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AN  EFFECT  OF  THE  TYPE  AND  CONCENTRATION
OF  LUBRICATING  ADDITIVES  ON  AW/EP  PROPERTIES
AND  ROLLING  FATIGUE  LIFE  OF  A  TRIBOSYSTEM
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Fig. 1. Four–ball tribosystem: a) T–02 apparatus, b) T–03
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Fig. 3. The concentration of particular elements in the surface layer of the wear scar after
testing in the AW regime: a) sulfur, b) phosphorus, c) zinc
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Fig. 4. The concentration of particular elements in the surface layer of the wear scar after
testing in the EP regime: a) sulfur, b) phosphorus, c) zinc
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Fig. 5. The concentration of particular elements in the surface layer of the wear track
after testing the fatigue life: a) sulfur, b) phosphorus, c) zinc
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The authors present results of testing of lubricating oils of various
chemical composition. A mineral base oil was blended with commer-
cial lubricating additives of different type and concentration. Two dif-
ferent AW (antiwear) additives and EP (extreme–pressure) ones were
used. The AW additives contained ZDDP, and EP ones – organic S–P
compounds. The additives are typical of automotive gear oils.

The tribological tests were performed in two different four–ball
testers. The first one (denoted T–02) was used to determine AW/EP
properties at sliding friction. The second instrument (T–03) was used
to assess the fatigue (pitting) life at rolling movement. Both the testers
were designed and are manufactured by ITeE.

The results indicate that AW additives not only improve AW prop-
erties (as expected) but are also beneficial for the fatigue life, particu-
larly at small concentrations. An increase of the concentration of such
additives leads to an improvement of AW properties but has a disad-
vantageous effect on the fatigue life.

EP additives – even at a small concentration –  significantly im-
prove EP properties, and slightly AW properties, but without any in-
fluence on the fatigue life. An increase of the concentration of such
additives leads to a further improvement of EP and AW properties.
However, this is accompanied by a much decrease of the fatigue life.
By using SEM and EDS for analysis of the worn surface,  the authors
were enabled to identify mechanisms of action of various lubricating
additives under different friction conditions.
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