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FROM THE PRESIDENT’S DESK

| was interviewed recently by a young
reporter from a local television station.
She was well aware that AMSOIL INC.
was a major employer in the area and
that our sales reach extended well
beyond the local community, but, as

| expected, she knew very little about
motor oil. Her answer to my standard
question, “What brand of oil do you
use?” was typical of most. “Whatever
kind they put in,” she said. The repri-
mand | gave her was not severe.

She asked first about my childhood,
and then, knowing | had been a jet
fighter pilot, asked about my passion
for flying. | explained that as a young
boy | would sit on the shore of St. Louis
Bay and watch the mail plane land on
the water. | imagined myself flying that
plane and dreamed that | would one
day become a pilot. We talked briefly
about my flying career.

She then asked how the idea for syn-
thetic oil originated. | explained that as
a pilot | was aware that every jet engine
in the world used only synthetic oil, and
| reasoned that cars, trucks and other
internal combustion engines could
benefit greatly from the same type of
technology. When | began formulating
oil in the early-1960s, my critics thought
| was crazy. They claimed | had been
at altitude too long without oxygen. But
| persisted.

| further explained that making syn-
thetic oil for internal combustion
engines was much more complicated
than making oil for jet engines, and the
chemistries available at the time were
much less sophisticated than they are
today. Base stock options were limited
and the obstacles were many. Eventu-
ally, I had my oil tested at Southwest
Research in San Antonio, Texas. It
exceeded all test limits and proved
conclusively that it could go well
beyond the traditional drain interval
recommendations. AMSOIL coined the
phrase “extended drain interval,” and
our 25,000-mile recommendation flew
squarely in the face of conventional
thought. We had taken lubrication to an
entirely new level.

It would be a few years later, | told her,
before another synthetic oil was intro-
duced. Mobil 1 hit the market in 1974
and, coincidentally, carried a 25,000-

mile drain interval recommendation.
Although many AMSOIL Dealers feared
that with another synthetic oil now in
the game our sales would plummet,

| knew otherwise. The money Mobil
would lay out in advertising would only
serve to support our effort. That proved
to be the case. Mobil, by the way, was
pressured, | suspect, and backed off
on its 25,000-mile drain interval recom-
mendation.

Our reporter friend left the interview
impressed with the impact AMSOIL
has had.

And speaking of impact, it is interesting
that Mobil’s recent repositioning of its
motor oil lineup closely mirrors the po-
sitioning of our oils. | am not suggest-
ing, necessarily, that Mobil modeled
their approach after us, but it is worth
noting. Mobil Clean oils have been
discontinued and replaced with a new
family called Mobil Super. This line has
been added to Mobil’s flagship Mobil

1 products. The Mobil Super line in-
cludes Mobil Super Synthetic, a lower
cost synthetic oil recommended for
7,500 miles or six months. This oil
is positioned to attract those
consumers who are interested

in moving up to a synthetic but
are not yet ready to invest in a
more expensive, longer lasting
oil. According to Hesham Omar, Ameri-
cas automotive marketing manager for
ExxonMobil Lubricants and Petroleum
Specialties, as quoted in Lube Report,
the company “...anticipated that the
Mobil Super Synthetic consumers

will be trading up from conventional
and synthetic blends. The Mobil 1
buyer is seeking a superior
product, and less likely
to be interested in the
Mobil Super proposition.”
Sound familiar? That

was exactly our strat-
egy with the introduc-
tion of AMSOIL OE.

The Mobil Super
Synthetic product falls

in behind Mobil 1,

which is recommended
for 10,000-mile drain
intervals, similar to our
XL oils. At the top end,
Mobil 1 Extended Perfor-
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mance, with its 15,000-mile or one year
oil drain recommendation, is positioned
to attract those consumers who want
the best that Mobil has to offer. Those
are the same consumers who are
drawn to our top-tier, 25,000-mile oils.
Separate tiers of motor oils differenti-
ated by drain interval and price, each
aimed at satisfying the needs of distinct
levels of consumers. Sounds familiar.

