for viscosity, density and viscosity index,
respectively. with the value of that last charastar, the variation of viscosity in function ofd@ltemperature, we
can sub classified a lubricant as multi graduate $onaller variation, or mono graduate for a biggeration. After
have realized the tests according to American $pdéie Testing and Materials, the results obtaiaee observed
according to the parameters already establishethdySociety of Automobile Engineers and by the rira&onal
Organization for Standardization.

The ISO classification is usually used for indwstdils at a temperature of 40 ° C, showing toleeagrror
of 10%. However the SAE classification, which itesnpart works with lubricants multi graduateddigided into
two: one used for engine oil and one for gear oils.

The analysis is focused in the following intengiveperties:

Density: Indicates how much mass has a determioktne in  a certain temperature. Also used to
indicate if there was contamination of the oil daodietermine the kinematical viscosity. To detewrtime density of
the lubricants, various equipments of test are ukeda hydrometer, picnometer, hydrostatic balaocdaigital
densitometer (Theo and Wilfried, 2007).

p= 1)

m

v
Viscosity: Describes the internal resistance that fluid has to flow. As much viscous, bigger i th

capacity that the oil has to remain in two surfacesovement. It is divided into dynamic viscosfabsolute) and

kinematical viscosity, where we findto the dynamic viscosity and its result dividedtbg density indicates us the
kinematical viscosity, which is that in fact intete us, whereas the peaces of the system workevement.

-
pEST (2)
v=t @3)
0

Viscosity index: is important only in applicat®rwhere the engine is subjected to frequent cycles,
according to (Handbook of Lubrication and Tribolpggcond edition), the index expresses the dedresapsity
variation in function of the temperature variatisn, as much the viscosity index, lower is the as#ty variation of
a given oil when subjected to different temperauiiéhis equation is derived from the concept ofgras oils: one
with a viscosity IV = 0 with viscosity L, and théher with IV = 100 and a viscosity H.

v =L"Y 00 (4)
L-H

3. METHODOLOGY

The third type of oil defined previously witch walled of OCA was, previously, extracted in two ertnt
ways, with the objective to compare between thilyaecording to the method used.

For the first method of extraction was used a dlegress, Witch is no more than a kind of windmill
coupled to an electric motor, operating accordmthe following configuration: a milling witch irhe moment that
grind the cashew nuts pushes it to a set of disknged in parallel with the purpose of pressingrttass formed,
promoting the flow of oil, through the discs aneithcollector a deposition in a tray while sepasatee dropping
that leads dry into another tray collector.

The second method was designed from the use ofletlic press. Thus, it was necessary to adapt the
equipment to avoid the contamination of the oilingebuilt a device similar to a piston from the Iéeling
materials:

»  Atube of stainless steel with internal diameten &i36.0 mm, outside diameter @ex = 38.2 mm angtken
L =56.2 mm.

*  Two plates of steel, with diameters of the basethadiston respectively equal to IBA = 38.8 mmMJIE
= 35.0 mm and thickness = 4mm
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*  Abecker glass
Still in the manufacture of the "plunger” a holetlre end lower of the tube was machined, to the #od
collection of the fluid extract. The top plate, whiacts like a piston, travels internally by tuligrébuting the force
exerted by head of the press to squeeze the rutg Hie tube, removing so, the oil for analysis.

4. RESULTS AND DISCUSSIONS

Analyzing the first method of extraction, we coslge that the behavior of the system did not satifie
expectations. This as about the theoretical didadiabout the proposed by the manufacturer oédggpment. In
the final process, the extract obtained was jptesevery viscous like a pasty. It is, didn’'t haeparation between
the oil and the nuts peel, occurring only a compaabf the raw material.

The raw material used in electric presses was aggghinto two samples, the first and second wegghin
501.0 g to 506.3 g, respectively. However, witls tiiie two attempts to extract were not satisfactory

It is believed that the failure of this method isedthe facility that the chestnuts have to be hmoke
independently of the grain size. Although appasesttong it is a fragile material, so that the fomf the press
crushed it in witch way that the solid particlesrevenixed with the fluid while the pressure of thiescd was
insufficient to drain the oil.

With the acquired data from the experiment, we daagraph WEIGHT X INCOME. However, as yield for
our objective had been zero, we got a constanecalong the ordinates, axis corresponding to thghwe

Beyond the obtaining of an extract not satisfactding use of the electric presses don't providelats
about the stresses and forces involved in the psoaad necessary to the extraction, because inddes/e data
about the to milling speed or torque applied ; kimywonly to be automatically driven by an electriotor.

To the second method of extraction, through the aiseydraulic press, we worked up initially witheth
specification presented earlier in the methodol@yypressing the first sample was extracted afaatsy amount
of oil, but in the collection method was lost a siierable due the positioning of the left orificethe fluid.
Considering the damage to the process, it was saoefo change the cell of the press, in a way tthatflow of
fluid occurred with the minimum loss possible.

