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Lubricant Specifications

Lubricant Information

Oil propertres and performance are designated by
several groups: American Petroleum lnstjtule (APD,
Society of Automotive Engineers (SAE) and American
Society o{ Tesling and l\4aterials (ASTM). A booklet of
lubricant producers and marketers, together with the
performance classi{ication for which they have qualified
products, has been issued by the Engine Manufactures
Association (EN/A). The E[.4A Lubricating Oits Data
Book is available lrom the EMA. Refer to the Relerence
Section for the address.

Certain abbreviations follow Society of Automotive
Engineers (SAE) J754 nomenclature and some
classifications lollow SAE J183 abbreviations. The
definitions and nomenclature other than CaterDillar
definitions and nomenclature will be ol assistance in
purchasing lubricants. The recommended otl viscosities
can be found in the Lubricant Viscosity
Recommendation chart in this publication.

The grease is classified by the National Lubricating
Grease Institute (NLGI) based on the ASTM D2l7-68
Worked Penetration characteristics which are oiven a
delined consistency number

Gaseous lueled engines require oils Jormulated with an
additive system specific to these engines. Since no
Industry [American Petroleum Institute (APl), Society ol
Automotive Engineers (SAE) and American Society o1
Testing and Materials (ASTN/)I perlormance
specifications are available to define the required
perlormance levels, lield test evaluations must be used
to deline acceptable oils. Some general guidelines will
be provided to aid in oil selection Jor the application,
engine tuel system and the type o{ {uel.

Engine oil performs several basic tunctions in order to
provide adequate lubrication. lt keeps the engine clean
and free from rusl and corrosion. lt acts as a coolant
and provides a film cushion to minimize metal-to-metal
contact, which reduces friction and wear.
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Engine Oil

Caterpillar has an engine oil {ormulated to provide
maximum performance and life in your Caterpillar gas
engine. This low ash oil has 0.45 percent sulfated ash
(ASTM D874) and 5.0 Total Base Number (TBN),
(ASTM D2896).

Mjnimum requirements do not ensure satjstactory
perJormance in specific applicatrons. Some general
guidelines are provrded to aid in oil selechon lor the
application, engine fuel system and the type of fuel.

The Caterpillar lubricants that follow are oflered for the
gas engine lubrication requirements.

. Caterpillar Natural cas Engine Oil (NGEO)

. Caterpillar Lubricating Grease (lvtPGM)

. Caterpillar Multipurpose Lithium Grease (MPGL)

. Caterpillar Special Purpose Grease (SPG)

Oil recommendation is determined by the type of gas
burned and the Inlet air conditions.

Units operating on processed natural gas should use
oils lormulated with additive systems containtng
between 0.3 percent and 0.5 percent maximum
sultated ash and meei the cB N/|L-L-2104A (Supp 1)
classif ication. Your oil suoplier knows which oils meet
tnese requrrements.

Caterpillar oils have been developed, tested and
approved by Caterpillar to provide the performance
and life which has been designed and built into
Caterpillar gas engines. These oils are currenfly being
used for engine development and are offered by
Caterpillar dealers lor continued lield use. Consult vour
Caterpillar dealer for these Caterpillar oils.

Natural Gas Engine Oil
. Caterpillar Naturat cas Engine Oil (NGEO)

Caterpillar NGEO is formulated from select base stocks
blended with special additives to provide excetlent anti-
oxidation/nitration properties and thermal stabiljty,
Caterpillar NGEO reduces levels of carbon and sludge
formation and provides excellent lubricatron oil and
filter lite.
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Caterpillar NGEO is recommended for a Cateroillar
gas engines when used with fuels (dry processed gas)
nol exceeding a concentration of hydrogen sulfide
(HrS) at 0.10 percent by volume or less, This oil is
recommended for use with all turbocharged, medium-
to-high speed, fourcycle gas engines requiring a low
asn level product.