Again, | am not suggesting that Mobil
intentionally “borrowed” our strategy,
but it is curious. Our impact has been
seen before.
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REALIZE SUPERIOR PROTECTION,
PERFORMANCE AND COST
SAVINGS WITH AMSOIL
SYNTHETIC HYDRAULIC OILS

Hydraulic systems are everywhere,
with common examples including the
following:

e Garbage trucks

¢ Mobile cranes

e Snow plows

e Forklifts

e Dump trucks

e Excavators

e Front-end loaders

e Mobile shears

e Backhoes

¢ Mobile well-drilling and
core-sampling equipment

e Skidders

e Piling rigs

e Street sweepers

¢ Mobile hydraulic power units

e Bucket trucks

e Tow trucks

e Feller bunchers

e Scissor lifts

Hydraulic Systems

Hydraulic systems can look complex
and intimidating, but most are relatively
straightforward, consisting of a sump, a
pump, hoses, valves and either pistons
or hydraulic motors.

Sump — The hydraulic system’s sump is
responsible for holding the oil, providing
time for the transferring of heat, and a
place for contaminants, including water,
to settle.

Pump — The hydraulic system’s pump
produces the fluid flow that creates
pressure. In most cases, it is the most
expensive part in the system. Hydrau-
lic oils are subjected to pump tests

to prove their ability to protect pumps
under normal operating conditions.
Hydraulic systems can have many
different types of pumps, but the three
most common are gear, vane and piston
pumps. Gear pumps are often found

on lower-pressure systems and are
relatively simple and reliable. As positive
displacement pumps, they pump a fixed
amount of fluid for every revolution. Al-
though variations exist, a good example
is an automotive oil pump. Vane pumps
are common on mobile equipment and
can be variable or constant displace-
ment. Piston pumps can be found on
higher-pressure applications and are
more complex and sensitive to contami-
nation than vane or piston pumps.

Hoses — Hoses carry hydraulic pres-
sure and flow to various components,
and are perhaps the weakest link in
any hydraulic system. Maintenance is
often ignored until a
problem develops.
Hoses fail due to heat,
cold, repeated flexing,
physical damage and
exposure to the ele-
ments.

Valves - Valves

control the route of the
hydraulic flow within

the system, sending
flow and pressure to
components in order to
operate them. Pulling

a lever back may route
fluid to one side of the
hydraulic system, caus-
ing it to extend a piston,

while pushing it forward may cause it to
retract. Varnish presents a major problem
with valves, causing them to stick or not
allowing them to seal properly.

Pistons/Hydraulic Motors —

Pistons and hydraulic motors convert
the hydraulic flow and pressure into
work. Pistons provide linear motion,
allowing bulldozer blades to lift and
backhoe buckets to tip, while motors
convert hydraulic flow and pressure into
rotational force, allowing drills to operate.
Common issues associated with pistons
and hydraulic motors are internal or
external leakage. External leakage
results in loss of fluid and possible
contamination issues, while internal
leakage results in lost efficiency. For
example, a bottle jack with its valve only
partially closed requires furious pumping
to lift an object off the ground and won'’t
be able to keep it there.

Hydraulic Oil

Zinc-containing hydraulic oil is a
commonly-used hydraulic fluid, while
other applications call for zinc-free
hydraulic oil, motor oil or transmission
fluid. Hydrostatic hydraulic oil is required
when the fluid must also operate the
hydrostatic transmission, biodegradable
hydraulic oil is often required in
environmentally sensitive areas and
some applications require fire-resistant
hydraulic oils.

Each type of hydraulic oil has unique
characteristics, and it's important to
understand what's required for specific
applications. The equipment’s operator’s
manual will usually recommend viscosities
for the ambient temperatures the machine
is operated in or could even recommend
a specific oil brand. This information can
be used to determine the appropriate
AMSOIL synthetic hydraulic oil. When

in doubt, contact AMSOIL Technical
Services at 715-399-TECH.

O /A G

MAGAZINE

6 | MARCH 2011



Hydraulic Oil Problems

Heat and contamination present

serious challenges for hydraulic oils.

