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Re—lubrication

SKF bearing greases: The perfect solution for every application

Even the very best bearing can only show optimum
performance when it is lubricated correctly. Here, it is
extremely important to choose the right bearing grease and
to apply the most suitable lubrication intervals and methods.
This realisation has prompted SKF, the world’s leading
manufacturer of rolling bearings, to look intensively into the
subject of lubrication. SKF engineers consider grease to be a
“fundamental” component of the bearing arrangement and
thus, as important as the bearing, housing and sealing.
SKF's vast experience in the development of rolling bearings
forms the basis for the development of a special range of
lubricants, the superior quality of which is obtained through
continuous testing and studies.

SKF sets the standard

Tangible performance parameters mean more to SKF than the chemical
composition of the lubricant. The chemical composition is not the only
factor in determining the quality of a particular grease, since modern
lubricants are extremely complex. SKF has set the standards for
developing special testing parameters.

Bearing grease selection

Incorrect lubrication accounts for up to 36 % of premature bearing
failures. All-purpose greases are inadequate for specialised bearing
needs and can cause problems rather than be beneficial. Bearing
applications have wide variations of operating conditions and correct
lubrication calls for matching the grease precisely to the application.

The strict standards and testing parameters developed and
applied at the SKF Engineering and Research Centre have
become internationally recognised benchmarks for bearing
greases. The comprehensive range of SKF bearing greases is
the result of many decades of research and development.
Each individual lubricant is precisely adjusted to the respective
field of application.

Bearing greases help ensure smooth, trouble—free operation and
maximum reliability even under the most extreme conditions.

They help prevent contamination from penetrating the bearing,
cushion any shock loads and protect against corrosion. Selecting the
right bearing grease for a certain application is essential for achieving
the maximum service life of a bearing.

Selection criteria for correct lubrication include bearing type and size,
temperatures, speeds and loads, as well as the desired service life
and re—lubrication intervals.

SKF Traffic light concept and Grease Performance Factor
The temperature range over which a grease can be used depends
largely on the type of base oil and thickener used as well as the
additives. The relevant temperatures are schematically illustrated in the
following diagrams in the form of a “double traffic light”.
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Operating temperature range of greases: The SKF Traffic Light Concept
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LTL - Low-temperature limit:

The lowest temperature at which the grease will allow the bearing to be
started up without difficulty.

LTPL - Low-temperature performance limit:

Below this limit, the supply of grease to the contact surfaces of rolling
elements and raceways may become insufficient. Values are different
for roller and ball bearings.

HTPL - High-temperature performance limit:

Above this limit the grease will oxidise in an uncontrolled way, so that
grease life cannot be determined accurately.

HTL - High-temperature limit:

When exceeding this limit, the grease loses its structure permanently
(e.g., the dropping point for soap-base greases).
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Effect of temperature on grease functioning

The values shown in these diagrams are based on extensive tests
conducted in SKF laboratories. These tests allow us to accurately
determine the temperature range of the SKF bearing greases given in
the selection charts included in this catalogue.

The results of these tests are also used to evaluate the grease life.

The performance of each grease is then translated into a Grease
Performance Factor (GPF). Greases with highest values offer the longest
life. This factor, used in correlation with the SKF re—lubrication diagram
(see SKF General Catalogue GC 5000), allows you to determine the
correct re—lubrication intervals for the chosen grease.

Re-lubrication intervals

Choosing the right bearing grease for a certain application is critical

to bearing performance. Applying the correct quantity of grease at

the right intervals is of equal importance. Over— or under—greasing

as well as inadequate lubrication methods can shorten the bearing’s
service life. For determining the right amount of grease and the correct
re—lubrication intervals for a specific application, SKF has developed
DialSet, a simple computerised re—lubrication calculation program.
Calculated re—lubrication intervals are based on the latest lubrication
theories published in the SKF General Catalogue (GC 5000) and depend
on bearing type used, application conditions and properties of selected
bearing grease.
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Lubrication methods

The lubrication method used is equally important to the right bearing
grease, quantity and lubrication intervals. Using lubricators, manual
or automatic, facilitates proper lubricant supply to the application.
Maintaining cleanliness when lubricating bearings is crucial,

as contamination can cause the bearing to fail prematurely.

