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Description

TECHNICAL FIELD

[0001] The present invention relates to a homogenous
roller bearing ring comprising a flange. The invention fur-
ther relates to a method for producing a homogenous
bearing ring with a flange in a cost-effective way.

BACKGROUND ART

[0002] Bearings are generally used to support and hold
a rotating member attached to a non-rotating member.
This can be e.g. a wheel on a vehicle, a vane on a wind
turbine or a drum in a washing machine. During use, the
bearing is subjected to different loads, both static and
dynamic. The static load is mainly due to the weight of
the machine, while the dynamic loads are due to the work-
ing conditions of the machine. A bearing comprises an
outer ring with an outer raceway, an inner ring with an
inner raceway and rolling elements.
[0003] Some bearings are provided with a flange, ei-
ther on the outer ring or on the inner ring. The flange may
be used to aid the positioning of the bearing, or may be
used for mounting the bearing.
[0004] A flange is normally machined together with the
bearing ring. This is not a problem for small bearings, but
for larger bearings, with a diameter of more than 0.5 me-
ters, such a traditional method of machining a flanged
bearing ring is very expensive. Machine and tool cost are
high, and the cost due to the time needed to remove all
excess material is also very high, since the bearing is
machined form a single piece of metal. Further, the ma-
terial waste is huge, which is also a drawback when it
comes to cost and to a sustainability perspective.
[0005] It is known to join a separate flange to a bearing
ring. The bearing ring is machined separately and may
be provided with some adaptations, such as grooves or
protrusions, which will make the joining easier. The
flange is machined as a separate part and is joined to
the bearing ring by welding. It is however difficult to
achieve the required mechanical properties for a welded
bearing ring joint. The welded joint region will have dif-
ferent mechanical characteristics, which will constitute a
weakening. Such a bearing must thus be dimensioned
accordingly, which means that the bearing will be larger
and heavier than a non-welded bearing adapted for the
same load.
[0006] There is thus room for an improved flanged
bearing ring and for a method for producing such a flang-
ed bearing ring.
[0007] US3619547A regards a method for making
bearing races constructed at least in part from high car-
bon steel whereby superior fusion welds of substantially
"parent strength" can be produced without "quench
cracks" or "hard cracks" in zones adjacent the welds. The
method comprises the steps of providing the article in an
open condition with end portions in contiguous relation-

ship, preheating throughout all the remaining portions of
the said steel spaced from the end portions of the said
article, heating the article at the end portions and urging
the end portions together to weld the same, said preheat-
ing and welding steps being carried out in rapid sequence
and serving to store sufficient heat in the article to provide
for heating by conduction from high to low temperature
areas in the article and to thereby raise the temperature
of the entire article above the MS temperature without
allowing any particular area in the article to initially ex-
ceed and thereafter drop below said temperature and
form localized martensite.
[0008] US3692374 regards a composite tapered roll-
ing bearing consisting of a righthand half and a left-hand
half, each of semi-annular form and joined to one another
by butt-welding.

