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Asone of the parts that is manufactured to the most
exacting of tolerances, the ball bearing does not
deserveit’s reputation i n the process pump market as
being oneof the two parts of a pump that is constantly
faling. Yet that is the redity. To dleviate this situa
tion, we need some understanding of what bearings
do and what we need to do in order to let that happen.

The bearingsin every process pump accomplishthree
important functions;

1. They locate the rotating element in its correct posi-
tion rel aiveto the stationary parts of the pump.

2. They dlow the shaftto rotatewith the least amount
of friction to maximize the pump operating effici ency.

3. They absorb dl the radiad and axid loads which
aretransmitted through the shaft during the different

operati ng modes.

The most commonly used bearing in the pump mar-
ket is the single row, deep groove bal bearing. In
addition to its ability to handle radial |oads, it is dso
capable of handling an axial thrust load in either
direction. Consequently, this bearing is aso used as
thethrust beari ng on certai n li ghter duty pumpswhere
the axid thrust load is relaively low.

The double row, deep groove bal bearing is a thrust
bearing that has substantial thrust capacity in both
directions. It can dso handle very high radid loads.
Thisbearingis bei ng graduad ly repl aced in heavy duty
process pumpsby thedoublerow angular contact bear-
ing.

The single angular contact bearing is designed to
support a heavy thrust load in one direction only. It
can aso handle a moderate radia load. The contact
angleisachieved by a high shoulder ontheinner race,
and another shoulder that is diametrally opposite on
the outer race.
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The double row angular contact bearing can be
configured in three different ways to accommodate
the expected thrust | oads. The Tandem arrangement
can accommodate axia loads in one direction only,
but evenly divided between the two bearings.

The Faceto Face arrangement and the Back to Back
arrangement can both accommodate axia loads in
ether direction, but only by one bearing a atime. In
view of this similarity, it is frequently assumed that
these arrangements are interchangeable. Not in end
suction process pumps!

The Back to Back arrangement is the only one that
can accommodateartil ting moment. Consequently this
one must be used when the thrust bearing is located
close to the source of atilting moment. As that can
occur as a result of shaft misalignment, the Back to
Back arrangement must dways be used in an end
suction pump where it i s close to the shaft coupling.

e e a

Thethrust bearing in a “doubl e-ender” type of pump
is located at the opposite end of the shaft from the
coupling. But if we continue to use the Back to Back
arrangement in this pump style, it will ensure that the
maintenanceteam don’ t haveto remember which bear-
ing style goes in which pump. Therefore,every time a
double angul ar contact bearing is used, it should be
mounted i n the Back to Back arrangement.



ASMACKAY

&dAssomates Ltd.

Total Bearing Arrangement

To ensure that these bearings provide long-lasting,
trouble-free service, it must be recognized that they
are only apart of the total bearing arrangement. Other
important aspects incl ude the support and the protec-
tion of these bearings. Such support includes a strong
shaft and housing to minimi ze the effect of any exter-
naly induced stresses or vibration.

A strong shaft that will minimizethe effect of vibra
tion is essentid to the support of the pump bearings.
Therefore the slenderness ratio of the shaft must be
kept a aslow aleve asis possible.

In view of the tendency of some companies to make
their own spare dhafts, it must be noted that the
machining profile and accuracy of the bearing fitsis
essentid for reliable operation.

Bearing Lubrication

The lubricant separates the rolling elements and
raceway contact surfaces, and minimi zes the effect of
friction. The sdection of the lubricant is a consider-
ation of it's viscosity, and depends on the operating
temperature, the bearing sizeandit’ srotationa speed.
While the bearing manufacturer canidentify themini-
mum viscosity required for these conditions, the
sdlected |ubricant should provide a higher viscosity
than the minimum i dentified.

Grease Lubrication

Lubricating grease is essentially a soap thickening
agent in amineral or synthetic oil. When selecting the
right grease, the base oil should be &bl e to satisfy the
bearing’s lubrication requirements. When using grease,
two rules must be followed;

1. Donot apply too much greaseto abearing asit will

cause the grease to overheat and reduce the lubricat-
ing effectiveness.

2. Do not mix different types of grease as many of
their contents and preservatives are incompati ble.

Oil Lubrication

Minerd oils are still the most common lubricating oil
in general service pumps, while synthetic oils tend to
be more resistant to higher temperatures and seem to
require | ess frequent change in these applicati ons.

Theoil levd in the bearing housing should be main-
tained at the centerline of the lowest ball in therace,
andtheoil must be able to enter the bearing from both
Sides.

An increasingly popular method of pump bearing
lubrication is the Oil Mist system wherethemistisa
collection of atomized oil droplets that are sprayed in
the bearings by compressed air.

The Purge Oil Mist system incorporates a static oil
bath for the bearings, while the Pure Oil Mist system
comprises the only form of lubrication used. Thel at-
ter is gradudly taking over dmost exclusivey as it
has been found that the Purge System is| ess effective.
The Pure Oil Mist Sydem is used to fill the bearing
housing as much as possible with oil in order to mini-
mize the entry of contami nants.

Lubrication Protection

Other methods of protecting the lubricant from exter-
nal contaminants involve seding the bearings them-
selves, or the bearing housing.

Sedled bearings are fitted with sed's on each side of
the bearing and are considered sealed for the life of
the bearing.
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In these bearings, the bearing cavity is filled to
approximately 25 — 35 percent with grease.

The most common method of sedling the housing is
with the lip sed, in spite of the fact that it is misap-
plied wheninstal edinmost process pumps. Lipsed s
are designed to operatein awell lubricated environ-
ment where they can achieve an effective life of
approximately 1,000 operating hours.

However, most process pumps have little or no
[ubricant in the immediate area of the lip seds. But
even if wedidgetthefull 1,000 hours, it isstill totally
inadeguate in an gpplication where we should be able
to expect 25,000 hours from the bearings.

A less damaging option is anon-contacting labyrinth
sed or bearing isolator. These seds are not new. The
concept has been around for well over 25 years and
they have proved to be infinitdy more effective in
protecting the bearing lubri cant and extending thelife
of the bearings.

In conclusion....

Instal the right bearing in the right pl ace.

Mount it correctly in astrong housing and
on astrong shaft.

— Usean gppropriate lubri cant.

Protect that | ubricant continuously against
contamination.

That way, we can diminate the unjustifi ed reputation
of the ball bearings in your pumps, and increase the

pump reliability.
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