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Special Notes

API publications necessarily address problems of a general nature. With respect to par-
ticular circumstances, local, state, and federal laws and regulations should be reviewed.

API is not undertaking to meet the duties of employers, manufacturers, or suppliers to
warn and properly train and equip their employees, and others exposed, concerning health
and safety risks and precautions, nor undertaking their obligations under local, state, or fed-
eral laws.

Information concerning safety and health risks and proper precautions with
respect to particular materials and conditions should be obtained from the employer, the
manufacturer or supplier of that material, or the material safety data sheet.

Nothing contained in any APl publication is to be construed as granting any right, by
implication or otherwise, for the manufacture, sale, or use of any method, apparatus, or
product covered by letters patent. Neither should anything contained in the publication be
construed as insuring anyone against liability for infringement of letters patent.

Generally, API standards are reviewed and revised, reaffirmed, or withdrawn at least
every five years. Sometimes a one-time extension of up to two years will be added to this
review cycle. This publication will no longer be in effect five years after its publication date
as an operative API standard or, where an extension has been granted, upon republication.
Status of the publication can be ascertained from the API Authoring Department [telephone
(202) 682-8000). A catalog of API publications and materials is published annually and
updated quarterly by API, 1220 L Street, N.W., Washington, D.C. 20005.

This document was produced under API standardization procedures that ensure
appropriate notification and participation in the developmental process and is designated
as an API standard. Questions concerning the interpretation of the content of this standard
or comments and questions concerning the procedures under which this standard was
developed should be directed in writing to the director of the Authoring Department (shown
on the title page of this document), American Petroleum Institute, 1220 L Street, N.W,
Washington, D.C. 20005.

API publications may be used by anyone desiring to do so. Every effort has been made
by the Institute to assure the accuracy and reliability of the data contained in them; howev-
er, the Institute makes no representation, warranty or guarantee in connection with this pub-
lication and hereby expressly disclaims any liability or responsibility for loss or damage
resulting from its use or for the violation of any federal, state, or municipal regulation with
which this publication may conflict.

API standards are published to facilitate the broad availability of proven, sound engi-
neering and operating practices. These standards are not intended to obviate the need for
applying sound engineering judgment regarding when and where these standards should
be utilized. The formulation and publication of AP standards is not intended in any way to
inhibit anyone from using any other practices.

Any manufacturer marking equipment or materials in conformance with the marking
requirements of an API standard is solely responsible for complying with all the applicable
requirements of that standard. APl does not represent, warrant, or guarantee that such
products do in fact conform to the applicable API standard.

All rights reserved. No part of this work may be reproduced, stored in a retrieval system,
or transmitted by any means, electronic, mechanical, photocopying, recording or other-
wise, without prior written permission from the publisher. Contact the Publisher,

API Publishing Services, 1220 L Street, N.W., Washington, D. C. 20005.

Copyright © 1996 American Petroleum Institute
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Foreword

This publication has been prepared to provide a bet-
ter understanding of the important functions of
today’s motor oils and to explain what the motorist
should do to protect and prolong engine life.

Suggested revisions are invited and should be sub-
mitted to the director of the Manufacturing,
Distribution and Marketing Department, American
Petroleum Institute, 1220 L Street, N.W.,
Washington, D.C. 20005
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ou’ve probably heard the phrase “Oil is the

lifeblood of your engine.” For a variety of
reasons, this statement could not be more true,
whether for your car, pick-up truck, eighteen-
wheeler—whatever you drive. However, not just
any oil will ensure the life of your modern
engine. The oil needed by your engine for a long
and trouble-free life should meet the VISCOSity
and API performance category requirements
specified in the owner’s manual. Also, preventive
maintenance, such as tune-ups and frequent oil

THE IMPORTANCE and filter changes as recommended in the

owner’s manual, is essential for long engine life.

OI: ENGINE Together, a quality motor oil that meets your

engine’s requirements and good maintenance are

LUBRIC ATION the lifeblood of your engine.

