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Selection of rolling bearings for
pump applications

As in many other machines, rolling bearings play critical roles in pumps. Bearings transmit
forces, moments and rotating motions. The proper selectlon of bearmgs is therefore crucial
to enhance the performance of pumps, as : } ¢ -+ and He ' of NKE AUSTRIA
GmbH’s Product Development and Application Engmeermg department takes us through
some of the choices available.

ump design engineers are often
faced with a difficult question:
[ choose

“How can among

thousands of different bearing types for

m

my application?” In order to design the

optimum  bearing  arrangement  for
pumps, the following aspects have to be

considered.

Magnitude and direction
of applied loads

These factors are usually pre-defined
requirements for a given application.
Consider:

e [sathrust oraradial bearing suitable
for this application!

e Js the bearing running under
dynamic load or stationary load
only?

e s the applied force a pure radial or
thrust load? Or a combination?

Figure 1. Cylindrical
roller bearings,
suitable for
centrifugal pumps,
are able to
accommodate high
radial loads and are
suitable for high-
speed applications.
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¢ (Can the direction of loads change?
o Will vibration or even shock loads
ocecur!

Available space
Parameters such as shaft diameter,
housing dimensions, etc. determine the
available for the

space bearing

arrangement.

Rigidity/misalignments

Due to variations of shaft, housing and

manufacturing  tolerances,  mis-

alignments may occur in  some
instances. Such misalignments should
be raken into consideration during
bearing selection. The possible housing
deformarion or shaft deflections under

loads should also be considered.

Arrangement of shaft
and bearing position

The shafts
(horizontal, vertical or inclined), the

arrangement  of the

shaft and housing fits based on applied
loads, positional
fixed and floating bearings, and
adjustments or preloading necessary
for the bearing are a few factors to

consider.

Bearing life expectation

This is an important factor in selecting
the optimal bearing types and sizes ina
Customers’

given application.

requirements, cost efficiency and
experience from existing applications

are just a few benchmarks.

arrange-ments  of

Precision, running
accuracy, running noise

For some applications, high precision
and low noise levels are required. In
some cases, a low starting torque is

essential.

Operating environment

Factors such as operating temperature
and characteristics of the pumping
media (abrasiveness or corrosiveness,
viscosity, presence of solids, etc.) are
crucial for bearing functions. Special
seals are

lubricants, cages and

available for various operating

environments.

Lubrication, mounting
and maintenance

TI]CS(‘ {&ICH)I‘S S‘h(“l]d hﬂ C()I‘ls‘ldﬂ‘:r@d
for the entire service life of the
bearings. For example, if bearings in
the machines must be mounted and

dismounted regularly for inspections,

separable bearing types such as
cylindrical roller bearings coule be
advantageous.

Cost efficiency

In general, standard bearings are

more economical and  readily

available due to mass production.

Standard  bearings with  special
features (such as special
greasc/seals/cages, etc.) are more

costly. Special bearings developed for
particular applications entail higher
development and production costs,
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but provide tailor-made solutions to
meet the specific requirements.

To assist you with bearing selections,
Table 1 lists
characteristics of important bearing

some of the main

types.

Standard bearing
types for pumps

As you can see from the below table,
different bearing types have their
own characteristics and therefore are
suitable for different applications. In
the following paragraphs, a few
standard bearing types commonly
used in pump applications will be

introduced.

Cylindrical roller
bearings

These arc suitable for high radial
loads and high-speed applications

(Figure 1). Due to separable outer and

Figure 2. Angular contact ball bearings — (left) single row and (right) double row — are especially suitable for high
radial loads. Double-row or paired single-row variants are able to accommodate high axial loads too.

inner rings, cylindrical roller bearings

enable  simple  mounting  and
dismounting. The variants with one
lipless ring (N, NU, NN and NNU) are
ideally used as floating bearings. Single-
row (design variants N, NJ, NU and
NUP) as well as double-row (design

variants NN and NNU) are available.

