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ABSTRACT: Like other mechanical components, bearing rollers are repeatedly subjected to
collisions in all phases of the technological manufacturing process, causing premature surface defects.
However, defects also occur during the actual machining process in the machining sequence, such as
the grinding operation. The described elements have a negative influence on service life and can cause
micro-cracks, especially in the bearing rings. Studies have been conducted on the influence of
deformations upon roller surfaces, and it has been found that the depth of a blow is not as important
compared to the appearance of a "lift" of material. This type of defect must be partially or eliminated,
one of the methods being polishing.
KEY WORDS: roller bearing, technological process, manufacturing defects, polishing
In the calibration sequence, the material used
in the manufacturing of cylindrical rollers is
100Cr6. This material is good value for
money, having an increased strength compared
to other steels. The raw material (wire of a
certain diameter) is calibrated to the desired
size;
Then, the delivered wire is positioned on a
cutting machine, stretched, and then cut, thus
obtaining the desired length of the roller.
After cutting, the parts are impure and must be
cleaned. This is done in the "bell" which has an
allowable load of around 600 kg (fig.1). By
adding other media to the water, the passages
from the side to the front surface are rounded.
Rounding has a technical purpose because
during operation, as these areas are subjected
to stresses, voltage concentrators appear. The
duration of the washing process varies
depending on the diameter and length of the
wire, between 8 and 60 hours. The mixture in
which the parts rotate is effective for about 10
hours; after this period, the carbide particles

1. INTRODUCTION
Rolling bearings are widely used in machine
aggregates, vehicles, aerospace equipment,
etc. as basic mechanical parts. Bearing rollers
are prone to puncture, cracking, peeling, and
wear during long periods of work. Local
defects on the surface of the rolling element
cause vibration and noise and can affect the
operation of machines and the reliability of
rotating equipment. Most of the damage is
caused by improper production methods;
therefore, it is urgently needed to develop a
new production itinerary to manufacture
bearing rollers.
2.1. Current technological process
From the semi-finished stage to the finished
product, a roller goes through several
processing phases called the technological
itinerary, namely: calibration, cutting,
washing, hardening, trimming, polishing, and
finally sorting.
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are consumed and they must be replaced in
order to have the desired results.

Figure 1. The washing process
degrees. After hardening, they are cooled in an
oil bath to below 50 degrees and then heated to
200 degrees (Figure 2).

The hardening process takes place in special
ovens. This process improves the initial
qualities of the material. The parts are
hardened at a temperature of more than 800

Figure 2. Heat treatment process
The hardened rollers are grinded along their
diameter (Fig. 3a) and length (Fig. 3b). The
parts are driven by a centrifuge to the grinding
machine. The role of the centrifuge is to place

the parts in the correct position for further
processing, as they rotate continuously at a
constant speed.

Figure 3. Roller grinding a) diameter b) length
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The parts are immersed in water with various
media to obtain the desired surface quality,
Fig. 4b. Depending on the size, the machining

time of the polishing machines is set, as shown
in Figure 4a.

Figure 4.a) Polishing machine b) Operation principle
The sorting machine sorts the rolls into groups
by length and diameter. The parts are in an

upright position and move through a round
table on which the rollers are fixed (Figure 5).

Figure 5. Sorting machine
After measuring the rolls, they are divided into
tolerance classes and then delivered to the
beneficiary. This technique allows the sorting
of a very high number of rollers per time unit.
The high precision of the technological process
allows us to obtain high-quality slack-free
bearings.

to this fact, their surface can be damaged (Fig.
6). But defects also occur during the actual
machining process within the mechanical
processing, such as the grinding operation.
Defects are called burns and can be defined as
"rectification burns". They fall into the
category of thermal defects. They have a
negative influence on the service life and can
cause micro-cracks, especially in the bearing
rings.

2. ROLLING BODIES DEFECTS
The rollers collide repeatedly in all phases of
the technological manufacturing process. Due
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Figure 6. Blows to the front surface of the roller
(bearing play, rust); shadows (foreign particles
entering the surface); gripping (low bearing
clearance, high rotational speed); wear
(oxidation
and
corrosion);
pinching
(inclusions in lubricant, humidity in the
atmosphere); impressions (vibrations, low
amplitude oscillating movements); oxidation
and corrosion (high temperature and
humidity). The defects described are shown in
Figures 7 - 10.