Modern motor oils are designed as carefully as
the engines in which they are used. The oil
designer evaluates the lubrication requirements
of an engine under a wide variety of operating
conditions. This work, coupled with knowledge
of several basic functions of the oil, allows the
designer to build an oil that performs satisfacto-
rily in your engine.

One of the most important functions of a motor
oil is to lubricate. An engine contains many
moving parts that must be kept apart by a film
of oil. Without oil, these parts can come in con-
tact and produce severe wear. Hence, modern
oils are designed to prevent engine wear by
establishing and maintaining an oil film that is
thick enough and strong enough to keep parts
separated.

Similatly, a motor oil is designed to reduce fric-
tion between moving engine parts. Friction
results from the resistance to movement of adja-
cent parts. In recent years, much automotive
design work has been aimed at reducing internal
engine friction to improve engine efficiency.
Here again, the motor oil plays a major role by
maintaining an oil film that keeps these surfaces
apart. Additionally, the proper viscosity oil is
necessary to ensure lubricant flow to critical
areas and to minimize friction in both the
engine and oil.
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Today’s motor oils do more than provide a lubricating film and
reduce friction. An engine generates heat in a variety of ways,
including heat from friction between closely fitted parts and dur-
ing combustion of fuel. Motor oils also act as coolants to remove
this heat. They remove heat generated by friction at the bearings
and piston rings, for example. As the pistons and valve train heat
up during engine operation, the oil must also cool these parts.

Along with wear, heat, and friction, deposits such as rust, corro-
sion, sludge, and varnish greatly affect the life of your engine.
Today’s motor oil must also prevent buildup of these deposits.

Not only must the oil be compatible with the seals and gas-
kets used in an engine, the oil itself also acts as a seal. Proper
lubrication of seals promotes longer life in these parts by keeping
them from becoming brittle. Also, the oil plays a vital role in
maximizing engine performance by becoming the final seal
between the piston rings and cylinder wall.

With all the functions of a lubticant, it’s easy to see that today’s
engines demand a high-performing motor oil and a small invest-
ment in preventive maintenance to provide years of life. After all,
oil is the lifeblood of your engine.m
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modern motor oil is a highly specialized

product carefully developed by engineers
and chemists to perform many essential func-
tions. The efficient operation of an engine
depends on the motor oil to do the following:

a. Permit easy starting.
b. Lubricate engine parts and prevent wear.
c. Reduce friction.
d. Protect against rust and corrosion.
WHAT A MOTOR O”_ e. Keep engine parts clean.
f. Minimize combustion chamber deposits.
g. Cool engine parts.
M UST DO h. Seal combustion pressures.
' i. Be nonfoaming.
j- Aid fuel economy.

These requirements are easy to set down, but
improvements in engine design and more
demanding driving habits have made them
increasingly difficult to meet.

Permit Easy Starting and Pumping

The ease of starting an engine depends not only
on the condition of the battery, starter, and igni-
tion system, proper fuel volatility, and air/fuel
ratio, but also on the flow properties of the
motor oil. An engine must reach a critical crank-
ing speed in order to start promptly and keep
running. If the oil is too viscous, it will impose
excessive drag on the moving parts so that the
critical cranking speed cannot be achieved, and

Permit Easy Starting the engine will not start.
Lubricate o o

‘.- Viscosity is a measure of the oil’s resistance to
Reduce Friction a . .

ow. The property of oil that determines ease of

Protect starting is its viscosity at the cranking tempera-
Keep Clean ture and critical cranking speed. Since it is this
Seal and Cool resistance to flow that is responsible for most of
Be Nonfoaming the drag put on the starter during cranking, it is
Aid Fuel Economy important to be able to measure a “cranking vis-

cosity.” The American Society for Testing and
Materials (ASTM) has developed a test method
to do this using an instrument called the cold
cranking simulator (CCS). Viscosities measured
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by this method have been found to correlate well with engine
speed developed during low-temperature cranking.