If the system becomes too hot, the

oil’'s viscosity can thin to the point

where the pump is damaged or seals
are destroyed. Because conventional
hydraulic oil is often less expensive than
synthetic hydraulic oil, it is important

to understand the benefits and cost
savings AMSOIL synthetic hydraulic oils
provide.

Heat Reduction — The synthetic con-
struction of AMSOIL synthetic hydraulic
oils can reduce heat in hydraulic sys-
tems, leading to better viscosity reten-
tion, less varnish build-up and oxidation,
reduction in component wear (including
hoses), longer seal life and better overall
system performance.

Cold-Weather Performance — AMSOIL
synthetic hydraulic oils have much bet-
ter cold-temperature character-
istics than many petroleum oils.
This can be seen by comparing
the viscosity index, Brookfield
viscosity and pour point num-
bers of a conventional oil to the
corresponding viscosity AMSOIL
synthetic hydraulic oil. Because
mobile equipment generally sits
out in the elements while on a
job site, conventional hydraulic
oils can thicken in the cold and
lead to damage such as exces-
sive pump wear due to cavita-
tion, blown hoses, broken shafts
or extended warm-up times that
waste fuel. Use of the proper
AMSOIL synthetic hydraulic oil
viscosity helps reduce or elimi-
nate many of these issues.

All-Season Functionality -
To eliminate some of the
problems associated with
temperature changes, many
mobile equipment owners
switch viscosities with the

seasons. They may run an ISO VG 22
viscosity oil in the winter and switch to
an ISO VG 32 or 46 oil in the summer.
AMSOIL synthetic hydraulic oils are
high-viscosity-index formulations that
can eliminate the need for seasonal
changes. It's very possible to run an
ISO 32 or ISO 46 successfully
year-round in all but the most
extreme cold conditions.

Hose Life Preservation —
Because many equipment
operators consider blown
hoses, leaky seals and loss of
hydraulic fluid an unavoidable
problem, they may not initially
be interested in investing in
more expensive hydraulic
fluid they believe will just end
up on the ground. If hoses mainly get
snagged, chafed or damaged exter-
nally, they will continue to lose hoses
until they physically remedy the situa-
tion. However, if the hoses and seals
are blowing in cold weather or because
of deterioration, AMSOIL synthetic
hydraulic oils can help. Cold and heat
wreak havoc on hoses and seals. Cold,
thick fluid can cause pressure spikes
and extremely hot fluid breaks down
hoses and seals over time. The superior
cooling and flow properties of AMSOIL
synthetic hydraulic oils help preserve
hose integrity.
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AMSOIL Synthetic Anti-Wear
Hydraulic Oils

AMSOIL Synthetic Anti-Wear Hydraulic
Oils effectively inhibit oxidation to help
prevent acid formation and viscosity
increase, resist carbon and varnish
deposits and inhibit rust and foam
(providing smooth hydraulic operation).
They contain a very effective zinc-based
anti-wear/antioxidant additive which
controls wear in high-speed, high-
pressure vane and gear pumps while
meeting the lubrication requirements of
axial piston pumps with bronze-on-steel
metallurgy.

e Extended oil drain intervals

e Anti-wear protection

e Recommended for gear, vane and
piston pumps

e Contain rust, oxidation and foam
inhibitors

e Designed for a wide temperature
range

e Hydrolytically stable and readily
separate from water

AMSOIL Biodegradable
Hydraulic Oil

AMSOIL Biodegradable Hydraulic

Oil (BHO) is a premium-performance
hydraulic oil that exhibits high
biodegradability and low aquatic
toxicity, along with superior oxidative
stability, excellent low-temperature
performance and outstanding results in
laboratory and extended duration pump
testing. It contains antioxidants that
prolong oil life and foam inhibitors that
help promote problem-free operation. m
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Dan Peterson | VICE PRESIDENT, TECHNICAL DEVELOPMENT

The AMSOIL Technical Services De-
partment gets a lot of questions related
to SAPS and why it is important. SAPS
is an acronym for sulfated ash, phos-
phorus and sulfur, the three inorganic
additives that provide key performance
properties to a lubricating fluid’s deter-
gency, wear protection and oxidation
resistance. Total base number (TBN)
and sulfated ash have had a strong
correlation in past oil formulations, so
most of us associate a lubricant’s SAPS
levels with its starting TBN level. The
appropriate level of SAPS for lubricants
has been the subject of debate for the
past few years. Lubrication engineers
attempt to formulate oils that provide a
high level of resistance to acid for-
mation while limiting one of the main
acid-neutralizing additives in order to
protect exhaust aftertreatment devices.
So, what exactly does SAPS do?