DISCLOSURE OF INVENTION

[0009] An object of the invention is therefore to provide
a bearing ring comprising a flange produced from a high
carbon steel profile bar, where the bearing ring comprises
at least one flash butt welded joint, such that a homog-
enous flanged bearing ring is obtained. A further object
of the invention is to provide a method for producing such
a homogenous flanged bearing ring.
[0010] The solution to this problem according to the
invention is described in the characterizing part of claim
1 regarding the flanged bearing ring, in claim 8 regarding
the rolling bearing and in claim 10 regarding the produc-
tion method. The other claims contain advantageous em-
bodiments and further developments of the flanged bear-
ing ring and method according to the invention.
[0011] With a bearing ring produced from a high carbon
steel profile bar comprising at least one flash butt welded
joint, where the bearing ring is provided with an inner
peripheral surface and an outer peripheral surface and
where one peripheral surface comprises a raceway for
rolling elements, the object of the invention is achieved
in that the bearing ring further comprises a roll formed
flange adapted for mounting the bearing ring to a me-
chanical member, where the flange protrudes from the
bearing ring in a substantially radial direction .
[0012] By this first embodiment of the bearing ring ac-
cording to the invention, a bearing ring comprising a
flange where the bearing ring and the flange are made
from the same piece of high carbon steel material is pro-
vided. In this way, a homogenous flanged bearing ring
is provided for, which will enhance the properties of the
bearing ring. Since no filler material is used for the flash
butt welding, the welding joint will only comprise the same
material as the rest of the bearing ring. The properties of
the joint will be somewhat different right after the flash
butt weld procedure, due to the high temperature created
during welding, but since the material is homogeneous,
the differences will disappear after an appropriate heat
treatment. The bearing ring and the flange are preferably
formed by roll forming, where a profiled bar is created.
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The profiled bar may be substantially straight or may be
formed as a curved member.
[0013] In an advantageous further development of the
flanged bearing ring according to the invention, the flange
extends radially outwards from the bearing ring, in a di-
rection from the centre of the bearing ring. When the
flange protrudes from an outer bearing ring, this will in-
crease the outer dimension of the bearing, which will pro-
vide a mounting flange for the bearing. The flange may
also extend outwards from the inner bearing ring. In this
way, the flange may also be used as a mounting flange
for the roller bearing.
[0014] In an advantageous further development of the
flanged bearing ring according to the invention, the inner
diameter of the bearing ring is larger than 0.5 meters.
Smaller bearing rings are cheaper and easier to machine
from a single piece of metal, but with increased size, the
cost for machining a bearing ring from a single piece in-
creases exponentially. For bearing rings with an inner
diameter of 0.5 meters and more, the cost for forming a
profiled bar and to flash butt weld the bar to a bearing
ring will be in the same magnitude or lower.
[0015] In an advantageous further development of the
flanged bearing ring according to the invention, the bear-
ing ring comprises a plurality of ring segments that are
flash butt welded together. The bearing ring may com-
prise two semi-circular ring segments, or more ring seg-
ments, welded together to form the bearing ring. The ring
segments may be welded together at the same time,
thereby forming the flanged bearing ring directly. This is
of advantage since shorter bar segments are easier to
handle and to form, e.g. to bend to a circular shape.
[0016] In the inventive method for producing a flanged
bearing ring, the steps of forming a flanged profile bar,
bending the straight profile bar to an annular member
and welding the two end regions of the annular member
together by flash butt welding are comprised.

BRIEF DESCRIPTION OF DRAWINGS

[0017] The invention will be described in greater detail
in the following, with reference to the embodiments that
are shown in the attached drawings, in which

Fig. 1 shows a profiled bar formed as a flanged bear-
ing ring prior to the joining of the bearing ring
according to the invention,

Fig. 2 shows the profiled bar during the joining of the
flanged bearing ring according to the invention,

Fig. 3 shows a cross-section through a first example
of a flanged bearing ring according to the in-
vention,

Fig. 4 shows a cross-section through another exam-
ple of a flanged bearing ring according to the
invention,

Fig. 5 shows a cross-section through another exam-
ple of a flanged bearing ring according to the
invention,

Fig. 6 shows a cross-section through another exam-
ple of a flanged bearing ring according to the
invention,

Fig. 7 shows a cross-section through another exam-
ple of a flanged bearing ring according to the
invention, and

Fig. 8 shows a flow chart of the inventive method.

