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The purpose of this paper is to very briefly and simply clarify some facts about automotive
lubricants. As the greatest confusion surrounds ENGINE OILS, they will be the major topic. The
oil industry (which should be defined as lubricant suppliers) is surrounded by an air of mystique
and magical concoctions. Unfortunately, the industry has also adopted its own jargon which
makes sharing of knowledge very difficult. Marketers and advertisers alike cause untold
confusion.
The development, testing and manufacture of lube oils combine to make an enormous industry.
This paper deals briefly with those aspects to give you a better understanding.

How is motor oil produced?
There are three major suppliers involved in producing a lubricating oil:
1) Supplier of base stocks (i.e. refiners of crude oil) such as Shell, BP, Caltex etc.
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2) Petroleum additive suppliers. Typically 10% - 20% of a motor oil is made up of various
additives, all of which perform specific functions which are detailed later. The petroleum
additive industry is enormous and is the critical link between the base oil supplier and
consumer requirements. The worldwide petroleum additive industry has a turnover in excess
of $5,000 million.
3) The blenders. They source the appropriate base oils from item 1. and blend an additive
package from item 2. to produce a finished lubricant of certain performance specifications.
Who controls the industry?
Since Australia predominantly follows the US system, we will ignore the Japanese and
European systems to avoid confusion.
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API

–

American Petroleum Institute

SAE

–

Society of Automotive Engineers

ASTM –

American Society for Testing and Materials

OEMs –

Original Equipment Manufacturers

Ever-changing requirements by OEMs, consumers and the environmental lobby are the catalysts
for change. Basically, API and the SAE assess the need for establishing a new or revised
specification. The ASTM and OEMs devise test procedures to ensure the new specification meets
the requirement.
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All lubricants must pass specific tests prior to claiming a particular performance category. As a
matter of interest, it can cost in excess of $5 million to develop a new lubricant. The additive
industry spends $200 million a year on development in Europe alone.
How to better understand the jargon
Let us examine a typical label that would be found on an oil bottle and analyse its meaning.
SHELL XMO OIL
API SG/CD
SAE 20W/50

(Brand name)
(Performance specification)
(Viscosity range)
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SG/CD are the performance categories according to the API (American Petroleum Institute).
To explain further:
• “S” designates “Service Oils”, i.e. automotive gasoline/petrol engines
• “G” specifies the particular performance category for petrol engines
• “C” designates “Commercial Oils”, i.e. diesel engines
• “D” specifies the particular performance category for diesel engines
Filter material

So, SG/CD indicates that, according to the API, this particular oil is suited for use in both petrol
and diesel engines of specific types.
SAE 20W/50
This relates to the viscosity (measurement of resistance to flow) of the oil. In this instance the
oil is a multi-viscosity; in other words, the oil is suited to a range of operating temperatures. 20W
relates to the low temperature viscosity, i.e. the oil is thin at low temperatures to facilitate cold
starting. The /50 part of the number relates to the oil’s ability to retain its viscosity at elevated
operating temperatures.
This very simply describes the basics of defining an oil’s recommended use and suitability for a
particular engine at certain operating temperatures.

Carbon under
piston crown

NOTE: Always use and recommend oils within the service categories and viscosity range
specified by the vehicle manufacturer.
Gear oils and automatic transmission fluids are similarly categorised. Automatic transmission
fluids are clearly defined and the manufacturer's recommendations should ALWAYS be
followed exactly.
Gear oils have service categories (GL2, GL3, GL4, GL5 etc) which are similar to those explained
above for engines. Gear oils are supplied in a range of mono and multi-viscosity. There are
various performance requirements for different applications and it is crucial to use the specified
oil. Failure to use the specified oil could adversely affect the operation of a gearbox or
differential.
Primary functions of motor oils
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1) To provide a fluid (flexible) film to separate moving components.
2) To dissipate heat.
3) To clean.
Major components of an engine oil
BASE STOCK – This is base oil, usually a refined petroleum product or a synthetic material to
which other additives are blended to produce finished lubricants.
ANTIFOAM – To suppress foaming tendency.
ANTIWEAR – To prevent wear on highly loaded parts.