First, let's understand the “SA” in SAPS.
Sulfated ash is a term used for materi-
als added to lubricants to soak up
excess oxidation byproducts and acids
created by exhaust gases. Sulfated ash
is an important component of diesel oil
to ensure long oil life and good engine
protection over time. As noted, some
oil specifications restrict the sulfated
ash content in order to protect certain
emissions aftertreatment devices.

The diesel particulate filter (DPF) is a
good example of an emissions system
device and is a relatively new develop-
ment in the diesel world. The DPF is a
large, honeycomb-type filter designed
to capture and burn soot in diesel ap-
plications. It filters particulate matter
from the exhaust so we don't have to
breathe in harmful material from buses,
trucks and other diesel applications.

As the DPF fills with contaminants,
pressure builds within the exhaust
system. When the pressure reaches a

Industry trends are forcing
SAPS levels downward.

While SAPS has outstanding engine protection
properties, too much can be detrimental to exhaust

aftertreatment devices.

certain level it triggers a DPF regen-
eration process where soot particles
are burned. Materials that don’t burn,
like sulfated ash, build up in the filter
over time and block the flow of exhaust
through the filter. When ash build-up
becomes excessive, it must be profes-
sionally cleaned. The latest diesel oil
specification for 2007 and newer diesel
vehicles, APl CJ-4, limits the level of
sulfated ash for this reason. It is normal
and accepted that these filters need to
be cleaned, but the new CJ-4 speci-
fication limits sulfated ash levels to
prolong time between cleanings.

Many European vehicles come
equipped with smaller DPFs that do
the same job as their large diesel
counterparts, which is why the VW
504.00/507.00 engine oil specifica-

tion limits an oil’s sulfated ash content.
AMSOIL European Car Formula 5W-30
Synthetic Motor Oil (AEL) has a lower
TBN than many other AMSOIL products
in order to meet the VW 504.00/507.00
SAPS restrictions. VW specifies precise
SAPS limits, which limits the level of
resulting oil TBN.

Now for the “P” portion of SAPS.
Phosphorus is a component of what is
commonly recognized as an anti-wear
agent and oxidation inhibitor, zinc di-
alkyldithiophosphate (ZDDP). ZDDP is
very prevalent in the lubrication indus-
try due to its excellent anti-wear and
antioxidant properties. Alternatively,
larger quantities of volatile phosphorus
contained in ZDDP have been linked
to premature poisoning of the catalyst
surface of three-way catalytic convert-
ers and is a primary reason phos-
phorus has been limited in certain oil
specifications. The VW 504.00/507.00
oil specification limits phosphorus con-
tent to help prolong catalytic converter
life. While higher phosphorus levels

can reduce catalytic converter life, a
low-SAPS lubricant is engineered to
provide emissions system compatibility
in both gas- and diesel-fueled vehicles.

The last “S” in SAPS stands for sulfur.
Sulfur compounds are typically associ-
ated with anti-wear and extreme-pres-
sure protection, but they can also be a
component of corrosion inhibitors, fric-
tion modifiers and antioxidants. Excess
sulfur can contribute to catalyst poison-
ing because sulfur is preferentially
absorbed by the catalyst sites. When
sulfur gets into the exhaust stream, it
can poison catalyst surfaces, resulting
in formation of particulate matter. Par-
ticulates in the emissions system can
increase system back-pressure that
negatively affects vehicle performance.
Sulfur is generally being reduced in
diesel fuel and lubricants.

