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Extending lubricant life

Lontrolling operating temperature of the lubricant
is important to minimizing oil oxidation.

he nature of lubrication is that lubricants deteriorate in ser-
vice. This can be either planned and controlled or uncontrolled.
Good lubrication practice is strongly focused
on the former.
Following are several factors that affect
the useful life of a lubricant:

e (Oxidation
e Thermal degradation
o (ontamination

« Foaming
e Air-release
e Demulsibility.

By far the most important of these is oxida-
tion, which happens because oils and greases
are in contact with and, in fact, can contain up
to 10% of air (except when they are used in
space). Oxidation cannot be eliminated; it can
only be minimized. It depends on the degree
and duration of exposure to air, femperafure, the presence of cata-
lysts (iron, copper, lead), the rate of oil top-up and the type of
base oil and oxidation inhibitor(s).

Temperature has the higgest effect on oxidation, which is a
chemical reaction that follows the Arrhenius effect. Oxidation re-
action rafes double or freble for every 10 C increase in tempera-
ture. Thus, a reaction rate of unity at 70 C will increase between 2
and 3 at 80 C, hetween 4 and 9 at 90 C and hetween 8 and 27 at 100
Cand so on.

This has very important implications for lubricant lifetimes.
For example, if a hydraulic oil has an operating lifetime of four
years if the bulk oil temperature averages 70 C, the lifetime will be
only two years (or less) if the temperature averages 80 (, one year
if it is 90 C and only six months [or much less) if it reaches 100 C.

Controlling the operating temperature of a lubricant is, there-
fore, particularly imporfant. Occasional spikes in temperature are
less important than average temperature of the bulk of the oil.
Because oils confain air dissolved or enfrapped within them, the
mechanical movement of the lubricant—as flow, agitation or foam-
ing—will mainfain the air/oxygen concentration in the oil and in-
crease the oxidation rate.

An oil's natural oxidation stability is determined in part by the
crude oil from which it is made and the refining process to which it
is subjected. APl Group | base oils have some natural stability to-
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As oil oxidizes in service,
there is a tendency for it to
become more acidic.
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ward oxidation due fo the small amounts of sulphur compounds
they confain. Group Il and III base oils and synthetic hydrocarbons
(such as polyalphaolefins] have less inherent
oxidafion sfability, although they are much
more responsive to oxidation inhibitors (anti-
oxidant additives).

The rate of oxidation of a lubricant can be
slowed dramatically with oxidation inhibifors,
so almost all lubricants now contain them. The
reserve concentration of unused, effective an-
tioxidant in the lubricant during its service life
is a crucial factor. Exhaustion of the antioxi-
dant rapidly leads fo the mechanical deferiora-
fion of the equipment.

As oil oxidizes in service, there is a ten-
dency for it fo become more acidic. Hence, mea-
suring an oil’s acidity at reqular intervals and
plotting the results can be used fo follow the
progress of oxidation. However, neutralization
number determinations may have little signifi-
cance for some oils containing additives, which either confain weak
acids or weak bases or which react with products of oxidation.

Slight oxidation is not harmful, but if the oil has poor resis-
fance, oxidation may become excessive. If this occurs, substantial
amounts of both soluble and insoluble oxidation products are
formed, and the oil gradually increases in viscosity. Some varia-
fion of viscosity within a range that has proved satisfactory in
service is not necessarily harmful. However, viscosity higher than
necessary is accompanied by higher fluid friction and more heat-
ing. Obviously, this can lead fo higher rates of oxidation.

Modern lubricants must withstand higher operating fempera-
tures using smaller volumes for longer service intervals. Advanced
lubricant formulations are required, which can operate at consis-
tenfly higher femperatures to prevent their deferioration below
levels that protect operating equipment.

Minimizing oxidaftion by reducing operafing temperatures,
avoiding excess exposure to air, filtering out mefallic particles and
using high quality base oils and additives is probably the most
effective way of extending lubricant life.
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