Since cold temperatures thicken all oils, an oil designed for win-
ter use must have a sufficiently low cranking viscosity to permit
adequate cranking speeds at the lowest anticipated starting tem-
peratures. However, having the proper cranking viscosity does
not ensure that an oil is fluid enough to flow quickly and contin-
uously to the bearings and other moving parts immediately after
the engine starts. In the wintertime, parked, unattended vehicles
are often subjected to extended periods of below-freezing weath-
er, that can play havoc with an oil’s ability to flow on start-up.
All oils thicken when the temperature drops, but under these
conditions there is also the danger that wax and additive compo-
nents of the oil, that are normally in solution, may precipitate,
and, in so doing, convert the oil to a gel or even a solid. This
structural modification results in increased viscosity and poor
flow characteristics.

Two types of engine pumping failures result from this. One type
of failure occurs when the oil that surrounds the pump inlet screen
is sucked into the pump, but is not immediately replaced by oil in
the sump. Consider a conventional drinking straw partially
immersed in a thick, viscous milk shake. If the bottom of the straw
is near the surface of the liquid and fluid is sucked up the straw too
quickly, a vortex forms around the base of the straw and air
becomes mixed with the fluid in the straw. In the case of a gelled
oil, the oil pump inlet screen can become starved for fluid when a
vortex forms and does not collapse. Oil pressure becomes erratic as
air is entrained and oil flow through the tube is insufficient to
maintain lubrication. This is called an air-binding failure.

Another type of failure mode is also possible. Consider the straw
and milk shake example again. This time, replace the conven-
tional straw with one having a very small diameter. Now it
becomes very difficult to pull much fluid through the straw.
Sometimes pumping failures occur because the motor oil
becomes so viscous that it simply cannot be pumped through the
inlet tube and through the narrow passages that convey the oil to
the moving parts of the engine. When this happens, the failure is
called a flow-limited failure.

Fortunately, ASTM has developed procedures using an instrument
called a mini-rotary viscometer, or MRV, that can be used to tell
whether either type of failure is likely and at what temperature the
failure may occur. In this test, oils are subjected to a two-day cool-
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down cycle before evaluation at a specified temperature.
Measurements are then taken to ensure that there will be no air-
binding problem and that the pumping viscosity is low enough
that flow-limited failures will not occur. The pumping viscosity is
a measure of an oil’s ability to be pumped through the oil pump
inlet tube so that adequate oil pressure is obtained during the ini-
tial stages of operation. In addition to the MRV, a variety of other
low temperature tests are often used by oil formulators to ensure
that commercial oils have good pumpability characteristics at the
temperatures for which they are designed to be used.

Since low-temperature properties are critical to starting and
pumping, it is important to have the right oil in the crankcase
when temperatures drop. This can be determined by consulting
your vehicle owner’s manual. The Society of Automotive
Engincers (SAE) has established a viscosity classification system
for crankcase lubrication oils. All motor oils are classified accord-
ing to this system, which is used worldwide.

Single grade oils in common use today are labeled SAE 5W,
10W, 15W, 20W, 20, 30, 40, 50, and 60. Thick, slow-flowing
oils have high numbers, while thin, free-flowing oils have low
numbers. The W denotes oils that are suitable for use at low
ambient temperatures. To ensure that W oils do, in fact, have
proper flow characteristics, their viscosities are defined at appro-
priate low temperatures. For example, SAE 10W oils are tested
in the CCS at -20°C (-4°F), while SAE 5W oils are evaluated for
cranking viscosity at -25°C (-13°F) since they are designed for
use at lower ambient temperatures. Even lower temperatures are
used to establish that oils have good pumpability characteristics.
The MRV test temperature for any W-grade oil is always 5°C
(9°F) below the designated CCS test temperature. Thus, SAE
10W oils are tested in the MRV at -25°C (-13°F) and SW oils are
tested at -30°C (-22°F). SAE-designated oils without W desig-
nations are measured for viscosity at 100°C (212°F) to ensure
adequate viscosity at normal engine operating temperatures.