There are a number of very positive
benefits of SAPS in lubricants; however,
as government emissions legislation
imposes stricter emissions limits, the
latest and forthcoming oil specifica-
tions require reduced SAPS levels to
improve the life and performance of
exhaust aftertreatment devices.

New materials are continually being
developed that provide performance
functions similar to SAPS, yet help over-
come the detrimental effects SAPS can
have on emissions treatment systems.
AMSOIL continues to be at the forefront
of evaluating new SAPS-replacement
materials, and we are challenging the
industry on SAPS limits that don’t make
sense for consumers. m
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AMSOIL HAS IT COVERED

Synthetic 20W-50
Motorcycle Oil

AMSOIL Synthetic 20W-50 Motorcycle
QOil (MCV) is recommended for air- or
liquid-cooled four-stroke engines, includ-
ing Harley-Davidson®, Buell®, KTM,
Ducati®, Aprilia®, BMW®, Triumph® and
other motorcycles specifying 15W-50 or
20W-50 engine oil or SAE 90, GL-1 gear
oil. Its superior shear stability provides
unsurpassed protection for high-per-
formance engines, transmissions and
primary chaincases, performing like a
gear lube without the negative effects of
extreme-pressure additives.

AMSOIL 20W-50 Motorcycle Ol
provides maximum wear protection
regardless of the operating condi-
tions, while resisting breakdown
and damaging sludge and carbon
deposits. It provides extended
service life of up to twice the
manufacturer-recommended
change interval (miles/hours) or
one year, whichever comes first.

Synthetic 10W-40
Motorcycle Oil

AMSOIL Synthetic 10W-40 Motorcycle
Qil (MCF) is recommended for liquid- or
air-cooled four-stroke engines, including
Honda®, Kawasaki®, Yamaha®, Suzuki®,
BMW®, Husqvarna®, Victory® and other
motorcycles specifying 10W-40 or 20W-40
engine oil or SAE 80W/90, GL-1 gear ail.
Its superior shear stability provides unsur-
passed protection for high-performance
engines and transmissions, performing
like a gear lube without the negative ef-
fects of extreme-pressure additives.

AMSOIL 10W-40 Motorcycle Qil pro-
vides maximum wear protection regard-
less of the operating conditions, while
resisting breakdown and damaging
sludge and carbon depos-
its. It provides extend-
ed service life of up to
twice the manufacturer-
recommended change
interval (miles/hours)
or one year, whichever
comes first.

Synthetic
SAE 60
Motorcycle Oil

AMSOIL Synthetic
SAE 60 Motorcycle Qil
(MCS) is recommended for early-model
air-cooled V-Twin engines, includ-

ing Harley-Davidson® Knucklehead,
Panhead, Shovelhead and big-bore
motorcycles specifying 60-weight motor
oil or SAE 140, GL-1 gear oil. Its superior
shear stability provides unsurpassed
protection for high-performance engines
and transmissions, performing like a
gear lube without the negative effects of
extreme-pressure additives.

AMSOIL SAE 60 Motorcycle Oil provides maximum wear
protection regardless of the operating conditions, while
resisting breakdown and damaging sludge and carbon

deposits. It provides extended service life of up to
twice the manufacturer-recommended change interval
(miles/hours) or one year, whichever comes first.

Synthetic 10W-30
Motorcycle Oil

AMSOIL Synthetic 10W-30
Motorcycle Oil (MCT) is recom-
mended for liquid- or air-
cooled four-stroke engines,
including Honda®,
Kawasaki®, Yamaha®

and Suzuki® motorcycles
and scooters, as well as
Arctic Cat®, Can-Am®,
Honda®, Kawasaki® and
Suzuki® ATVs and UTVs,
specifying 10W-30 engine
oil or SAE 80, GL-1 gear oil. Its superior
shear stability provides unsurpassed
protection for high-performance engines
and transmissions, performing like a
gear lube without the negative effects of
extreme-pressure additives.

