Tech Talk

Rolling Bearings - Oil
Lubrication Fundamentals
Part 1

Dan Elias, ITT Industrial Products Group
IPG Sr. QA Engineer/Supervisor

Proper lubrication of rolling bearings is critical
to bearing life. We will use the term rolling bearings
to include roller bearings and ball bearings.

What are the primary functions of oil

lubrication?

1. Friction control - to lubricate all true rolling
contacts elastohydrodynamically — separates
moving surfaces (Figure 1).

2. To lubricate that part of the contact between
the raceways and rolling elements which is not
true rolling.

3. To lubricate the sliding contact which exists
between the retainer and other parts of the
bearing.

4. Corrosion control - to protect the highly
finished surfaces of the roller elements and
rings from corrosion. Including the bearing
housing(s) and oil sumps.

5. Temperature control - provide a heat transfer
medium (cooling).

How is oil formed? To start a base oil stock is
used, which may be mineral or synthetic. Mineral
stock is crude oil, from nature, with random oil
molecules. Synthetic is man-made, scientifi-
cally/chemically manufactured and has structured
molecules. To the base oil stock additives are
blended. The most common additives are
anti-wear (AW, EP), anti-foaming, anti-oxidants
and corrosion inhibitors.

For rolling bearings viscosity (Kinematic) and
viscosity index are the two (2) most important
properties of oil.

Viscosity is defined as an oil’s resistance to flow
by the forces of gravity measured in centistokes
(cSt), usually labeled as 1SO VG (International
Standards Organization Viscosity Grade). Other
viscosity equivalents AGMA grades (American
Gear Manufacturers Association), SAE grades
(Society of Automotive Engineers) and SUS
(Saybolt Universal Seconds). All grades are
measured and set, based on a predetermined
temperature. Figure 2 — Viscosity Equivalents
chart shows the relationship between the various
grades. The greater the number the higher
viscosity (thicker more resistance to flow).
Viscosity index (V1) oil's change in viscosity with
respect to change in temperature. The larger the
VI, the smaller the change in viscosity with
temperature increases. A VI between 60-100 is
continued on page 8

Contact

Rolling Elastic

Contacts

Elastohydrodynamic Lubrication

« Rolling element and mating surface (race)
elastically deform to enlarge contact area.

« Oil film usually less than 1 micron. If you
want to increase film thickness 2X you have
to increase viscosity 4X.

« High contact pressures (up to 500,000 psi)
turn oil into solid.

«Particle and moisture contamination corrupt
lubricant film.

Figure 1. Rolling Contact Lubrication.

Viscosity equivalents

Viscosities based on 85 VI single-grade oils.

IS0O grades are specified at 40° C.

AGMA grades are specified at 100°F.

SAE 75W, 80W, 85W, and 5 and 10W

specified at low temperature (below -17°F = 0°C).
Equivalent viscosities for 100°F and 210°F are shown.
SAE 90 to 250 and 20 to 50 specified at 210°F (100°C).

Comparison of various viscosity classification methods
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Figure 2. Viscosity Equivalents.
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normal for most mineral oils and 100-200 for
synthetics and VI improved mineral oils.

Using the incorrect viscosity oil can reduce oil
and bearing life. Viscosity decrease with the
increasing temperatures, as shown in figure 3.

Viscosity too High

m [ncrease heat generation which can cause
oxidation, varnish and sludge (paste like
material), basically breaking down the oil
additive package.

® Inadequate flow to the bearings

m Poor cold start circulation

m (avitation and foaming may occur in oil
sump

m Increase energy consumption

Viscosity too Low

m Qil film is lost or reduced causing excessive
wear.

m High mechanical friction increase energy
consumption.
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operating temperature, of the
oil, usually it is found to be 5 to 20F higher -1SO Grade VG68 - SSU of 300
then the bearing housing and/or frame, - Kinematic Viscosity of 68

depending on design.

Specific brand oils are also listed. It is important
to follow these requirements and specifications.
Note, ‘No-name’ brand oils may not have the
additives as the known brand oils. ms

As an example the Goulds/ITT Model 3196
ANSI Pump IOM specifies the following, when
the pumpage temperature is below 375°F :

2003 Application of the
Year Competition

Here's your opportunity to get your name and
story into Pumplines and win some money at
the same time. The 2003 Application of the
Year is looking for a few award-winning uses
of our pumps, parts, controls, or services that
demonstrate our ability to solve problems and
reduce Life Cycle Costs.

Gold Award winner will receive a $500 cash
award and appear in the winter issue of
Pumplines. Silver Award winner will receive a
$300 cash award and appear in the spring
2004 issue. Bronze Award winner will receive
a $200 cash award and appear in the summer
2004 issue.

If your story is developed into a feature story
and published by an industry trade journal,
you'll receive an additional $250 cash. All
Winners and Honorable Mentions will receive
a beautiful wood pen and desktop case.

Send in a story. It costs nothing and could
result in you winning this prestigious award
(your bylined article framed for your office) and
a cash prize! Deadline is October 31st. Our
Team of Judges will select the Application of
the Year Award winners by November 10th.
Send the Form in TODAY!

Application of the Year
Your Name
Title
Company
Street Address
Phone Fax
E-mail

If different, name and location of the plant using the equipment or service.

Model and other particulars concerning the equipment or service.

Avre there photos available of the installation? O yes O no
If no, can permission be obtained to take photographs? © yes O no
What product is manufactured at the plant?

Installation details?

Describe the application and the problem solved.

Quantify the benefits. (Life Cycle Cost savings, labor, maintenance, ROI, safety, environmental health, etc)

Send this form to: John J. Beca Director — Communications ITT IPG 240 Fall Street Seneca Falls, NY
13148 or Fax: 315-569-7759 or E-mail: jbeca@fluids.ittind.com.
If you have any questions, please call me at 315-568-7122.

Send your comments or suggestions to:

John Beca - ITT Industrial Products Group, 240 Fall Street, Seneca Falls, NY 13148 or email: jbeca@fluids.ittind.com
View the latest in pumping technology at: www.gouldspumps.com