MODES FOR CARRYING OUT THE INVENTION

[0018] The embodiments of the invention with further
developments described in the following are to be re-
garded only as examples and are in no way to limit the
scope of the protection provided by the patent claims.
[0019] Figs. 1 and 2 show an example of the production
of a flanged bearing ring. In the shown example, the two
end regions of an outer bearing ring are joined together.
An inner bearing ring is made in the same way. The bear-
ing ring 1 is formed from high carbon steel having the
required mechanical properties for a bearing ring regard-
ing e.g. strength, hardness and elasticity. The carbon
content of the high carbon steel used for bearing rings is
greater than 0.67%. The bearing ring is formed from a
profiled bar having a cross-section that corresponds to
the cross-section of the wanted flanged bearing ring. The
profiled bar is formed by a roll forming process, where
the profile is roll formed in a hot or cold process. The
profiled bar may be straight or curved. The roll forming
of a profiled bar creates an advantageous flow of material
compared to machining, which will improve the durability
and load capacity. The flange may be formed at the same
time as the race profile for the roller elements, or may be
formed in a consecutive process. Fig. 3 shows a cross-
section of the bearing ring used as an example in Figs.
1 and 2.
[0020] The flange 7 extends radially outwards from the
outer peripheral surface 11 of the, in this example, outer
bearing ring. The inner peripheral surface 12 of the outer
bearing ring is provided with a raceway 8. The size and
shape of the flange 7 is chosen depending on the re-
quirements of the flange and the bearing ring. The flange
may extend relatively far out and be provided with holes
for mounting purposes, or may be relatively low but wide
for a different mounting. The flange itself may also be
formed with different profiles, depending on the intended
use. In the shown example, the flange is provided with
mounting holes 16. The mounting holes may either be
formed in the straight profile before the bearing ring is
welded together, e.g. by drilling or routing, or may be
formed in the flange after the bearing ring is joined to-
gether.
[0021] When the flanged bearing ring has reached its
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final shape, it is bent to an annular member 2 having a
first end region 3 with a first end surface 5 and a second
end region 4 with a second end surface 6 abutting each
other. The bearing ring is placed in a flash butt welding
machine having a first clamping tool 9 and a second
clamping tool 10. The clamping tools are connected to
the secondary coil 17 of a welding transformer that will
provide the current for the flash butt welding. Before the
welding, the two end regions are pushed against each
other by the clamping tools. During the welding, electric
power is applied to the clamps and the end regions will
heat up rapidly due to the electric power. At the same
time, the clamps are pushed further together, thereby
creating a joint in the weld zone 18 joining the bearing
ring. During the flash butt welding, the end surfaces will
be heated up and some excessive material will be pushed
out to the sides of the weld zone by the pressure exerted
by the clamping tools. The excessive material will com-
prise impurities and oxidized material which are thus
forced out of the weld zone, leaving a joint with essentially
the same characteristics as the rest of the bearing ring
material. The excessive material is machined away in a
later operation, leaving a bearing ring with the same cross
section all around. Since no filler material is used, the
composition of the material will be homogenous through-
out the entire bearing ring. By heat treating the bearing
ring, the mechanical properties will also even out
throughout the material, such that a flanged bearing ring
consisting of a homogeneous material without any weak-
er regions is obtained.
[0022] Regular welding using filler materials will not
give a satisfactory result when welding a flange to a bear-
ing ring. This is partly due to the fact that high carbon
steel that is used in bearing rings is very difficult to weld
using a filler material. The filler material will inevitably
create a joint region between the bearing ring and the
flange with different characteristics that will constitute a
weak point of the flanged bearing ring. Such a flanged
bearing ring may possibly be used for low cost and low
performance roller bearings. Another advantage of using
flash butt welding is that since the end regions are
pressed together and the material will flow some, the end
surfaces must not be completely parallel prior to the weld-
ing. Thus, the cut of the profiled bar must not be exactly
correct and flanged bearing rings having different diam-
eters can use the same angular cut.
[0023] Figs. 3 through 7 show different examples of a
flanged bearing ring. Fig 3 shows a cross-section of a
first example of an outer bearing ring, where the flange
7 is positioned at one of the edges of the outer surface
11 of the outer bearing ring. The inner surface 12 of the
outer bearing ring is provided with a raceway 8. The
flange is relatively high and narrow. Such a shape may
be provided with mounting holes for mounting purposes.
It may also be mounted and/or positioned to a mechanical
member by a clamping action.
[0024] Fig 4 shows a cross-section of another example
of a flanged outer bearing ring, where the flange is posi-