During operation, a wide range of defects
occurs due to multiple causes. Some common
defects are related to mounting errors,
overload, single or repeated shocks, fatigue of
the bearings, and improper lubrication. Other
defects quite common in the operation of
bearings are: tension (sudden accelerations and
decelerations); crust (improper lubricant);
cracks (interference of the ring bevel with the
shaft connection radius); wrinkles (excessive
prestressing and weak rigidity); exfoliation

Figure 7.Pinches, spalling and wrong fitting

Figure 8. Grooves and stretching

Figure 9.Impressions, gripping and cracks

Figure 10.Shadows, wear and tear
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surfaces and it has been found that the depth of
a stroke is not very important, not having a
negative influence on the life of a bearing. The
problem is the appearance of a "lift" of
material, as shown in Figure 11.

3. REPAIR OF DEFECTS IN THE
AXIAL ROLLER BEARINGS
Several studies have been performed on the
influence of deformations on the roller

Figure 11 Deformations on the roller surface a) deepening b) lifting
Due to the sharp shape of the blow, it can be
stated that the appearance of such a defect on
the roller surface is due to the edge-surface
blow, because a front-surface-front-surface
blow would lead to the occurring of a round
defect (Fig.12). Theoretically, the geometry of
the roller has a decisive impact on the
appearance of blows, the transition from the

front to the side surface being made by a
rounding (connecting radius) with a rather
small value.
Practical tests were carried out for 7.5 x 15
type rollers and the results obtained were
analyzed. The idea of this study is based on the
polishing process, a process that can achieve a
better rounding of the radius mentioned above.

Figure 12. Round shape defect

between the sample pieces and the normal
ones.

The experimental study consisted of a series of
practical tests performed for the 7.5 x 15 roller
type. The tests consist of a longer polishing
time to obtain a more rounded transition from
the front to the side surface. The results were
analyzed, and comparisons were made

4. POLISHING OPERATION FOR
ROLLER TYPE 7.5 X 15
The 7.5 x 15 rollers have a standard polishing
time of 2 hours. The pieces were polished for
17
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8 hours, every two hours the geometry was
measured (rounding the radius of passage from
the front to the side).
Table 1 shows the values of the roundings
obtained at an interval of 2 hours,, 4 hours, 6
hours and 8 hours, which are represented
graphically in Figure 14 and 16. It can be seen
that the radius is rounder, after 8 hours having

Polishing
time
2 hours
4 hours
6 hours
8 hours

a shape that close to the ideal (harmonic
radius).
The test parts were further processed
separately from the normal ones to make
comparisons. They are in the permissible
tolerance range, because in the polishing
process they are thinned by 1-2 [µm] every
hour, with an initial addition of about 35 [µm].

Table 1. Rolling values at the 7.5 x 15 rollers [mm]
Front
Side
Front
Side
Front
Roller 1
Roller 1
Roller 2
Roller 2
Roller 3
0.527
0.208
0.480
0.177
0.749
0.783
0.239
0.921
0.303
0.926
0.922
0.354
0.896
0.322
1.128
1.099
0.396
1.106
0.364
1.089

After polishing, superfinishing follows, an
operation performed with the same profile for
both normally polished and polished parts for
8 hours. At the end of the processing, the parts

Roller
number
1
2
3
4
5
Sum

2-hour
polishing
11
13
4
8
10
70

Side
Roller 3
0.232
0.286
0.395
0.359

were classified separately, making a
comparison between the normal and the test
ones, regarding the number of blows. The
results can be seen in Table 2.

Table 2. Number of blows
8-hour
Roller
2-hour
polishing
number
polishing
4
6
5
1
7
10
1
8
1
0
9
6
0
10
2
18

Parts that have been polished for 8
hours have a much lower number of blows
compared to those that have been polished
normally for 2 hours. Next the author makes an
analysis of the blows with the help of an optical

8-hour
polishing
3
3
3
0
3

microscope, some results being presented in
figures 13 - 16.
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Figure 13. 3D blow (2-hour polishing)

Figure 14. Blow profile (2-hour polishing)
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Figure 15. 3D blow (8-hour polishing)

Figure 16. Blow profile (8-hour polishing)
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Through the polishing operations of the
bearing rollers, the cost is slightly increased,
but from a technical point of view, a clearly
superior quality of the roller surfaces is
obtained and therefore a higher durability in
operation that compensates the material
expenses incurred.
Companies which in their activity deal with the
manufacture of bearings emphasize scientific
research related to the design and realization of
rolling bearings, preoccupying from the initial
phase with the detection and elimination of
execution defects that can have major
consequences during operation.
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