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About National Engineering Industries Ltd. (NBC Bearings)
A symbol of dependability and flexible engineering solutions, NBC Bearings
is the brand of National Engineering Industries. Founded in 1946, National
Engineering Industries Ltd (NEI} is India's leading bearings manufacturer and
exporter, renowned for excellence in quality and delivery. In 2021, NBC
bearings completed 75 years of its incorporation.

Headquartered in Jaipur, Having started with 30,000 bearings in 19 sizes in
1946, NBC has evolved to manufacture over 200 million bearings each year
offering in 2300+ variants to serve a host of customers in India and over 30
other countries across five continents in automotive, railways and industrial
segments. NBC also serves the Indian aftermarket through a countrywide
network of 550+ authorized stockists and thousands of retailers.

Award & Recognitions :

NBC has been the recipient of several award and accolades for its quality
consciousness and manufacturing prowess. Most prominent being the
coveted Deming Grand Prize which is the highest honour in quality awarded
to a company for excellence in Total Quality Management (TQM]). NBC
bearings is the only bearing manufacturer to win both - The Deming

Application Award and The Deming Grand Prize Award.

The award is given by the Japanese Union of Scientists and Engineers (JUSE)
to companies for demonstrating practicing TOM in the areas of production,
customer service, safety, human resource, corporate social responsibility,
environment, etc. NBC stands committed to an endless journey of

continuous improvement through TQM.



10.1 The Necessity of a Proper Fit \\

In some casesimproper fitmay leadto damage and shorten bearing

life. Therefore, it is necessary to make a careful analysis while

selecting a proper fit.

Some of the negative conditions caused by improper fit are listed

below:

= Raceway cracking, early pitting and displacement of raceways

= Raceway & shaft or housing abrasion caused by creeping in
fretting corrosion

= Seizingcaused by loss ofinternal clearance

= Increased noise & lowered rotational accuracy due to raceway
groove deformation.

Selection of fits : Selection of proper fit depended upon thorough
analysis of bearingoperating conditions, including consideration of
following factors:

(1) Condition of Rotation

This condition refer to the rotation of bearing ring being considered
inrelation to the direction of load. There are 3 different conditions:

= Rotating load

= Stationery load

= Direction of load indeterminate
(2) Magnitudeoftheload

The interference fit of a bearing's inner ring on its seating will be
loesened with the increasing load, asthe ring will expand under the
influence of rotating load, & ring maybegin cocreep. Ifitis of shock
character, greaterinterferenceisrequired.

.
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The loss of interference due to increasing load can be estimated
using the following equation:

WhenFr 2: 0.3Cor

A dp = 0.08 |%

WhenFr 2 0.3 Cor

Adp=0.02 (Fr/B)

where,

Adp =Interference decreaseof innerring (um)
Fr = Radial load (N)
B = Inner ring width (mm)
Cor=Basic static load (N}

(3) BearingInternal Clearance

An interference fit of a bearing on the shaft or in housing means
that ring is elastically deformed (expanded or compressed) and
bearing'sinternal clearance reduced.

The internal clearance and permissible reduction depend on the
type and size of the bearing.

s The reduction in clearance due to interference fit can be so
large that bearings with aninternal clearance which is greater
than normal have to be used.

= The expansion of the inner ring and contraction of outer ring
can be assumed to be approximately 60-80% of the
interference, depending on the material of shaft and housing.

(4) TemperatureCondition

Interference between inner ring & steel shalt is reduced as a
result of temperature increase (difference between bearing
temperature and ambient temperature). This can result in an
easing of fit of the inner ring on its seating. While outer ring
expansion may result in increase in clearance.

The decrease of the interference of the inner ring due to this
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temperature difference may be calculated using following
equation: Adt=0.0015 xdx AT

Where Adt= effective interference for temperature difference
(1m)

AT=Temperature difference between bearing temperature
ambient temperature (deg. C).

d =Bearing bore diameter (mm)
(5) Running Accuracy Requirement

Toreduce resilience and vibration, clearance fit should generally
not be used for bearings, where high demands are placed on
running accuracy.