tioned at one of the edges of the outer surface 11 of the
outer bearing ring and where the flange 7 is relatively low
and wider. Such a shape may be used for mounting pur-
poses, either by mounting holes or by a clamping action,
using clamping tools. The inner peripheral surface 12 of
the bearing ring is here provided with two raceways 8.
[0025] Fig 5 shows a cross-section of another example
of a flanged outer bearing ring, where the flange 7 is
positioned at the centre of the outer surface 11 of the
outer bearing ring. The inner peripheral surface 12 is pro-
vided with a raceway 8. Such a flange may be used for
mounting purposes and may be provided with mounting
holes. It may also be mounted and/or positioned to a
mechanical member by a clamping action.
[0026] Fig 6 shows a cross-section of another example
of a flanged outer bearing ring, where the flange 7 is
positioned at one of the edges of the outer surface 11 of
the outer bearing ring. In this example, the bearing ring
itself is also provided with an additional mounting struc-
ture in the form of a groove 15 which can also be used
for mounting purposes. The groove may be formed
through e.g. a rolling operation or machining. Another
additional mounting structure is also conceivable, such
as a ridge, an additional small flange or a peripheral re-
cess at the edge of the bearing ring.
[0027] Fig 7 shows a cross-section of a flanged inner
bearing ring. The inner bearing ring comprises an outer
peripheral surface 13 and an inner peripheral surface 14
which in this example is provided with two raceways 8.
In this example, the flange 7 is positioned at one of the
edges of the inner surface 14 of the inner bearing ring
and extends in the direction towards the outer bearing
ring. The flange extends such that the complete space
between the outer and inner ring is covered. Such a
flange may be used for mounting purposes, e.g. to mount
a rotating member such as a wheel when the outer ring
is fixed in a housing structure. The outer bearing ring is
provided with an outer surface 11 and an inner surface
12 which in this example is provided with two raceways 8.
[0028] An inventive flanged bearing ring is advanta-
geously used for larger flanged bearing rings, having an
inner diameter in the region of above 0.5 meters and
more. One reason for this is that such large bearing rings
are expensive to produce from a single block of material,
since the complete bearing ring including the flange must
be machined from the single block. The inventive flanged
bearing ring is much cheaper to produce since a large
waste of material can be avoided. A rolling bearing com-
prising such a flanged bearing ring is especially suitable
for use in heavy industry, such as for the main shaft and
gearbox in wind turbine applications and for paper rollers
in paper machines.
[0029] In a further embodiment, the bearing ring com-
prises two or more flanged ring segments that are flash
butt welded together to form the bearing ring. The bearing
ring may of course also be made from more than two
segments, such as three 120 degrees segments or four
90 degrees segments. One reason for using several
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flanged ring segments is that it may be easier to produce
the smaller ring segments, e.g. to bend a shorter segment
90 degrees is easier than to bend a longer segment 360
degrees. This will also make it easier to provide a high
accuracy for the flanged bearing ring, especially for the
roundness of the bearing ring and for the flatness of the
flange. The two or more flanged ring segments may be
flash butt welded at the same time to form the flanged
bearing ring directly or may be flash butt welded consec-
utively, one after the other, to form the annular member.
[0030] An embodiment of the inventive method for pro-
ducing a flanged bearing ring is described by the flow
chart of fig. 8. In the first step 100, a profile bar including
a flange is formed from a high carbon steel bar prior to
the bending of the straight profile bar. The straight profile
bar may be manufactured in different ways, as described
above, and is preferably roll formed.
[0031] In step 110, the profile bar is bent to an annular
member having substantially the same shape as the
bearing ring will have after the joining of the two end
regions. The annular member may be bent either such
that the end surfaces are preloaded against each other
or such that there is a small distance between them be-
fore the joining has started. The annular member may
also comprise two or more ring segments that is flash
butt welded together to form the annular member.
[0032] In step 120, the end regions of the annular mem-
ber are welded to each other by a flash butt welding proc-
ess.
[0033] The invention is not to be regarded as being
limited to the embodiments described above, a number
of additional variants and modifications being possible
within the scope of the subsequent patent claims.

