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Lubricating oils are undergoing more changes today th

time in recent memory. This has been driven by the switch to more
advanced base stocks which require new additive chemistries,

along with increased equipment performance duties and extreme
lubricant operating conditions. These are among the f&;tors that have
contributed to the emerging problem of lubricant 'varnish' deposits
caused by oil degradation. Varnish is a sticky residue that leads to valve

malfunction, blocked flow lines, pre

ture filter blockage, increased

bearing friction, nuisance oil leaks etc. All of which are leading to
reliability problems across many industries. This article highlights how
lubricant varnish is formed, what problems it can cause and how to test
the new generation oils for their tendency to form varnish deposit. It
will then discuss the proactive methods and technologies available for

solving varnish deposit problems.

NEW TECHNOLOGY LUBRICANTS

any types of lubricating oils
and hydraulic fluids are being
formulated differently today

than they were a decade ago. Industry's
drive towards globalisation and efficiency
improvements has set off a chain of events
impacting on all aspects of operation.

Manufacturers are demanding faster,
smaller, more efficient machines. Although
the OEMs deliver, the upgrade in machine
technology typically means more stress on
the lubricant. The OEMs have strengthened
their specification, demanding that the
lifeblood of their equipment has oxidatively
stable oils that can be used longer, at higher
temperatures, in smaller spaces and with

Saturates Viscosity
(Wt %) Index
I >0.03 And/or <90 80-119
I <0.03 And >90 80-119
M <0.08 And >90 >120
v Polyalphaolefinds (PAO)
Vv All stocks not included in Groups I-IV (Pale Qils & Non-
PAO Synthetics)

Table 1 API base stotck classification

the ability to withstand a wide range
of contaminants. These new demands
cause the oil companies to change

their formulation chemistries to meet
more demanding specifications. The oil
companies first meet these new demands
by making changes to their lubricant's
base stock. Newer synthetic chemistries
are increasing the energy efficiencies and
solving problems that wouldn't be feasible
with mineral oil base stocks. However,

the biggest change has been the global
adoption of more advanced mineral oil
base stocks. The American Petroleum
Institute classifies different base stocks
into the five different categories outlined
in Table 1.

Group I base oils are manufactured
by solvent extraction, solvent or catalytic
de-waxing, and hydro-finishing processes.
The oils are more polar in nature due to
their remaining soluble impurities. These
polar species lead to a higher solvency than
other paraffinic base stocks and a higher
natural oxidative stability compared to
other base stocks.

Group II base oils are manufactured
by hydrocracking and solvent or catalytic
de-waxing processes. Fully formulated
Group II lubricants have superior
antioxidant properties since virtually all
hydrocarbon molecules are saturated. They
typically have a water-white colour.

Group III base oils are
manufactured by special processes
such as isohydromerization or severe
hydrocracking. These oils are extremely
pure and so are non-polar and often
require the addition of an ester or
aromatic compound to increase solvency
to a sufficient point to hold additives in
solution. These fluids also have the lowest
natural oxidative stability. However they
have the capability to achieve the highest
oxidative stability for fully formulated
lubricants.

Informally, oil manufacturers have
created two new categories to further
distinguish mineral oils, viz. Group I+ and
Group I+

The shift from Group I to Group II
and III oils has resulted in a significant
change in formulation strategies due to the
strong influence that base oil has on the
type of additives used. Consequently these
new generation oils degrade differently
from the traditional formulated lubricants.
Instead of degradation occurring in
relatively linear predictable fashion, many
of the newer lubricants maintain higher
oxidation stability for longer, but then
fail very quickly. It is the failure of the
lubricant that can lead to the formation of
varnish deposits.

THE CAUSES OF OIL
DEGRADATION AND VARNISH

The chemical composition of varnish
can be extremely varied. Hence it is
defined more by its appearance than by its
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