Caterpillar oils are offered in appropriate single
vrscosrty grades to meet the ambient temperature
requirements for each compartment. For additional
lubricant information, refer to the Literature Section of
this Manual. The oil viscosities, container sizes and
part numbers are listed in pEHp0004, Natural Gas
Engine Oil, and in PEWP9733, Caterpi ar Ftuids
Selector Dial. Consult with your Caterpillar dealer for
more information on Cateroillar oils.

Commercial Oil Alternatives to NGEO
lf an cil other than Caterpillar NGEO is to be used,
use the guidelines that foltow.

o C&Fi|br recommends oils that have sullated ash
vd.g between 0.30 and 0.S0 percent. Oils for gas
erEit thal meet the requirements of the 7000-hour
ffi fl tE acceptable regardless of ash content.

Therefore, it is the responsibitity of the lubrication oil

NOTICE
Failure to follow these recommendations can cause
shortened engine life due to carbon deposits or exces_
sive wear.

. Ashless (0.0 to 0.1 percent sulfated ash) oils that
have p€rformed acceptably in the G Series engines
are still acceptable in those enoines. All other
Caterpillar Gas englnes should-use oits that meet the
previously defined oil ash level and gertormance
requirements.

Caterpillar has recommended ashless oils for use in the
G Series gas engines for many years, These ashless
oils have provided proper lubrication and good
operating life for these early engines. However, newer
engine designs require oils with higher ash levels for
long life operation. Engines In the tield operating with
ashless oils with proven success may continue to use
these types oI oils,

commercial lubrication oil for
gEines is a natural gas type oil with a

classification of API CD and a
percent sulfated ash (for prefened

ash level together with higher
will be required for some

*t elevated conosion effects.

have been provided for
used in Caterpillar gas engines.
G for low corrosive oas
G,etc1.



NOTICE
Caterpillar recommends the use ot oils formulated
specifically for heavy duty spark ignited gaseous
tueled engines. Oils formulated for gasoline engines
only or for diesel engines only should not be used.

. Caterpillar recommends oils that successfully
complete 6000 to 7000 hours of documented fleld
service in standard and/or lean burn engine
configurations. The field trial must be performed in a
similar configuratjon to the proposed engine and at a
power level that meets or exceeds the oroposed
engine. During the field kial, the parameters that
lollow must be monitored: oil consumotion. oil
deterioration and valve stem projection.

At the completion of the field trial, the condition of the
oil and the engine must be within the limits listedl

- No ring sticking or ring scufting
- No liner scuifing or carbon cutting from excessive
piston top land deposits
- Valve recession must not exceed the limils
established by Caterpillar tor the engine
- Oil consumption must not exceed two times the initial
oil consumption (initial oil consumption is established
during the first .1000 hours of operation.)
- At the end of all specitied oil change periods, the oil
condition must remain within Caterpillaas limit for:
oxrdation, nitration, sulfur products, viscosity increase
and TBN.

Sour Gas and Alternate Fuel Gas Applications
NOTE: Refer to topic in the Fuel Specilications in this
manual for additional information,

Sour gas generally refers lo fuels containing sultur
compounds, prlmalily hydrogen sulfide. (Gases
containing no sulfur compounds are referred to as
"sweet gas".) Severe damage to the engine can occur
if this contaminant is ignored,

Water vapor and sulfur oxides formed during
combustion can combine to form sulfuric acid
compounds. Internal components, particularly valve
guides, piston rings and cylinder liners will be
subjected to corrosive wear shortening engine service
life.
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ll analysis of the fuel shows the concentration of

and oil change interval recommendations.

When sour gas, landfill or sewer gas is used as engine
tuet, a gas engine lubricant with higher reserve
alkalinjty (higher TBN) will probabty be required. These
alternate fuel sources are becoming increasingly
important, The scrubbing (removal) of the luel,s
corroslve materials is one approach to assure engine
service life, l{ the decision is made to use these
alternate fuels with little or no treatment, the user
should be aware that higher maintenance costs will be
associated with the engine operation.