Oil sludge
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DETERGENT – For cleaning engine parts. Usually the detergent is alkaline and thus assists in
neutralising acids (formed in normal use).
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DISPERSANT – Keeps contaminants in suspension for entrapment by the filter or until the oil
is drained.
ANTIOXIDANT – Increases oxidation resistance, thereby increasing the oil's service life.
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VISCOSITY INDEX IMPROVER – Usually a high molecular weight polymer that reduces the
tendency of an oil's viscosity to change with temperature. It is the use of VI improvers that allows
the creation of multi-grade oils.
Facts and Fallacies
Australians traditionally are of the opinion that our conditions are tougher than anywhere else
in the world, hence we must have thick, gutsy oils to provide protection. By and large, this is
absolute rubbish. In most parts of Australia conditions are quite temperate. Conditions in
Australia are no tougher than in the Arizona desert or, to the other extreme, Alaska. We are
fortunate in that we can use the same viscosity oil all year round. In Europe and North America
a car has to be prepared for the winter months, and again for the summer months. Part of the
preparation includes a change in the viscosity range of the engine oil to cope with the extreme
temperature conditions.
Some unethical manufacturers are producing and marketing oils of such high viscosity they are
not recognised as meeting industry standards. The general public and resellers are being led to
believe high viscosity oils offer a greater level of protection and reduced oil consumption. The
facts are:
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a) A high viscosity oil takes longer to circulate and provides protection on initial start-up,
particularly in a cold engine.
b) A high viscosity engine oil may not even be picked up by the pump, resulting in severe
engine damage.
c) More energy is consumed to overcome the higher viscosity, i.e. increased fuel
consumption.
d) As high viscosity oils are more resistant to flow, oil does not return to the sump as quickly
for cooling.
e) It is true that a high viscosity oil produces higher oil pressure, but pressure in excess of
engine design requirements is of no significance or benefit.
Engine oil quality
The quality of a blended engine oil depends entirely on the quality and quantity of the additive
package blended with the base stock. You will often hear the complaint "x brand oil loses its
‘guts’ after a couple of thousand kilometres". This is usually due to the use of a cheap VI improver
which is not sheer stable and breaks down after a short period.
How to compare
In spite of the blurb circulated by some marketers, the truth of the matter is that reputable
companies produce quality oils:
a) to protect their reputation; and
b) because their products must meet the performance levels etc. of the controlling
organisations such as API, SAE and ASTM, and the OEMs.
Some oil marketers make magical claims, but it is interesting to note that the major companies
are not involved in such practices, primarily because the larger companies in the industry are
very much self-policing.
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Synthetic versus mineral
Quite simply, synthetic oils are better in most respects than mineral-based oils. To qualify this
statement, synthetics are more stable across a broader temperature range. They last longer
because synthetics are naturally multigrade oils, consequently the use of viscosity improvers is
drastically reduced, thus minimising degradation.
However, on the down-side, synthetics are quite expensive by comparison, plus they can have
an adverse effect on some seal materials, leading to premature leaks and repairs.
Most motorists never reach the limits of a good quality mineral oil. Consequently, it is false
economy for them to use synthetics.
Summary
When it comes to motor oil, common sense should prevail. There are always cheap products that
compromise quality. At the other end of the scale there are the high-priced products that
make magical claims to justify the price. In between there are a large number of good-quality
products backed by years of global research and, above all, with reputations to protect. OEMs in
Australia are now specifying low viscosity engine oils. Failure to observe their directive may
jeopardise warranties.

Should any of our valued clients require more technical, unbiased information on this subject,
they are welcome to write or phone us on:
Nulon Products Australia Pty Ltd
Unit 1, 4 Narabang Way
BELROSE NSW
AUSTRALIA 2085
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