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A sample ASTM D942 testing
method 1s shown below:

This test necessitates the exposure
of 20 grams of grease 1n five glass
dishes, each with an exposed
surface area of roughly 25 cm2 and

Overview

Oxidation of oil occurs when there is a presence of
oxygen (air) and heat. Atmospheric oxygen reacts with
hydrocarbons which then form carboxylic acids. Over
time, the concentration may rise and ultimately lead to
corrosion of the machine to which the lubricant is applied. 125 cm?2 per test. As indicated in
Thus, the lubricant would be doing more harm than good. Fig. 1, the dishes are stacked with a
antioxidant additives are included in formulations to Oxidation of Lithium 12-hydroxystearate soap after space of roughly 5 mm between
protect the lubricants. Furthermore, the oil must be kept (a) O hours (b) 36 hours (c) 72 hours them.

clean, dry, and as cool as possible in order to manage
oxidation rates. To test this resistance of lubricating

Comparative Study of Grease Antioxidative Performance

greases to Oxidation, the testlng method ASTM D942 is Oxidation can greatly diminish the tribOlOgical properties of all Flg 1-- Sm!ﬂh
often utilized. A test using this method cannot predict greases. As such, antioxidants are incorporated as an additive to the of E?ﬂﬁtﬂﬂn'ﬁr
and Test Rac

whether grease will remain stable under dynamic service  base-oil of greases to further increase oxidative stability. Once the
conditions, whether grease will remain stable when stored ~ etficacy of the antioxidants are depleted atter a certain amount of

In containers for long periodS, or whether films of grease time, the SOap thickener in the base oil degrades and alters the

will remain stable on bearings and motor parts. It should physiochemical properties of the grease. Enhanced lubricant and Glass Dish
not be used to estimate grease types' relative oxidation grease instrumentation for oxidation testing enables the ’ )
resistance. This poster will discuss the developments 1n ld.entlflcatl()r} of Optlmal antioxidant addltloves for enVIronmentally Grease-Filled y |
oxidation testlng of greases and how these newly frlendly hlbrlcanFS and greascs. The.base oils which are d?flved Glass Dish Grease Dish Rack
developed methods have been utilized in a recent study. from vegetable oils, such as castor oil, or even waste cooking oils
often have an increased number of unsaturated bonding sites prone | The grease-filled stack is then placed
to oxidation. These specific subsection of lubricants are thus in a cylindrical pressure chamber and
: especially hindered in their poor low temperature performance and |subjected to oxygen with a purity of at
Recently Developing Test Methods deIzrimeriltal oxidation stabililzy. A particulgr study dIl)one by Selby, leaélt 99.5 perce}rﬁ at an initila)ﬂ prZssure
ASTM D942 is a standard test method which was first Theodore W, et al. analyzed grease oxidation through the testing of 100 pounds per square inch (PSI =
introduced in 1947 and has numerous characteristic method ASTMD942. The results and testing method are 690 kPa) at ambient temperature,
limitations despite being a relatively simple assessment highlighted in this poster. which is then increased to 99 0.5°C.
method. For instance, it is not suitable for comparing The oxygen pressure is gradually
the relative oxidation stability of different greases, very reduced to maintain a maximum of
labor—int.ensive and time-consuming requiring large The test is usually run for 100 or 200 hours, and the consequent drop in (" 1102 PSI at this elevated temperature.
sample sizes. oxygen pressure as a result of grease oxidation is considered the test result.
Fourier Transform Infrared (FTIR) analysis equipped .
with Attenuated Total Reflectance (ATR): This provides Results of ASTM D942 Tests ot Five Greases Conclusion
in-depth information on grease oxidation allowing o
comparison of oxidation stability of various greases. ASTM D942 grease oxidation tests were run for 100 hours and |
additionally, in some cases, 200 hours. For each test, pressure change with | There have been many
ASTM D6186: Pressure Differential Scanning time was continuously recorded. This is shown in figures 2, 3,4, 5,and 6. |~ qeyelopments in oxidation testing
Calorimetry (PDSC): Consists of a TA 2920 thermal - of lubricating greases. Further

The oxidation curves are
notably comparable,
indicating that ASTM
Method D942 1s capable of
generating reliable
outcomes. At 100 hours, the

analyzer, a 2920 CE PDSC cell, an oxygen cylinder, a
flow meter and a computer for data recording and
further processing. Major companies use this apparatus
to analyze how lubricating oils and greases resist
oxidation. In these tests, an additional challenge is
obtaining a smooth film on the sample in the test pan.

improvements in the way
tribological researchers analyze the
physiochemical effects of
oxidation on certain greases will
allow for the identification of
optimal antioxidant additives. A
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This approach may not be adopted globally due to its - oxygen pressure in Test 1 e inet < which
cost and lack of availability to grease manufacturing 0 2000 400 6000 800 10000 12000 00 \ yag 96 PSI. It was 86 PSI versatlle mstrument wiich cai
companies. ime (mintes) after 200 hours of testing. 51.mulate mdust.ry—spelelC
Fig. 2: Response of Grease Sample #1 to ASTM circumstances is therefore
ASTM D5483: The time it takes for oxidation to begin D942 Oxidation Test preferred, such as the Koehler
can be used to determine oxidation stability. This test o ASTM D942 clicitod a Instrument Oxidation Stability
method applies to lubricating greases exposed to 3 SR bl Test Apparatus for Lubricating
f 3.5 MPa500 psig and s S ey PR Greases conforming to the D942
OXygen at a pressure of o. ] P13 5 reaction. Even before the ) g
temperatures of 155 to 210°C. £ e chamber temperature reached its standard testing method, along
[ maximum of 99°C, the grease with IP 142, DIN 51808, and FITM
P}xlSTM, D4742: Thl,sl test {fnle%md s usid to dfftermme £ may have began to oxidize. The | [ 791-8453. It is an efficient machine
the f}gldatloré (sititb1 1ty othu ricating ?sehm S e | i ﬁr}lﬁl }Il)r;:ssurez 1tn thte chanﬁbe.r, | in testing for oxidation stability of
are similar to those present in gasoline engine service, M et pressresof oughly 15ps1 || lubricating greases containing an
. me (minutes . . . .
Al 1O 05T Pres 5¢ 5 by (T e led enti oxidation bath, oxidation pressure
Engine oils with viscosities ranging from 4 cSt to 21 cSt Fie. 3: Response of Grease Sample #2 to ASTM uring the test, revealed entire
o : : : : e v P e drne e e vessel, pressure measurement and
at 100°C, including re-refined oils, can be tested using D942 Oxidation Test O WPilLs GG 1319 Vsl » , ,
this approach recording equipment, and Oxidata
. 120
. This figure depicts the effects Pressure Measurement System.
%"2 =2 Heiss of failing to relieve the oxygen The .key toward:S pljeVentlng the
2 104 pressure in Test 1 for about proliferated oxidation of greases
g 212 hours. Additional grease relies on the success of oxidation
g oxidation may occur with such stability testing, and the
s preliminarily higher oxygen characterization of mechanisms
50 pressure, according to the leading to the phenomenon of
0 2000 4000 6000 8000 10,000 12,000 14,000 findings. After 100 hours, Test . :
Time (minutes) oxidation.

1 had a final oxygen pressure
Fig. 4: Response of Grease Sample #3 to ASTM of 96 PSI, whereas Test 2 had a

D942 Oxidation Test final oxygen pressure of 91 PSI

120 after 200 hours.
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