Alternate fuels create additional problems for the
engine and its crankcase oil. The sulfur bearinq
compounds (HzS, etc) and the halide constitue;ts in
these fuels produce corrosive etfects. The
recommendations that follow will aid in reducino
corrosive effects produced by gaseous fuel coitaining
H2S and various halides,

. Use an oil with higher TBN ('10 TBN values as an
example). Select a natural gas engine oil formulation
by your oil company with higher TBN. Use the same
performance requirements method lor this oil as
specitied for the commercial oils mentioned
previously.

o Scheduled Oil Sampling (S.O.S) must be used to
evaluate the engine wear and oil condition. The oil
change interval can be determined from the S.O.S
results.

. Oils with higher TBN, (10 TBN or above), values also
have higher ash levels, (one percent or more). Ash
can cause deposit buildup which can lead to valve,
combustion chamber and turbocharger damage over
longer operating time. This ash, which is required for
TBN to neutralize the acids, can also create deposits
resulting in shorter engine service life.
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. Oil with these specifications may require shortened oil
change periods as determrned by close monitoring of
oil condition with Scheduled Oil Sampling (S.O.S)
and infrared analysis. Oil sampling (S.O.S) with
infrared analysis for gas engines is essential to
delermine satisfactory oil performance,

. l\ilaintain jacket water temperatures and oil sump
temperature at elevated values, above 88'C (190"F).
These water temperature regulators are now standard
on the gas engine. Higher temperatures will reduce
the water vaoor condensation and lormation of acids
in the engine.

Low engine loads can cause low jacket water
temoeratures. This can result in excessive moisture
and nitration products accumulating in the crankcase.
These materials react with the oil and lorm a sticky,
gummy producl that can plug the oil filters. When this
happens, unfiltered oil can circulate through the engine
and cause deposits on the pistons resulting in piston
ring problems.

The oil fi lters must not cause more than a 105 kPa (15
psi) decrease in the oil pressure and the oil must not
exceed the condemning limits. Thls wrll make sure that
the oil remains acceptable.

NOTE: For inlormation regarding lubrication oil
condemning limiis, refer to the S.O.S Oil Analysis
topic.

Always consult with your Caterpillar dealer for the latest
lubrication recommendations.

Multigrade Oils

The operation o{ gas engrnes using multigrade oils has
been very limited. Results from tests have indicated
poor oil performance as compared with single grade
oils relative to deposits. Viscosity Index (Vl) improvers
are used in the multigrade oils. The Vl improvers allow
the oils to have multiviscosity, but the Vl improvers also
cause some performance loss.

At the present time, Caterpillar does not recommend
the use of any multigrade oil in Caterpillar Gas Engines.
There is some testing currently taking place with
multigrade oils in order to better deline the operational
compatibility oI the oils. Some oil companies otfer a
multigrade low ash oil, however, none of those oils
have successfully completed Caterpillais 7000 hour
field test.

Actuators for gas englnes equipped with electrical
governors are not compatible with the polymers used
lor Vl improvers in multigrade oil formulations, The
engine crankcase oil lubricates these controls which do
not provide the precise control of the engine with the
multigrade olls.

Caterpillar NGEO is warranted by Caterpillar against oil
related failures. The performance of other engine oil is
the responsibility of that particular oil supplier.

Synthetic Oils

The performance requirements lor synthetic oils are the
same as srngle grade oils. Synthetic oils require a
successful 7000 hour {ield test as previously described
for commercial oils. The use of synthetic base stock
oils is very limited in Caterpillar gas engines and would
be limiied to cold engine starting applications which
are generally not a requirement. Therefore, any
anticipated use ot these oils should be discussed with
your Caterpillar dealer or your oil supplier.

Synthetic Base Stock Oils (SPC)
The performance characteristics of the oil depends on
the base oil and the additives. The additives in the oil
will vary according to the properties ol the base oil and
the environment in which the oil will perform its
function.