REFERENCE SIGNS

[0034]

1: Bearing ring
2: Profile bar
3: First end region
4: Second end region
5: First end surface
6: Second end surface
7: Flange
8: Raceway
9: First clamping tool
10: Second clamping tool
11: Outer ring outer surface
12: Outer ring inner surface
13: Inner ring outer surface
14: Inner ring inner surface
15: Groove
16: Mounting hole
17: Coil
18: Weld zone

Claims

1. Bearing ring (1) produced from a high carbon steel
profile bar comprising at least one flash butt welded
joint, where the bearing ring is provided with an inner
peripheral surface (12, 14) and an outer peripheral
surface (11, 13) and where one peripheral surface
comprises a raceway (8) for rolling elements, char-
acterized in that the bearing ring further comprises
a roll formed flange (7) adapted for mounting the
bearing ring to a mechanical member, where the
flange (7) protrudes from the bearing ring in a sub-
stantially radial direction.

2. Bearing ring according to claim 1, characterized in
that the flange (7) protrudes outwards from the bear-
ing ring, in a direction from the centre of the bearing
ring.

3. Bearing ring according to claim 1or 2, characterized
in that the flange (7) is positioned at an outer edge
of the bearing ring.

4. Bearing ring according to claim 1 or 2, characterized
in that the flange (7) protrudes from the centre of an
outer peripheral surface (11, 13) of the bearing ring.

5. Bearing ring according to any of the preceding
claims, characterized in that the flange (7) and/or
the bearing ring is provided with an additional mount-
ing structure (15), which mounting structure is con-
figured as any of a groove, a ridge, an additional
small flange or a peripheral recess at the edge of the
bearing ring.

6. Bearing ring according to any of the preceding
claims, characterized in that the flange (7) is pro-
vided with a plurality of mounting holes (16).

7. Bearing ring according to any of the preceding
claims, characterized in that the carbon content of
the high carbon steel is greater than 0.67%.

8. Rolling bearing comprising at least one bearing ring
according to any of the preceding claims.

9. Rolling bearing according to claim 8, where the inner
diameter of the rolling bearing is larger than 0.5 me-
ters.

10. Method for producing a homogenous flanged high
carbon steel bearing ring, comprising the steps of:

- forming a profile bar including a flange from a
high carbon steel bar by roll forming,
- forming the profile bar to an annular member
or to a ring segment,
- welding the end regions of the annular member
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or the ring segments together by flash butt weld-
ing.

11. Method according to claim 10, where the profile bar
including the flange is formed from a substantially
straight high carbon steel bar.

Patentansprüche

1. Lagerring (1), der aus einem kohlenstoffreichen
Stahlprofil hergestellt ist, aufweisend mindestens ei-
nen abbrennstumpfgeschweißten Stoß, wobei der
Lagerring mit einer Innenumfangsfläche (12, 14) und
einer Außenumfangsfläche (11, 13) versehen ist,
und wobei eine Umfangsfläche einen Laufring (8) für
Rollelemente aufweist, dadurch gekennzeichnet,
dass der Lagerring ferner einen rollenförmigen
Flansch (7) aufweist, der zum Anbringen des Lager-
rings an ein mechanisches Glied geeignet ist, wobei
der Flansch (7) in einer im Wesentlichen radialen
Richtung vom Lagerring vorsteht.

2. Lagerring nach Anspruch 1, dadurch gekennzeich-
net, dass der Flansch (7) vom Lagerring in einer
Richtung von der Mitte des Lagerrings nach außen
vorsteht.

3. Lagerring nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dass der Flansch (7) an einer Au-
ßenkante des Lagerrings angeordnet ist.

4. Lagerring nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dass der Flansch (7) von der Mitte
einer Außenumfangsfläche (11, 13) des Lagerrings
vorsteht.

5. Lagerring nach einem der vorhergehenden Ansprü-
che, dadurch gekennzeichnet, dass der Flansch
(7) und/oder der Lagerring mit einer zusätzlichen An-
bringungsstruktur (15) versehen ist, wobei die An-
bringungsstruktur als jegliches einer Nut, eines
Grats, eines zusätzlichen kleinen Flanschs oder ei-
ner umfänglichen Aussparung an der Kante des La-
gerrings konfiguriert ist.

6. Lagerring nach einem der vorhergehenden Ansprü-
che, dadurch gekennzeichnet, dass der Flansch
(7) mit mehreren Anbringungslöchern (16) versehen
ist.

7. Lagerring nach einem der vorhergehenden Ansprü-
che, dadurch gekennzeichnet, dass der Kohlen-
stoffgehalt des kohlenstoffreichen Stahls über
0,67% liegt.