(6) Design& Material of Shaft & Housing

The fit of a bearing ring on its seating must not lead to uneven
distortion of the ring (out of roundness).This can be caused by
discontinuity in the housing surface. Split housings are therefore
not suitable where outer rings areto have aninterference fit.

(7) Ease of Mounting &Dismounting

Bearings with clearance fit are usually easier to mount or
dismount than those having interference fit. Where operating
condition necessitate interference fit and it is essential that
mounting &dismounting can be done easily, separable bearings
or bearingswith taper bore and adaptor or withdrawal sleeve may
be used.

(8) DisplacementofNon-Locating bearings

If non-separable bearings are used as floating bearings, if the ring
is under stationary load, so that axial displacement has to take
place in the housing bore, a hardened intermediate bushing is
often fitted to the outer ring.

(9) Effective Interference andfinish of shaft &housing

Roughness of the fitted surface is reduced since the roughness of
the fitted surface is reduced during fitting, the effective
interference becomes lessthan the apparent interference.
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The amount of this interference decrease varies depending on
roughness of the surfaces.

Normally, manufacturers assume the following interference
reductions:

For ground shaft: 1-2.5 Micron
Machined Shaft: 5-7 Micron
(10) Fitting stress &ringexpansionandcontraction

While calculating the minimum required amount of interference,
following factors should be factors should be taken into
consideration:

= Interferenceisreduced by radial load

= Interference is reduced by difference between bearing temperature
and ambienttemperature

= Interferenceisreduced by variation of fitted surfaces

Important details on fits: Maximum interference should not
exceed the ratio of 1:1000 of shaft or outside diameter.

Tight interference fits are recommended for:

(a) Operating conditions with largevibrations or shock loads

(b) Application using hollow shaft of housing with thin walls

(¢} Application using housing made of light alloys or plastic.
Loose interferences are recommended for:

(a) Applicationrequiring high running accuracy

(b) Application using small size bearings or thin walled bearings.

Shaft and housing material, geometry, hardness and surface finish
must be carefully controlled.

* Ground shafts should be finished to 1.3 micron Raor better;
* For turned shafts a finish of 2.5 micron Ra or better; and

= Housing bores should be finished te 4 micron Ra or better.
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To avoid shearing of aluminum and magnesium housing during
bearing installation, steel inserts should be used; alternatively
special lubricants may be used for Freezing and heating to
facilitate assembly. A minimum interference fit of 0.0015" and
0.001" per inch of diameter is required for magnesium and
aluminum housing respectively.

Where bearings are to be pressed onto a hollow shaft, allowance
must be made for contraction of the hollow shaft in order to
maintain the desired radial pressure.

10.2 Housing & Shaft Tolerance Class \\

NEI engineering department should be consulted for proper
fitting practices on all special applications. For normal class
bearing shaft and housing tolerances are given in table below.
The tolerances are for solid steel shaft & housing of cast iron and
steel.
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Shaft tolerance class generally for radial bearings (classes0, 6X and 6)

Housing tolerance class generally for radial bearings (classes 0, 6X and 6)
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Mumeric value table of fitting for radial bearing of ‘Normal class’ for metric size Numeric value table of fitting for radial bearing of ‘Normal class’ for metric size
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10.3 Taperroller bearing-AFBMA recommended fitting practice
AFBMA limits & fitting guidelines

Shaft and housing material, geometry, hardness and surface
finish must be carefully controlled. Ground shafts should be
finished to 1.3 micron Ra or better; for turned shafts a finish of
2.5um Ra or better; and housing bores should be finished to 4
micron Ra or better.

To avoid shearing aluminum and magnesium housing during
bearing installation, steel inserts should be used; alternatively
special lubricants may be used forfreezing and heating to facilitate
assembly. A minimum interference fit is required for aluminum of
0.0010" per inch of diameter,for magnesium of 0.0015" perinch of
diameter.

Where bearings are to be pressed onto a hollow shaft, allowance
must be considered for contraction of the hollow shaftin orderto
maintainthe desired radial pressure.

The NEI applications engineer should he consulted for proper
fitting practice on all special applications. .
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4 Shaftan using accuracies \\ Table: 150 Tolerance grade for dimensions
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