When consulting the owner’s manual, you may find recommen-
dations include single grade oils as well as oils labeled SAE 5W-
30, SAE 10W-30, SAE 10W-40, SAE 15W-40, SAE 20W-50, or
other combinations. These oils are known as multigrade oils.
They can be used over a wider temperature range than single
grade oils. Their temperature/viscosity characteristics provide for
easy starting and pumping at low temperatures; yet, they are vis-
cous enough at high temperatures to lubricate like thick, single
grade oils. These oils meet the viscosity requirements and do the
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work of two and usually three or more SAE viscosity grades. For
example, an SAE 10W-30 oil is formulated to meet the CCS and
MRV low-temperature viscosity requirements of an SAE 10W
single grade and the high temperature viscosity requirements of
an SAE 30 single grade.

Often multigrade oils are also called by names that imply all-sea-
son usage, since they perform satisfactorily in both winter and
summer, Their availability stems from the use of high viscosity
index base stocks and polymeric additives called viscosity modi-
fiers, which enhance lubricant flow characteristics over a wide tem-
perature range. An oil with a higher viscosity index is one that
shows less change in viscosity over a wide range of temperatures.

Lubricate and Prevent Wear

Once an engine is started and pumping of the oil begins, the oil
quickly circulates to all moving surfaces to prevent metal-to-
metal contact that would result in wear, scoring, or seizure of
engine parts. Oil films in bearings and on cylinder walls are sen-
sitive to movement, pressure, and oil supply. These films must
be continually replenished by adequate oil flow and proper oil
distribution.

As mentioned earlier, the viscosity of an oil must be low enough
at the starting temperature to permit rapid cranking and start-
ing, and high enough at peak operating temperatures to ensure
adequate engine protection. Once the oil reaches moving parts,
the oil’s function is to lubricate and prevent wear of the moving
surfaces. In many parts of the engine the oil is expected to estab-
lish—and consistently replenish—a complete, unbroken film
between surfaces. Lubrication engineers call this full-Alm or
hydrodynamic lubrication.

Full-film lubrication occurs when the moving surfaces are con-
tinuously separated by a film of oil. The determining factor in
keeping these parts separated is the viscosity of the oil at its oper-
ating temperature. The viscosity must remain high enough to
prevent metal-to-metal contact. Since the metals do not make
contact in full-film lubrication, wear is negligible unless the sep-
arated parts are scratched by particles thicker than the oil film
itself. Crankshaft bearings, as well as connecting rods, camshafts,
and piston pins normally operate with full-film lubrication.

Under some conditions, it is impossible to maintain a continuous
oil film between moving parts, and there is intermittent metal-
to-metal contact between the high spots on sliding surfaces.

MoTor O GUIDE
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Lubrication engineers call this boundary lubrication. Under these
circumstances, the load is only partially supported by the oil
film. The oil film is ruptured, resulting in significant metal-to-
metal contact. When this occurs, the friction generated between
the surfaces can produce sufficient heat to cause one or both of the
metals in contact to melt and weld together. Unless counteract-
ed by proper additive treatment, the result is either immediate
seizure ot the tearing apart and roughening of the surfaces.
Today’s motor oils contain extreme pressure/antiwear additives
that minimize wear under boundary lubrication conditions.

Boundary lubrication conditions always exist during engine
starting and often during the operation of a new or rebuilt
engine. Boundary lubrication is also found around the top piston
ring where oil supply is limited, temperatures are high, and a
reversal of piston motion occurs.

Extreme pressure conditions can develop between heavily loaded
parts from lack of lubrication, inadequate clearance, extreme
heat, and sometimes as a result of using the wrong type or grade
of lubricant for the operating conditions of the engine. In mod-
ern engines the valve train, with its cams, valve lifters, push rods,
valve stem tips, and rocker arms, operate under conditions of
extreme pressure because they carry heavy loads on very small
contact areas. Unit loading, that may be as high as 200,000
pounds per square inch, is many times greater than the loads on
the connecting rod bearings or on the piston pins.

