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Effects of phosphorus additives on tribological performance of
7050 aluminum alloy
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Abstract: Tribological performance of four kinds of phosphorus lubricating additives such as tricresyl phosphate(TCP),
dibutyl phosphite(DBPi), zinc dioctyldithiophosphate(ZDDP)and dibutyl phosphate acylamide(DBPA) on 7050
aluminum alloy were investigated with ring on block tribotester. The tribological mechanism of aluminum alloy
lubricated by phosphorus additives was also discussed. The results show that all these phosphorus additives may decrease
the friction coefficient of the steel-aluminum pairs, but the effects on the wear action of aluminum alloy are different.
Tricresyl phosphate and dibutyl phosphate acylamide increase the anti-wear property of 7050 aluminum alloy, and the
later shows better. Dibutyl phosphite and zinc dioctyldithiophosphate increase abrasion effect of the aluminum alloy and
dibutyl phosphite shows worse effect. Friction coefficient between steel and aluminum decreases with increasing the
content of lubricating additives, while increases with increasing the load. Wear loss of aluminum alloy lubricated by
dibutyl phosphate acylamide (DBPA) decreases with increasing the additive content, while increases with increasing the
load. However, when being lubricated by dibutyl phosphate (DBPi), the wear amount of aluminium alloy is improved
with increasing the additive content and load. There are abrasion wear, adhesive wear and chemical corrosion abrasion
displayed during the friction process, and the chemical corrosion wear and abrasion wear are the main wear mechanisms
of phosphorus additives.
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Fig. 2 Effect of additive content on tribological performance

of aluminium alloy: (a) Friction coefficient; (b) Wear volume
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Fig. 4 SEM images of worn surfaces of aluminium alloy blocks under lubrication of various additives: (a) TCP; (b) DBPi; (c) ZDDP;

(d) DBPA
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