8. Wälzlager, aufweisend mindestens einen Lagerring
nach einem der vorhergehenden Ansprüche.

9. Wälzlager nach Anspruch 8, wobei der Innendurch-
messer des Wälzlagers größer als 0,5 Meter ist.

10. Verfahren zur Herstellung eines homogenen kohlen-
stoffreichen Stahlflanschlagerrings, die folgenden
Schritte aufweisend:

- Ausbilden eines Profilstabs mit einem Flansch
aus einem kohlenstoffreichen Stahlstab durch
Walzprofilieren,
- Ausbilden des Profilstahls zu einem ringförmi-
gen Glied oder einem Ringsegment,
- Zusammenschweißen der Endbereiche des
ringförmigen Glieds oder des Ringsegments
durch Abbrennstumpfschweißen.

11. Verfahren nach Anspruch 10, wobei der Profilstab
mit dem Flansch aus einem im Wesentlichen gera-
den, kohlenstoffreichen Stahlstab ausgebildet wird.

Revendications

1. Bague de palier (1) produite à partir d’une barre pro-
filée en acier à haute teneur en carbone comprenant
au moins un joint soudé en bout par étincelage, dans
laquelle la bague de palier est pourvue d’une surface
périphérique intérieure (12, 14) et d’une surface pé-
riphérique extérieure (11, 13), et dans laquelle une
surface périphérique comprend un chemin de rou-
lement (8) pour des éléments roulants, caractérisée
en ce que la bague de palier comprend en outre une
bride formée par roulage (7) adaptée pour monter la
bague de palier sur un élément mécanique, dans
laquelle la bride (7) fait saillie à partir de la bague de
palier dans une direction sensiblement radiale.

2. Bague de palier selon la revendication 1, caractéri-
sée en ce que la bride (7) fait saillie vers l’extérieur
à partir de la bague de palier, dans une direction à
partir du centre de la bague de palier.

3. Bague de palier selon la revendication 1 ou 2, ca-
ractérisée en ce que la bride (7) est positionnée au
niveau d’un bord extérieur de la bague de palier.

4. Bague de palier selon la revendication 1 ou 2, ca-
ractérisée en ce que la bride (7) fait saillie à partir
du centre d’une surface périphérique extérieure (11,
13) de la bague de palier.

5. Bague de palier selon l’une quelconque des reven-
dications précédentes, caractérisée en ce que la
bride (7) et/ou la bague de palier est pourvue d’une
structure de montage supplémentaire (15), ladite
structure de montage étant configurée comme
l’un(e) quelconque parmi une rainure, une nervure,
une petite bride supplémentaire ou un évidement pé-

9 10 



EP 2 622 238 B1

7

5

10

15

20

25

30

35

40

45

50

55

riphérique au bord de la bague de palier.

6. Bague de palier selon l’une quelconque des reven-
dications précédentes, caractérisée en ce que la
bride (7) est pourvue d’une pluralité de trous de mon-
tage (16).

7. Bague de palier selon l’une quelconque des reven-
dications précédentes, caractérisée en ce que la
teneur en carbone de l’acier à haute teneur en car-
bone est supérieure à 0,67 %.

8. Palier à roulement comprenant au moins une bague
de palier selon l’une quelconque des revendications
précédentes.

9. Palier à roulement selon la revendication 8, dans
lequel le diamètre intérieur du palier à roulement est
supérieur à 0,5 mètres.

10. Procédé de production d’une bague de palier à bride
en acier à haute teneur en carbone homogène, com-
prenant les étapes suivantes:

- former une barre profilée comportant une bride
à partir d’une barre en acier à haute teneur en
carbone par roulage,
- former la barre profilée en un élément annulaire
ou en un segment de bague, et
- souder les régions d’extrémité de l’élément an-
nulaire ou des segments de bague les uns aux
autres via un soudage en bout par étincelage.

11. Method selon la revendication 10, dans lequel la bar-
re profilée comportant la bride est formée à partir
d’une barre en acier à haute teneur en carbone sen-
siblement droite.
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