AMSOIL 10W-30 Motorcycle Qil provides
maximum wear protection regardless of

r s [T

the operating conditions, while resisting o

i

breakdown and damaging sludge and
carbon deposits. It provides extended
service life of up to twice the manufac-
turer-recommended change interval
(miles/hours) or one year, whichever
comes first.
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A CLOSER LOOK
AT GEAR OIL

Alan Amatuzio | EXECUTIVE VICE PRESIDENT / CHIEF OPERATING OFFICER

Automakers continue
building vehicles that
produce substan-
tially more horsepower,
torque and towing
capacity than their
predecessors, yet the
gears and bearings
responsible for con-
verting this increased power into wheel
rotation remain largely unchanged. To
reduce drag and improve fuel economy
in some vehicles, engineers have also
reduced the volume of gear lube avail-
able to cool and protect. The 1996 Ford
F-250 Crew Cab, for example, features
a 10,500-Ib. maximum towing capac-
ity using a rear differential that holds
3.75 quarts of gear lube. The 2011 Ford
F-250 Crew Cab, meanwhile, boasts
14,000 Ibs. of maximum towing capacity
despite a rear differential with a smaller,
3.45-quart capacity.

Increasingly, synthetics are relied upon
to meet these higher demands. Some
manufacturers now recommend synthet-
ics in the differentials of certain newer
vehicles, such as the Chevrolet Silvera-
do and Ram pickup.

Increased Wear Resistance

Differential designs come with inher-
ent suffering points, and it's here that
synthetics prove their worth. In a tra-
ditional automotive differential (Figure
1), the input pinion gear concentrates
intense pressure on the ring gear,
forcing it to turn the side and spider
gears. As all the gear teeth mesh,

they slide against one another repeat-
edly, separated only by a microscopic
film of lubricant. The constant stress the
lubricant film bears can shear lesser
gear lubes, causing permanent viscos-
ity loss. Once sheared, the fluid film
weakens, ruptures and allows metal-
to-metal contact, leading to increased
friction, accelerated wear and eventual
gear and bearing failure.

The composition and characteristics
of synthetics play a vital role in wear

reduction, an area in which AMSOIL
synthetic gear lubes excel. Convention-
al lubes formulated with viscosity index
(VI) improvers shear more readily under
stress. AMSOIL synthetic gear lubes,
however, maintain viscosity better than
other conventional and synthetic gear
lubes despite rigorous use and contain
advanced anti-wear additives for further
protection.

Extreme-Pressure Additives

Severe-service applications used for
towing, hauling, 4x4 off-road driving
and commercial use place even greater
stress on gears and bearings. Many
drivers operate under severe-service
conditions without even knowing it. The
sliding motion and pressure on gears
can wipe the lubricant away, particularly
in spiral-cut hypoid gears. AMSOIL
Severe Gear® Synthetic EP Gear Lubes
contain extreme-pressure (EP) additives
that form a durable iron sulfide barrier
on gear and bearing surfaces to guard
against metal-to-metal contact in the
harshest driving conditions.

FIGURE 1

Ring
Gear

Increased Operating
Temperatures

Differentials have always run hot, but
increases in power and torque coupled
with reduced fluid volume and reduced
airflow due to improvements in vehicle
aerodynamics only worsen the problem.
Testing has shown applications simulat-
ing trailer towing at 88 km/h (565 mph)

at a 3.5 percent grade can experience
differential temperatures as high as
188°C (370°F). Those readings could be
even higher using today’s more powerful
vehicles.

Thermal Runaway

As temperatures in the differential climb,
gear lubricants tend to lose viscosity,
while extreme loads and pressures
can break the lubricant film, causing
increased metal-to-metal contact and
heat. The increased friction and heat,
in turn, cause the lubricant to lose
further viscosity, which further
increases friction and heat.
Friction and heat continue
to spiral upward, creating
a vicious cycle known
as thermal runaway
that eventually leads to
greatly increased wear
and irreparable equip-
ment damage.

Here again AMSOIL syn-
thetic gear lubes outperform
conventional gear lubes.
Not only do they resist
viscosity loss due to
mechanical shear,
they resist thinning
at high temperatures
better than conven-
tional lubes. In addition,
the deposits conventional
gear lubes leave behind
coat gears and bearings, in-
hibiting heat transfer and short-
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