Using a grease meter in combination with a grease gun or pump during
manual lubrication helps ensure the supply of the right quantity of
grease. SKF's range of grease guns, pumps and lubrication accessories
is designed for contamination—free grease supply as well as
ease—of—use.
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Continuous lubrication using automatic lubricators, single or multiple—
point, provides the application with consistent and controlled supply of
bearing grease. This reduces the risk of over— or under—greasing and
positively contributes to optimising the bearing’s service life. Additionally,
automatic re—lubrication reduces the risk of contamination. Around

the clock solutions offered by SKF, such as SYSTEM 24 and SYSTEM
MultiPoint, provide precise and reliable grease supply, exactly adjusted
to the application’s needs.

Glossary of lubrication terms

Thickener or soap

Thickener or soap is the system, which holds the oil and/or additives
together to enable the lubricating grease to function. The thickener
system is formed from either soaps or non—soaps. The type of thickener
gives the grease its typical characteristics.

Thickener compatibility chart

Lithium Calcium Sodium Lithium Calcium
complex | complex

Lithium aF O - aF —
Calcium O + O + —
Sodium — O + (@] (@]
Lithium
complex + + o + +
Calcium
complex - - © + +
Sodium
complex O o + o o
Barium
complex O o + o -
Aluminium
complex - - - + o
Clay O O O _
Common
Polyurea © o © - +
Calcium
sulphonate RS 4L . e o
complex
+ = Compatible O = Test required — = Incompatible

Note: SKF high performance, high temperature bearing grease
LGHP 2 is not a common polyurea type grease. It is a di-urea bearing
grease, which has successfully been tested for compatibility
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Soaps are based on lithium, calcium, sodium, barium, or aluminium.
Non-soaps are based on organic or non—organic solids, bentonite clay,
polyurea, silica gel.

Sodium Barium Aluminium | Clay Common Calcium
complex complex complex Polyurea sulphonate
complex
O O — (@) O +
O O _ O O +
+ + — O O —
O O + _ _ +
O _ O O aF alx
+ + _ _ O O
4 a4 4 O O O
_ + + _ O _
_ O _ O _
O O O + +
O O _ _ aF alx

with lithium and lithium complex thickened greases i.e. LGHP 2
is compatible with such greases.
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Base oil compatibility chart

Mineral/PAO Ester

Mineral oil / PAO
Ester

+ 4
+ + +
+ 4 1

Polyglycol =

Silicone: methyl -
Silicone: phenyl
Polyphenylether
PFPE = = =
+ = Compatible

4L
@)

o +

O = Test required — = Incompatible

Base oil

The base oil is the oil inside the grease, which provides the lubrication
under the operating conditions. Greases are normally based on mineral
oils. Synthetic oils can be used for very specific applications such as
extremely high or low temperatures. The base oil generally constitutes
more than 70% of a grease’s composition.

Base oil viscosity

Viscosity is a measure of a fluid's flow characteristics and is usually
expressed in terms of the time required for a standard quantity of the
fluid, at a given temperature, to flow through a standard orifice. Since
viscosity decreases with increasing temperature, the temperature at
which it is measured is always stated. The viscosity of base oils is always
indicated as a kinematic viscosity abbreviated to cSt, at 40 °C and often
also at 100 °C.

Additives

Additives are used to provide additional characteristics such as wear and
corrosion protection, friction reducing effects and preventing damage
under boundary and mixed lubrication conditions.

Grease consistency/penetration
A measure of the stiffness of a grease. The consistency is classified
according to a scale developed by the NLGI (National Lubricating Grease
Institute). This is based on the degree of penetration achieved by
allowing a standard cone to sink into the grease at a temperature of

25 °C for a period of five seconds. The depth of penetration is measured
on a scale of 10" mm and the softer greases allow the cone to
penetrate further into the grease, hence the higher penetration number.
The test method is in accordance to DIN ISO 2137.

Polyglycol

Silicone: Silicone: Polyphenyl- PFPE

Methyl Phenyl ether
_ + 0] _
_ + 0] _
+ + - —
F aF o =
_ + + _
— = = AF

DIN 51825 Classification system
Bearing greases can be classified according to DIN 51825.
The explanation of the DIN code KP2G-20 is given in the below tables.

