ENVIRONMENTAL
INFLUENCE

Even with the best design, lubrication and
installation failures will occur if the oper-
ating environment is not taken into con-
sideration. While there are many potential
issues the primary ones are:

Dust and dirt, which can aggressively
contaminate a bearing. Great care should
be given to use proper sealing techniques.

Aggressive media or water. Once again,
sealing is primary. The use of specialty
type seals is recommended such as pump
mechanical or labyrinth-style seals that do
not score the shaft.

External heat. The ambient operating
temperature mandates many choices in
radial internal clearance, high temperature
lubricants, intermittent or continuous run-
ning, and others that affect bearing life.

Current passage or electrolytic corrosion.
If current is allowed to flow through the
rolling elements, sparks can create pitting

CONCLUSION

To sum up our conversation, the first
step in the overall prevention of bearing
failure lies in the consideration of bearing
technologies that are most suitable to the
application with regard to specifications,
recommendations, maintenance strate-
gies, fatigue life, and wear resistance of
the bearing in relation to the application.
That said, premature bearing failure within
a proper application is typically attributed
to one or more of the causes discussed—
lubrication, mounting, operational stress,
and bearing selection or environmental
influence—which can and should be cor-
rected in order to avoid future bearing
failures and additional cost. E
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By Steven Katz

No one wants to

PREMATURE BEARING
FAILURE

experience bearing
failure, but close study
of all the factors involved
will allow you to help
avoid the associated
costs and downtime in
the future.

or fluting on the bearing surfaces. This ——
should be corrected by creating a bypass

circuit for the current or through the use

of insulation on or within the bearing. This

should be an inherent design consideration

in applications such as wind turbines and

all power generating equipment.
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20% unsuitable
lubricant

15% insufficient
lubricant

20% solid
contamination

5% liquid
contamination

20% aged
lubricant

1<1% material
and production faults

10% unsuitable choice of
bearing (design,size,load carrying capacity)

5% consequential damage
5% mounting faults

Fig. 1: Examples of bearing failure.

speed or high temperature operations. Generally lubrication fail-
ures occur due to: using the wrong type of lubricant; too little
grease/oil; too much grease/oil; mixing of grease/oil; and con-
tamination of the grease/oil by objects or water.

While we have spoken about a normal bearing service life it is
also important to take into consideration the normal grease ser-
vice life, as the two should be considered together to maximize
bearing life. Grease service life is the time over which proper
bearing function is sustained by a particular quantity and cat-
egory of grease. This is especially critical in pump, compressor,
motor, and super-precision applications.

MOUNTING AND INSTALLATION

It is critical in the mounting and installation process to pay strict
attention to the following:
Use of proper tools and ovens/induction heaters. Use a sleeve
to impact the entire inner ring face of the ring being press fit.
Verify the shaft and housing tolerances. If the fit is too tight

Fig. 2: Bearing | ™
failure, radial
internal
clearance.

- A

you will create too much preload, and if the fit is too loose you
will create too little preload, which may allow the shaft to rotate
or creep in the bearing. Check for proper diameters, roundness,
and chamfer radius.

Avoid misalignment or shaft deflection. This is especially criti-
cal in mounting bearings that have separable components such
as cylindrical roller bearings where successful load bearing and
optimal life are established or diminished at installation.

Be aware of “radial internal clearance” (fig. 2): It is critical to
maintain the proper R.I.C that was established in the original

Fig. 3: The author
poses with a
range of Emerson
Bearing prod-

ucts (© W. Marc
Bernsau/Boston
Business Journal).

SOUND

Hiss Small Bearings

Buzz to Roar

Crunch

OTHER INDICATORS

Loudness and pitch change with speed

Felt when bearings is rotated by hand

Hum Disappears when power supply is shut off

Clatter
Screech/How!

Noticable at low speeds, continous at high speeds

Occurs mainly on Cylindrical Roller bearings

Sound changes with speed. Goes away temporarily with lubrication

Squeak
Squeal
Rustle

Growl! Continous at high speeds

Quiet Fizzing or popping

Large sound pressure Large sound pressure

Table 1: Bearing failure modes.

design. The standard scale in order of
ascending clearance is C2, CO, C3, C4,
and C5. The proper clearance for the
application is critical in that it allows for
the challenges of:

+ Lubrication. A proper film of lubricant
must be established between the rolling
elements. Reducing internal clearance
and impeding lubricant flow can lead to
premature failure.

- Shaft fit. It is inevitable that there can be
a reduction in the radial internal clear-
ance when the bearing is press fit.

+ Heat. In the normal operation of bear-
ings there is heat produced that cre-
ates thermal expansion of the inner and
outer rings. This can reduce the internal
clearance, which will reduce the optimal
bearing life.

OPERATIONAL STRESS
AND SELECTION

It is generally the exception to find a bear-
ing that has been improperly designed
into an application. However, factors with-

30

Metal to Metal spalling sound. High pitch
Generated irregularly due to grating

Sound quality remains the same even if speed changes

Generated irregularly on small bearings

in the larger application may change. If
loads become too high, overloading and
early fatigue may follow. If they are too
low, skidding and improper loading of the
rolling elements occur. Early failure will
follow in each situation. Similar issues
arise with improper internal clearance.
The first sign of these issues will be
unusual noises and/or increased tem-
peratures.

Increased temperature. Bearing tem-
perature generally rises with start up and
stabilizes at a temperature slightly lower
than at start up (normally 10 to 40 C high-
er than room temperature). A desirable
bearing temperature is below 100 C.

Noises. There are typical abnormal bear-
ing sounds that indicate certain issues in
the bearing application. While this is a
subjective test, it is helpful to know that a
screech or howl sound generally indicates
too large an internal clearance or poor
lubrication on a cylindrical roller bearing
while a crunching felt when the shaft is
rotated by hand usually indicates contami-
nation of the raceways (table 1).

CAUSES
Raceway, ball or roller surfaces are rough

Resonation

Poor Fit

Bearing rings deformed

Vibration or raceways, balls or rollers Dust/Contamination
Scoring of raceways surfaces

Scoring of balls or rollers

Dust/Contamination

Electromagnetic sound of motor

Bumping in cage pockets due to insufficient lubricant

Large radial clearance. Poor lubrication

Small clearance.

Slipping of fitting surfaces

Dirt or raceways, ball or roller surfaces are rough
Scoring on raceway, balls or rollers

Bursting sound of bubbles in grease

Rough raceway, roller or ball surfaces
Raceways, rollers or ball deformed by wear

Large internal clearance due to wear

Operational stresses in the applica-
tions can impact bearing life as well. It is
critical to isolate vibrations in associated
equipment as they can cause uneven run-
ning and unusual noises.

As for selection, we have designed an
online “Bearing Detective” that will help
choose the perfect bearing for your appli-
cation. Whether you're an OEM or MRO
client, Emerson Bearing will track down
the bearing that is required. By asking a
few simple questions pertaining to type
of bearing, width, dimension, style, cage
material, inner race, and mounting along
with any other identifying features such
as shields, seals, or SnapringOD, the
Bearing Detective—available on our Web
site, listed at the end of this article—will
identify the required bearing for your
application.