Angular contact ball
bearings

Such bearings (Figure 2) are able to
accommodate high radial loads and,
when double-row or paired, high thrust
loads in both directions. Angular
contact ball bearings are also suitable

for high-speed operations.

: An overview of major bearing types and their main charactaristics

Single row deep

Paired angular contact

ball bearings +++

groove ball bearings ++

Magneto bearings ++

++ ++

e e+t

> 'F.our-point
contact ball bearings +

Single-row cylindrical

roller bearings +++

Ne

e

Single row taper roller
bearings, paired 4+

Cylindrical or needle
roller thrust bearings

Key: +++: highly suitable; ++: adequately suitable; +: fairly suitable; a: depending on bearing design; P: must be used in pairs or sets.
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~ Spherical roller bearings +++

o +++

e+ +4+

e ++

+H+ 4+

+++

+ +H+

kbt ++
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Spherical roller

bearings
These bearings (Figure 3) can
accommodate  manufacturing  and

assembly misalignments of shaft to
housing, including shaft bending and
deflections. Spherical roller bearings
are able to carry very high radial loads

Figure 3. Spherical roller bearings are frequently used in large pumps
due to their ability to accommodate misalignments.

Figure 4. Deep groove ball bearings are simple but versatile for
various pump applications.
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and certain axial loads in either
direction. However, this type of bearing
is not suitable for very high speeds.
Standard features such as circum-
ferential grooves and lubricating holes
in the outer ring allow easy re-

lubricating.

Deep groove ball
bearings

The simplest yet the most popular
bearings, deep groove ball bearings
(Figure  4)
moderate radial and axial loads and

can  accommodate
are suitable for very high speed
operations. Different variants in seals
and greases are available for different
operating conditions.

In addition to these four examples,
NKE offers an extensive range of
Most of these

standard bearings are available with

standard  bearings.

various special options — e.g. cages,
clearance groups and seals — to
accommodate  different  operating
conditions.

-
NKE'’s special

bearing solutions

standard

The
bearings is usually sufficient for most

extensive array of

applicaticm& However, in some cases,
customers need special solutions tailor-
made for their particular applications.
With decades-long experience in the
bearing industry, NKE engineers are
capable of providing rapid, practical
and creative custom-made solutions.
One such example is the modular
bearing system developed for a leading

pump manufacturer.

Innovative modular
bearing system

In collaboration with one of the
world’s largest pump manufacturers,
NKE AUSTRIA has developed a
new modular system for the
bearing arrangements to rationalize a
whole pump generation. The system
provides easy mounting, simplified

maintenance and reduced costs.

The customer’s
requirements

The

rationalization of a complete pump

original  objective was the

family. Therefore, a module of 12

different sizes for fixed and non-

locating bearing positions had to be

developed. A wvery  important

requiremcnt was o ensure easy

mounting and dismounting of the

Profile of NKE AUSTRIA GmbH

NKE AUSTRIA GmbH is a bearing
manufacturer with headquarters in
Steyr, Austria, and sales activities in
more than 50 countries on five
continents. It was founded in 1996
by a group of senior staff members
of the former Steyr Walzlager.

The company offers both standard
and special bearings for all
industrial applications. Its wide
range of standard bearings is
available from stock or with short
production lead-times. For special
requirements, it can provide rapid,
practical and creative custom-
made solutions. NKE also provides
full technical services such as
product development, application

engineering, consulting, documen-
tation and training.

NKE’s core functions —
engineering, product development,
final pro-cessing of components
/assembly, quality assurance,
logistics, sales and marketing — are
centralized at its Steyr site, which is
accredited with ISC9001:2000
(design, development,
manufacturing and distribution of
bearings), 15014001:1996 and
EMAS (environ-mental
management). For the worldwide
market, NKE has more than 200
distribution outlets and 12
international representative
offices.
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