Drop point

The drop point is the temperature at which the grease sample, when
heated, will begin to flow through an opening and is measured according
to DIN ISO 2176. The drop point does not relate to the allowable
operating service temperature of the grease.

Mechanical stability

The consistency of a rolling bearing grease should not alter, or only
slightly, during the working life of the rolling bearing. Depending on
the application, the following tests can be relevant to evaluate the
mechanical stability of a grease.

Prolonged penetration

The grease sample is filled into a cup and using an automatic device
(called a grease worker) subjected to 200 000 double strokes. At

the end of the test the penetration of the grease is measured. The
difference between the measured penetration at 60 strokes and after
100 000 strokes penetration is reported as the change in 10 mm.
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DIN 51825 - for example:

KP2G-20
Application area DIN 51825 K K= Greases for bearings
G= Grease for closed gears
0G= Greases for open gears
M= Greases for friction
bearings/sealing
Additional information P P= EP additives
F= Solid lubricants
E= Ester
NLGI! Grade 2 (see NLGI classification)
Upper operating temperature G (see next table)

and water resistance

Lower operating temperature -20 -20 °C

Classification of greases by NLGI
consistency number

NLGI ASTM worked Appearance at

number penetration (101 mm) room temperature
000 445 — 475 very fluid

00 400 - 430 fluid

0 355 -385 semi—fluid

1 310 - 340 very soft

2 265 - 295 soft

Roll stability

The change in the grease structure (amount of softening or hardening)
can be evaluated by filling a cylinder with a pre—specified quantity of
grease. A roller is placed inside the cylinder and the complete unit is
rotated for 2 hours at room temperature in accordance with ASTM

D 1403. SKF modified the standard test procedure to reflect the
application conditions under which the grease is used to either 72 or
100 hours at a test temperature of 80 or 100 °C. At the end of the
test period the cylinder is allowed to cool to room temperature and
the penetration of the grease is measured. The difference between the
original penetration and the value measured is reported as the change
in penetration in 102 mm.
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Third designation letter

Letter Upper operating Water resistance
temperature (°C) DIN 51807

C +60 0-40to1-40

D +60 2-40to3-40

E +80 0-40tol1-40

F +80 2-40to3-40

G +100 0-90to1-90

H +100 2-90to3-90

K +120 0-90to1-90

M +120 2-90to3-90

N +140 No requirement

P +160 No requirement

R +180 No requirement

S +200 No requirement

T +220 No requirement

u >+220 No requirement

NLGI ASTM worked Appearance at

number penetration (101 mm) room temperature

3 220 - 250 medium hard

4 175 - 205 hard

5 130-160 very hard

6 85 -115 extremely hard
SKF V2F test

The candidate grease is tested for mechanical stability using the
following procedure. The test rig consists of a railway axlebox subjected
to vibration shocks of 1Hz from a bouncing hammer producing an
acceleration level between 12 — 15 g. The test is run at two different
speeds, 500 and 1 000 rpm. If the grease, which leaks from the housing
through the labyrinth seal which is collected in a tray after 72 hours at
500 rpm, weighs less than 50 grams the test is continued for a further
72 hours at 1 000 rpm. If the total amount of grease leakage after
both tests (72 hours at both 500 and 1 000 rpm) does not exceed 150
grams then a rating of ‘M’ is given. If the grease only fulfils the first part
of the test (72 hours at 500 rpm with a grease leakage of 50 grams

or less) but fails the second stage, a rating of ‘m’ is given. If the grease
leakage after 72 hours at 500 rpm is greater than 50 grams then it is
rated a fail.
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Corrosion protection

Lubricating greases should protect metal surfaces from corrosive attack
in service. The corrosion protection properties of rolling bearing greases
are evaluated using the SKF Emcor method, which is standardised
under I1SO 11007. Under this test method a mixture of lubricating
grease and distilled water is present in the bearing. The bearing
alternates during a defined test cycle between standstill and rotation at
80 rpm. At the end of the test cycle the degree of corrosion is evaluated
according to a scale between O (no corrosion) and 5 (very severe
corrosion). A more severe test method is to use salt water to replace the
distilled water following the standard test procedure. In addition the test
can also be carried out by continuously allowing water to flow or wash
through the bearing arrangement during the test cycle.