Synthetic base stock oils are acceptable for use in
Caterpillar engines if these oils meet the performance
requirements specified for a particular compartment.

The use of a synthetic base stock oil does NOT allow
extension of the oil change interval simply because of
the use of synthetic oil. Any drain period extension
must be validated by S.O.S (oil analysis and test
evaluation) to ensure no excessive component wear
occurs in a particular application.

The synthetic oils have naturally low pour points which
make them very good oils tor low temperature
applications, Caterpillais recommendation for these
arctic applications is syntheiic base stock oils where
startability at the cold conditions are a requirement.



Oils are changed because they become contaminated
with dirt, soot, wear particles, etc, during normal use.
The additives in the oil formulation are depleted as the
oil functions in a compartment. The oil contamination
and additive depletion occurs independently of the oil
base stock type.

Synthetic lubricants may be superior to petroleum oils
in speci{ic areas. Many exhibit higher viscosity index
(Vl), better thermal and oxidation stabitdy and
sometimes lower volatility. Because synthetic lubricants
are higher in cost lhan petroleum oils, they are used
selectively where performance may exceed capabilities
oJ conventronal oils.

Re-refined Base Stock Oils
The Caterpillar requirement for oils is that any oil
formulation meet the performance requirements as
defined by the API classification and have the proper
viscosity as defined by the SAE J300 Specification.
The base stock oil used in the formulation can be
either virgin or re-refined (or a combination) as long as
the f inal oil formulation meets the requirements of both
pertormance and viscosity.

The combination ol the base stock oil and the additive
must pertorm to the defined specilications. lJ ihe oil
meets these requirements, then its'performance in an
engine (or other compartment) should be acceptable.
The military specifications and other engine
manuJacturers have also accepted the use of re-refined
oil base stock with the same criteria.

Therefore, the use o1 oils with re-re{ined base stocks
wrll depend on the company who has supplied the oil.
Have they subjected the oil formulation to the qualifying
tests, and passed the tests, as requrred to label the oils
Jor the API performance and viscosity grade?

Various methods may be available tor processing ol
the used oil, Caterpillar would notmally recognize a re-
refining process as one which subjects the used oil to
the same refinery process (such as vacuum distillation
and hydrotreating) as the virgin base stock was
obtained from the original crude oil. The base stock
obtained by this method should provide an acceptable
base stock from which to formulate a oroDer oil. But
the oil formulated must still pass the required
pertormance and viscosity tests tor the compartment
and intended use.

Always consult wrth your Caterpillar dealer lor the latesl
lubrication recommendations.
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Lubricant Viscosity Recommendations

The proper SAE viscosity grade oit is determined by the
minimum outside temperature at cold engine start-up,
and the maximum outside temperature during engine
operation. Use the minimum temperature column on
the chart to determine the oil viscositv reouired for
starting a "cold soaked" engine. Use ihe maxim.rm
temperature column on the chart to select the viscosjty
for operation at the highest temperature anticipated. In
general, use the highest viscosity oil available that still
meets the starfup temperature requirements,

Base stocks for blending the oil lormulations do differ
and variations can exist within a viscosity grade on low
temperature characteristics. Therefore, a particular oil
may allow lower starting temperatures than given in the
following chart. Your oil supplier can provide additional
inlormation on oil properties.

Even though the ambient temperature may be low,
operating engines can still be subjected to normal oil
temperatures because of regulated temperature
components, The higher viscosity oils will provide
better protection to all components during the lull
operating cycle.

To determine if the oil in the crankcase will flow in cotd
weather, remove the oil dipstick before starting. l{ the
oil will llow off, the oil is {luid enough to circuiate
properly.

Engine Oil Viscosity Protection

Caterpillar NGEO
Viscosity Giade

Ambient Temperature

Minimum Maximum
SAE 30' 0"c (32"F) 40'c 004oF)
SAE 401 5"C (41'F) 50'c 022"F)