Reduce Friction

Under full-film lubrication conditions, a thick film of oil pre-
vents metal-to-metal contact between moving engine parts.
Relative movement of these lubricated parts requires enough
force to overcome the fluid friction of the lubricant. The viscosi-
ty of the oil should be high enough to maintain an unbroken film
but should not be higher than necessary, since this increases the
amount of force required to overcome this fluid friction. If the oil
viscosity is too high, the engine must do additional work to over-
come increased viscous drag. To do this work, additional fuel
must be consumed, so engine fuel economy is reduced. This can
also result in higher oil opetating temperatures that put an
increased strain on the oil’s ability to impede oxidation.

Car manufacturers specify proper oil viscosity ranges by recom-
mending the SAE grades according to expected atmospheric tem-
peratures. This is to ensure that the lubricant will provide ade-
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quate, but not excessive, viscosity at normal operating condi-
tions. When oil becomes contaminated, its viscosity changes.
With soot, dirt, oxidation, or sludge, viscosity increases; with
fuel dilution it decreases. Both directions of viscosity change are
potentially harmful to the engine. For this reason contaminant
levels in motor oil must be kept low. This can be accomplished
best by changing the oil and filter at proper intervals.

The amount and type of chemical additives become more impor-
tant than viscosity to the effectiveness of a motor oil in reducing
friction under the extreme pressure conditions of boundary lubri-
cation. The proper balance of the total additive system in a mod-
ern motor oil is critical if all lubrication requirements of an
engine are to be satisfied. The oil chemist can achieve this balance
of motor oil compounding only through much research, with
emphasis on proof-testing in actual engines, both in the labora-
tory and in field service.

Protect Against Rust and Corrosion

Under ideal conditions, fuel burns completely to form carbon
dioxide and water. For a variety of reasons, an engine does not
burn all the fuel completely. Unburned and partially burned fuel,
either gasoline or diesel, may undergo complex chemical changes
during combustion and, under some conditions, form soot or car-
bon. Some of this soot, water, and partially burned fuel escapes
through the exhaust in the form of black smoke, particularly
when an engine is misfiring or running rich. However, some of
these combustion by-products may escape past the piston rings
into the crankcase. This can cause numerous problems with
which the oil must contend.

Water is one problem that the oil must deal with. For each gal-
lon of fuel burned in an engine, more than one gallon of water is
formed. Although most of this water escapes as a vapor out the
exhaust, some condenses on the cylinder walls or escapes past the
piston rings and is trapped, at least temporarily, in the crankcase.
This occurs most frequently in cold weather before the engine has
warmed up.

In addition to water and the by-products from incomplete com-
bustion of the fuel, other corrosive combustion gases, such as
nitrogen oxides, also get past the rings and are condensed or dis-
solved in the crankcase oil. Add to this the acids formed by the
normal oxidation of oil, and the potential for rust and corrosion
becomes significant.
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The life of engine parts depends in part on the ability of the
motor oil to neutralize the effects of these corrosive substances.
Thanks to much research by oil formulators, effective oil-soluble
chemical compounds have been developed. These are added to
motor oil during manufacture to provide vital protection against
rust and corrosion of engine parts.

Keep Engine Parts Clean

In formulating today’s quality motor oils, a basic objective is not
only to protect engine parts from rust and corrosion, but to keep
these parts clean and prevent sludge and varnish deposits from
interfering with proper engine operation.

Engine sludge formation is generally a problem of low engine
temperature operations. Engine sludge deposits are formed by
combinations of water from condensation, dirt, the products of
oil deterioration, and the by-products of incomplete combustion
of the fuel. Sludge-forming materials are often so small initially
that no oil filter can remove them. They are much smaller than
the thickness of the oil film on engine parts and therefore cause
no wear or damage as long as they remain small and well-dis-
persed. However, as their levels increase in the oil during normal
engine use, they tend to join together to form larger masses, and
oil flow can be restricted.