This test method is called the SKF Distilled Water Washout Test.

The evaluation procedure is exactly the same as that used under the
standardised method. However the procedure places greater demands
on the corrosion protection properties of the grease.

Copper corrosion

Lubricating greases should protect copper alloys used in bearings

from corrosive attack while in service. The copper corrosion protection
properties of rolling bearing greases are evaluated using the
standardised method DIN 518171. A copper strip is immersed in the
grease sample and placed in an oven. The strip is then cleaned and the
degradation is observed. The result is rated by a numerical system.

Test for oil bleeding rate

Water resistance

The water resistance of lubricating greases is measured in accordance
with DIN 51 807 part 1. A glass strip is coated with the candidate
grease, which is placed into a waterfilled test tube. The test tube

is immersed in a water bath for three hours at a specified test
temperature. The change in the grease is evaluated visually and
reported as a value between O (no change) and 3 (major change) along
with the test temperature.

Oil separation

Lubricating greases release oil when stored for long periods of time or
when used in bearings as a function of temperature. This phenomenon
is necessary to ensure good lubrication. The degree of oil separation will
depend upon the thickener, base oil and manufacturing method.

A cup is filled with a given quantity of grease (which is weighed before
the test) and a 100 gram weight placed on top of the grease.

The complete unit is put into an oven at 40 °C for one week. At the
end of the week the amount of oil, which has leaked through the sieve
is weighed and reported as a percentage of weight loss. The amount of
oil separation is measured in accordance with DIN 51 817.

Test for water resistance of greases

4 )

Dead weight (gives light
pressure on grease sample)

-—

—— Sieve

<~ Separated oil

Glass or metal plate

Thin layer of grease on plate

Distilled water

Temperature controlled bath e.g.
y 90+1°C

N\ J

N J

DIN 51 817: determination of the % oil separated
after one week at 40 °C

DIN 51 807: rating for degree of grease deterioration in water
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Lubricating ability

The SKF R2F machine assesses the high temperature performance and
lubricating ability of a grease, simulating the conditions under which
large size bearings operate in housings. The test method is carried
out under two different conditions. Test A is conducted at ambient
temperature and Test B is conducted at 120 °C. A pass rating in the
unheated test (Test A) means that a grease can be used to lubricate
larger rolling bearings at normal operating temperatures and also in
low vibrating applications. A pass in the heated test (Test B) at

120 °C means that the grease is suitable for use in large roller
bearings operating at elevated temperatures.

Rolling bearing grease life

The SKF ROF grease test machine determines the grease life and high
temperature performance limit of a lubricating grease. Ten deep groove
ball bearings are fitted into 5 housings and filled with a given quantity
of grease. The test is undertaken at a pre—determined speed and
temperature. Both an axial and radial load is applied and the bearings
run until failure. The time to failure is recorded in hours and a Weibull
life calculation is made at the end of the test period to establish the
grease life. This information can then be used in the determination of
re—lubrication intervals in an application.

EP performances

The 4-ball weld load test.

This method evaluates the EP (Extreme Pressure) performance

of a lubricating grease. This test method is standardised under

DIN 51 350/4. Three steel halls are held in a cup and another fourth
ball is rotated against the three balls at a given speed. A starting load
is applied and increased at predetermined intervals until the rotating
ball siezes and welds to the three stationary balls. The test indicates
the point at which the extreme pressure limit of the grease is exceeded.
Greases can be considered as EP greases when the weld load is higher
than 2600 N.

The 4-ball wear scar test

This test is performed with the same rig used in the 4—ball weld load
test. 1400 N are applied on the fourth ball during 1 minute. Then the
wear on the three balls is measured. Standard test uses a load of
400 N. However, SKF has decided to increase that to 1400 N in order
to make the test relevant for bearing applications.

False Brinelling

Anti—fretting properties of a grease can be relevant for certain
applications. SKF can assess these properties using the FAFNIR test
standardised as ASTM D4170. Two ball thrust bearings are loaded and
oscillated. The wear on each bearing is then measured. Greases offer
good fretting protection when the measured wear is below 7 mg.




