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In the first portion of
Sport Rider’'s oil test
(“Oils Well That Ends
Well?” August 2003), we cov-
ered the overall makeup and
functions of motor oil to give you
a basic understanding of its role in
the performance of your engine. In
this portion—the second and final part
of the article—we go into a detailed
analysis and testing of 22 oils to see what
makes them different from one another, includ-
ing comparing motorcycle-specific oils to automo-

tive products. We also run a dyno test to see if the claims
of increased horsepower tnade by some oil producers are really true.

SPECTROGRAPHIC ANALYSIS

Laboratory and
Dyno Analysis

Part Two

Presented first is the spectrographic analysis of each of the test-  country. They are able to identify extremely small amounts of met-
ed oils. Using units of parts per million (ppm) to show the alsand additives, and in some cases can detect as little as one ppm.
amount of additives in each product, this test utilizes an atomic  If you send them used oil for analysis, they can generate a metal
emission spectrometer to measure the wavelength of light emit-  contents report that will help you discover internal engine prob-
ted from each oil sample as it is “ionized;” in simplistic terms,  lems before they occur. Most large diesel fleets use this to deter-

this is similar to sticking the oil into
a microwave oven, then using a
prism to split the light emitted as
the oil burns. Since each element
has its own light wavelength, a
computer compares each light
measurement to a standard emis-
sion, and then calculates the
amount of that particular element.

We called on Analysts Inc. in
Norcross, Georgia (www.ana-
lystsinc.com, 800/241-6315), to per-
form the spectrographic analysis test-
ing. An ISO-9002-certified facility
(meaning their lab meets strict
worldwide quality-control specifica-
tions), Analysts Inc. has been in busi-
ness since 1960, and is considered
one of the top oil-testing labs in the

mine maintenance schedules.

This type of analysis also reports
the absolute viscosity of the oil,
and the total base number (TBN).
The TBN is determined by mea-
suring the milligrams of acid neu-
tralizer (potassium hydroxide)
required to nullify all the acids
present in a one gram sample of
oil. Viscosity retention and TBN
are very important in deciding
when to change your oil. A TBN of
three or less typically denotes a
failure of the oil to absorb acids.
Oils with a higher initial TBN are
therefore better suited for longer
change intervals, assuming the
base oil is of sufficient quality to
maintain its specified viscasity over



time. The subjects of base oil quality and viscosity retention are
very complex, and are discussed later.

ANTIWEAR ADDITIVES
These elements are the most commonly discussed because they are
one of motor oil’s most important components. Several additives
fall into this group, including phosphorous. The maximum level of
phaspharous allowed in some automotive oils has been reduced by
the new API standards, due to its effect on catalytic converters. Zinc
is another additive in this group, as is molybdenum, usually referred
to as moly. These antiwear additives serve as a back-up to the oil film
in protecting engine components. They are activated by heat and
pressure, forming a thin layer between metal parts that would other-
wise come in direct contact, preventing permanent engine wear.
Looking at the graphs, it’s interesting to note a wide variation in
additive amounts. For instance, examining phosphorous levels in the
antiwear additive graph (remembering the API limitations) shows that
two automotive oils contain approximately 1000 ppm (Valvoline and
Castrol Syntec), while the Mobil 1 product contains 1391 ppm. The
average of the motorcycle-specific oils is 1322 ppmy; the automo-
tive oils average 1157 ppm. The Maxima Maxum products have the
highest levels overall, with almost three times the amount found in the
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lowest product tested. The products with the lowest levels are Silkolene
Comp 4, Yamalube and Honda HP4.

A similar correlation can be seen with zinc, The Maxima products
again show the highest levels at almost 2000 ppm, while the
Yamalube and Silkolene products again end up on the bottom of this
list. The difference here between automotive oils and motorcycle-
specific products is not as great, presumably because this additive is
not regulated by the APL In fact, Valvoline is the only auto oil contain-
ing less than 1400 ppm. While the average motorcycle-specific prod-
uct contains 1414 ppm, the automotive oils average 1328 ppm—not
a huge difference.

Moly is often referred to as a friction modifier, but it is actual-
ly a solid metal dispersed in some oils, Because it has such a high
melting temperature (4730° F versus 2795° F for iron), it works
great as a high-temperature, high-pressure antiwear agent. Some
claim that because moly is so slick, it can cause clutch slippage. In
fact, some motorcycle manufacturers specify oil without moly
due to this problem. The moly issue is such that Honda offers its
HP4 both with and without it. Looking at the moly graph data,
however, shows that even Honda’s “moly-free” product contains
71 ppm. Many of the products contain less than five ppm of
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moly, which is the threshold measurement on this test (meaning
any amount less than five ppm will not be detected). Both Torco
oils contain a significant dose of moly, while the Maxum Ultra
and Motul 300V Factory contain far less. The Mobil 1 automo-
tive oil contains 92 ppm, while the MX4T motorcycle-specific
version has an undetectable amount. Only six of the 19 motor-
cyele oils we tested use moly at all. Those that do, however, aver-
age 298 ppm. Considering that many oils contain five ppm or
less, 298 ppm is a significant dose.

ACID NEUTRALIZERS

We charted the three most common additives (boron, calcium and
magnesium) used to neutralize acids produced inside an engine
during combustion. In this category, we can see that the car and
bike oils are different in some cases, Every company seems to agree
that some dosage of calcium is required. The highest amount is
Amsoil at 4843 ppm, which explains its very high TBN of 14.42.
Amsoil does not use significant dosages of either magnesium or
boron, though; many other oils use both of these to bolster their
acid-fighting ability, Maxum Ultra contains only 986 ppm of calcium,
but supplements that with the highest dose of magnesium in the
test at 1275 ppm. The Mobil MX4T product uses 699 ppm of
magnesium and 221 ppm of boron. Another difference between the
auto and bike products offered by Mobil is the use of magnesiuni.


