Sludge formation is aggravated by water vapor that condenses in
the crank-case during cold engine operation. The rate at which
sludge-forming materials accumulate in the crankcase oil may be
increased by several factors of engine operation, such as rich air-
fuel mixtures which occur during starting or from poor engine
tuning, operation with dirty air cleaners, or ignition misfiring.

Straight mineral oils have only a very limited ability to keep
these contaminants from agglomerating and forming masses of
sludge within the engine. Modern motor oils contain deter-
.gent/dispersant additives to keep parts clean and prevent sludge
formation. In addition to using an oil meeting the API perfor-
mance requirements specified in the owner’s manual, regularly
scheduled oil and filter changes will help maintain the oil’s abil-
ity to dispense sludge.

Detergents/dispersants are also very effective in preventing var-
nish deposits within an engine. Varnish-forming materials react
chemically or combine with oxygen in the crankcase to form
complex chemical compounds. These compounds continue to
react with each other and with oxygen and are baked by engine

MoTor On. GuiDE
9

- Documents

Full document details: APl Publ 1551-1996 scan


http://www.avadocuments.com/doc/api-publ-1551-1996-scan
http://www.avadocuments.com/doc/api-publ-1551-1996-scan

API PUBL*L551 9b EE 0732290 05bl247 752 N

heat into a hard coating on the hotter parts of the engine. The
piston rings and pistons are particularly sensitive to varnish
deposits. If varnish-forming materials are allowed to accumu-
late in these areas, engine operations are impaired or the engine
may seize.

Engines cannot tolerate excessive amounts of sludge and varnish
on sensitive parts. Sludge deposits collect on oil pump screens,
limiting the flow of oil to vital engine parts, and result in rapid
and destructive wear. Piston rings that are stuck or sluggish
because of varnish accumulation prevent the engine from devel-
oping full power. Sludged or plugged oil-control rings prevent
removal of excess lubricant from the cylinder walls and result in
excessive oil consumption.

Minimize Combustion Chamber Deposits

In performing its lubrication function, some oil must reach the
area of the top piston ring in order to lubricate the rings and
cylinder walls. This oil is then exposed to the heat and flame of
burning fuel, and part of this oil actually burns off.

Modern refining techniques have produced oils that burn cleanly
under these conditions, leaving little or no carbon residue. The
detergent/dispersant additives in modern motor oils keep the pis-
ton rings free in their grooves, thereby maintaining compression
pressures and minimizing the amount of oil reaching the combus-
tion chamber. This not only reduces oil consumption but, more
importantly, keeps combustion chamber deposits at 2 minimum.

Excessive combustion chamber deposits adversely affect engine
operation. Deposits that form on spark plugs may cause the
plugs to short out. Deposit buildup causes pinging, knock, or
other combustion irregularities that reduce engine efficiency
and economy. Because these deposits act as heat barriers, pis-
tons, rings, spark plugs, and valves are not properly cooled.
This can result in damage or failure of the engine parts, neces-
sitating premature overhaul.

In preventing excessive combustion chamber deposits, it is
important that a motor oil accomplish two things:

a. The oil must keep the rings free so that they can minimize the
amount of oil reaching the combustion chamber, and

b. The portion of the oil reaching the combustion chamber
should burn as cleanly as possible.
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Cool Engine Parts

Many people assume that engine cooling is accomplished only
through the action of the water-antifreeze mixture used in the
cooling system. In fact, this mixture does only about 60 percent
of the cooling job. It cools several engine parts—the cylinder
heads, cylinder walls, and the valves. The crankshaft, the main
and connecting rod bearings, the camshaft and its bearings, the
timing gears, the pistons, the turbocharger, and many other com-
ponents of the engine are directly dependent on the motor oil for
necessary cooling. All of these parts have finite temperature lim-
its that must not be exceeded. Some can tolerate fairly high tem-
peratures, while others, such as the bearings, must run relatively
cool to avoid failure. These parts must get an ample supply of
cool oil to pick up the heat and carry it back to the crankcase,
where it is cooled by heat transfer to the surrounding air.