In its new configuration, the hole on the sidetwf tylinder was sealed with solder and a new, Wiitim in
diameter, was opened at the base. However, thé giedired was not achieved, the nuts when crustaéeds the
left collection, preventing the fluid flow and imgoning it in the tube.

As an alternative to facilitate the flow througle thase, was added to the cell a metal plate formswyt of
internal basis with the following characteristics:

Thickness Es = 19 mm

Diameter @=30 mm

Grooves with a depth of 3 mm by 3 mm wide, spachfmm and a central slot perpendicular also with a
depth of 3mm by 3mm wide.

Figure 1. System used as a cell of the press.oPhoanda Kivia
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Thus, to press the samples in the basic intermalliquid flows between the internal lateral spgdiormed
due to the difference between the diameters amttéid by the grooves, flows through, the hole aththse of the
cylinder. With this measure we extracted the oilh&f cashew nut, however, as shown in Tab. 1 owtthignificant
changes on the income.

Table 1. Weight versus income depending on thespres

Methods N°1 N° 2 N° 3

223,3
] 2227
Weight of samples (g) 206,6 | Samples | 219,4

213,4
34

Yield (g) 33,5 18,2 Samples | 37,2
38,1
15,22
Yield in percent (%) 15,04 8,80 Samples| 16,95
17,85

The samples had almost the same weight, whereasnébxmum capacity of our cell is one of the
parameters in use. The yield according by weiglg alaost constant having as modifying variablertteghod of
extraction as well as pressure exercised from tessp

From fluid extracted were given up the beginninghef analysis and their intensive properties.

To determine the density was used the method afopieter, having as base concepts studied and
presented in the theoretical basement. In orddetter the accuracy, all the laboratory glasswageevealibrated.
Finally, for this first sample were obtained:

v" Oil volume: 57.7 cm3;
v" Oil mass: 50g.

Applying these values in Eq. (1), we obtain:

:m =4 :—S(Xg)
P Y p 57,7(cmg)

= p=098

As expected, the density of the fluid extractetbiger than the density of the water. However, altjtoit
were one of the factors that characterize it asilafit is not sufficient to characterize it asubticant. For it, we had
to find its viscosity its and viscosity index.

The viscosity was measured with a reometer, whae wktted dy/dv in function of the shearwe could
see a linear straight. The derived of this funci®ithe apparent viscosity of the fluid, in the ea$ the OBO, the
derived is a constant, it is, in a determined degfgemperature the viscosity of the oil isn’t spad, what ensure a
bigger stability. So the viscosity let to be comesel apparent and now is considered real, due éhavior of a
Newtonian fluid, like can be seen in the Fig. 2.
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Cisalhamento x Dy/Dv w= 1009 + 45241
R = 0,9997
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Figure 2. Chart Shear x Dy/ Dv

This behavior was applied in all the tests redlizéth the cashew nut oil, but when altered thegerature,
the viscosity vary in a exponential relation. Ldbk Fig. (3).
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Figure 3. Char Viscosity x Temperature

O Reometer gives us the dynamic viscosity in Plaasthe important for us is the kinematical visboso
we apply the Eq. (3) to viscosity in 40°C.

v n=0,099378 Pas
v p=0,98g/cm3 = 980 Kg/m?3

_ 0099378 - Y= 0,099378 -

v=H <y
0 98¢ 98¢

U =1014*10"*m?/s

Transforming to centistokes we have=1014cSt

In 100°C were not done viscosity, due the boil pbl next to 95°C, because of it, we extrapolatedetjuation of
the Fig. (3).

v 1 =0,0052 Pas
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Appling again the Eq.(3)

_ 00052

v=53*10"°m?/s
98(

Transforming to centistokes we haves= 5,306cSt

1 107 T T T T T T T
A |
- M, =
1 m¥s = 10,3 pa’ls

Vacosrado cramitia, ¥ {mes)

Figure 4. Diagram of viscosity versus temperature &ious oils.

From the viscosity found, we calculated the viscositiex, it is, the viscosity degree variation fronthe
temperature variation. According to the values efititerpolation:

v L=119,94
v H=6948

v=t"Ys00 o v 21199471014 60 v = 3697
L-H 11994-698

5. CONCLUSION

Although apparently considered easy, the tests ezhlize primaries to the characterization of thelfl&io,
with the achievement of the dates about mainly teeosity, considered the most important characteristatathe
performance of the oil while lubricant, we couldnctude that, in fact, the oil extracted from theleaw nut has
characteristics similar to others lubricant oils alreaslgd commercially on the market.

So, according to the proposed as central idea adride, from this prior characterization, considevedy
satisfactory, the researched at the area will behd&pbetter comprehension of the OBA behavior incfiom of
others pertinent properties to its lubricant characfand, concomitant to the development of a projett
optimization of the extraction methods and collectidrihe cashew nut substratum, we work finally witipable
expectations about a vegetal lubricant oil, obtaimga clear system and socio-economically viable.
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