Some idea of the temperatures an oil experiences may be helpful
in understanding the role of oil as a coolant. Combustion tem-
peratures are 1093-1649°C (2000-3000°F). Certain parts of the
valves may reach temperatures of 538-1093°C (1000—2000°F).
Piston temperatures can reach 538°C (1000°F) and this heat trav-
els down the connecting rods to the rod bearings. Tin and lead,
which are the more sensitive of the metals commonly used in
bearings, become very soft around 177°C (350°F). Tin melts at
232°C (450°F), while lead will melt at 327°C (620°F). After
warmup, crankcase oil temperatures reach 93-135°C (200-275°F),
and oil is supplied to the bearings at this temperature. The oil
picks up heat at the bearings and leaves them at temperatures
around 121-149°C (250-300°F), well below the critical temper-
atures of bearing failure. The continual cooling of the oil by recit-
culation to the crankcase is essential to maximizing bearing life.

To keep this cooling process working, large volumes of oil must
constantly be circulated to the bearings and other engine parts. If
the oil supply is interrupted, either by deposit formation, oil
pump problems, or low crankcase oil levels, for example, these
parts can heat up rapidly from increased friction and combustion
temperatures or decreased cooling by the oil. A bearing failure is
often referred to as a “burned-out bearing” because temperatures
rose high enough to actually melt the bearing metal.

While only a small quantity of oil is required at any one time and
any one place to provide lubrication, the oil pump must circulate
many gallons of oil per minute in order to achieve lubrication and
properly cool these parts. Chemical additives and the physical
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properties of the oil have little effect on its ability to provide ade-
quate cooling. What is critical is the continuous circulation of
large volumes of oil throughout the engine and over hot engine
parts. This is made possible through the use of an oil of the right
viscosity for that engine, high-volume oil pumps, and oil pas-
sages adequate to handle the required volume of oil. These oil
passages cannot do the job properly if they are allowed to become
partially or completely clogged with deposits. When this hap-
pens, the oil cannot circulate or cool properly, and early engine
failure may result. This is yet another reason for using the prop-
er performance oil and for changing the oil before the contami-
nant level becomes too high. Proper cooling also requires that the
oil level in the crankcase never be permitted to remain below the
“add oil” line on the dipstick.

Seal Combustion Pressures

The surfaces of the piston rings, ring grooves, and cylinder walls
are not completely smooth. If examined under a microscope,
these surfaces would show minute hills (asperities) and valleys.
For this reason, the rings alone can never completely prevent
high combustion and compression pressures from escaping into
the low pressure area of the crankcase with the consequent reduc-
tion in engine power and efficiency. Motor oil fills in these hills
and valleys on ring surfaces and cylinder walls and helps to seal
the combustion chamber. Because the oil film at these points is
rather thin—generally less than 0.025 millimeter (0.001-inch)
thick—it cannot compensate for existing excessive wear of rings,
ring grooves, or cylinder walls. Where such conditions already
exist, oil consumption may be high. Oil consumption may also
be high in a new or rebuilt engine until the hills and valleys on
these surfaces have smoothed out enough to allow the oil to form
a tight seal.

Be Nonfoaming

Because of the many rapidly moving parts in an engine, air in the
crankcase is constantly being whipped into the oil. This may pro-
duce foam, which is simply a lot of air bubbles that may or may
not readily collapse. They normally rise to the surface and break,
but water and certain other contaminants slow down the rate at
which this occurs, and the result is foam.

Foam is not a good conductor of heat, so if the amount of foam is
excessive, engine cooling will be impaired because the heat will
not be dispersed. Foam also does not have much ability to carry

MoTor OiL GUIDE
12

- Documents

Full document details: APl Publ 1551-1996 scan


http://www.avadocuments.com/doc/api-publ-1551-1996-scan
http://www.avadocuments.com/doc/api-publ-1551-1996-scan

