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DEVICE FOR FIXING A RING, IN PARTICULAR A RING FOR LARGE-DIAMETER BEARINGS,

DURING THE HARDENING OF THE RING, METHOD FOR FIXING A RING FOR HARDENING

THE RING

(57) A device (100) for fixing a ring (8), in particular
a ring (8) for large-diameter bearings, during the hard-
ening of the ring (8) is proposed, wherein the device (100)
comprises a bottom plate (1) having a main extension
plane (M), an expanding ring (4) movable in an axial di-
rection (A) orthogonal to the main extension plane (M),
and jaws (5) movable in a radial direction (R) orthogonal

igh

to the axial direction (A), the device (100) being config-
ured such that movement of the expanding ring (4) in an
axial direction (A) towards the bottom plate (1) leads to
movement of the jaws (5) in a radial direction (R) away
from a center (O) of the bottom plate (1) outwards. Fur-
thermore, a method for fixing a ring (8) for hardening the
ring (8) is proposed.
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Description
Prior art

[0001] The presentinvention is based on a method for
fixing a ring for hardening the ring, particularly hardening
a ring for large-diameter bearings.

[0002] Fixing large-sized rings, particular steel rings
for large-sized rolling bearings, for hardening the rings
is necessary to avoid deformation. Usually, the rings are
clamped into preparations fixing the ring’s geometry in
axial and radial direction. For example, document JP
2005 076 111 (A) describes a method for hardening
large-diameter rings during which the ring is supported
by spring supported pistons. Common to the devices for
fixing large-diameter rings known from the prior art is that
the devices exhibit complex mechanics, are thus expen-
sive and need care and servicing.

Disclosure of the invention

[0003] Itisapurposeofthe presentinventionto provide
a device for fixing a ring, in particular a ring for large-
diameter bearings, during the hardening of the ring which
does not suffer from the disadvantages of the prior art
described above, but is robust and needs only little serv-
icing.

[0004] This is solved by a device for fixing a ring, in
particular a ring for large-diameter bearings, during the
hardening of the ring, wherein the device comprises a
bottom plate having a main extension plane, an expand-
ing ring movable in an axial direction orthogonal to the
main extension plane, and jaws movable in a radial di-
rection orthogonal to the axial direction, the device being
configured such that movement of the expanding ring in
an axial direction towards the bottom plate leads to move-
ment of the jaws in a radial direction away from a center
of the bottom plate outwards.

[0005] The device according to the invention provides
an efficient way to fix a ring by clamping the ring by ex-
erting radial pressure on the inside of the ring by the jaws.
For this, force is transmitted by moving the spreading
ring in axial direction towards the bottom plate onto the
jaws. The device is preferably a device for fixing a large-
diameter ring. A large-diameter ring in the sense of the
presentinvention has an outer diameter of at least 2 me-
ters, preferably 3 meters or more. ltis also thinkable, that
the device is used for fixing ring with a diameter of less
than 2 meters.

[0006] Outside and outwards in the sense of the
presentinvention is directed in radial direction away from
the centre of the bottom plate. Inside and inwards in the
sense of the present invention is directed in radial direc-
tion towards the centre of the bottom plate.

[0007] Favourable embodiments and further adapta-
tions of the invention are deducible from the dependent
claims as well as from the description with reference to
the drawings.
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[0008] In accordance with a preferred embodiment of
the present invention, it is provided that the jaws are ar-
ranged in the radial direction on an outside of the ex-
panding ring, wherein an outside part of the expanding
ring, which is oriented outwards in radial direction, has
an upper conical region with an outwardly directed profile
and a lower conical region with an inwardly directed pro-
file, wherein an inside part of the jaws, which is towards
the outside part of the expanding ring, has a further upper
conical region with an outwardly directed profile and a
further lower conical region with an inwardly directed pro-
file. This enables a good transmission of force from the
expansion ring to the jaws. Preferably, the upper conical
region of the expansion ring and the upper conical region
of the jaws are shaped complementary. Preferably, the
lower conical region of the expansion ring and the lower
conical region of the jaws are shaped complementary.
[0009] In accordance with another preferred embodi-
ment of the present invention, it is provided that the ex-
panding ring comprises spacers for limiting the move-
ment of the expanding ring in the axial direction towards
the bottom plate, wherein the spacers are preferably ad-
justable, wherein the spacers particularly preferably
comprise screws. This enables adjusting the device to
the size of the ring and limiting the pressure thatis exerted
by the jaws on the ring. Hence, deformations of the ring
due to fixing can be avoided.

[0010] In accordance with another preferred embodi-
ment of the present invention, it is provided that the de-
vice comprises pressing means for exerting mechanical
pressure on the expanding ring in an axial direction to-
wards the bottom plate. With this, it is possible to apply
a mechanical force to the expanding ring to move the
jaws towards the ring.

[0011] Preferably, the expanding ring is arranged be-
tween the bottom plate and a press plate of the pressing
means, wherein the press plate is arranged abutting the
expanding ring. This makes it possible to apply a me-
chanical force uniformly all over the circumference of the
expanding ring.

[0012] In accordance with another preferred embodi-
ment of the presentinvention, itis provided that the press-
ing means comprises a rod projecting centrally from the
bottom plate and in the axial direction beyond the press
plate, wherein the rod comprises an opening in the radial
direction, wherein the opening is arranged in the axial
direction on the side of the press plate remote from the
bottom plate. This enables coupling the pressing plate
mechanically to the bottom plate to clamp the expanding
ring between the press plate and the bottom plate. The
opening provides the possibility to arrange further press-
ing means to exert force on the press plate. Preferably,
the rod comprises a handle. This makes it possible to
easily transport the device. Preferably, the rod is ar-
ranged in a central opening of the bottom plate. Prefer-
ably, the rod is fixed from-locking at the bottom plate.
[0013] In accordance with another preferred embodi-
ment of the presentinvention, itis provided that the press-
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ing means comprises a wedge-shaped insert arranged
in the opening, wherein the pressing means preferably
comprises aforce conducting ring between the insert and
the pressing plate for transmitting mechanical pressure
from the insert to the press plate. Wedge-shape in the
sense of the present invention means wedge-shaped in
a plane orthogonal to the main extension plane. This en-
ables exerting a force on the press plate by inserting the
insert into the opening. The force conducting ring avoids
an unbalanced strain on the press plate.

[0014] In accordance with another preferred embodi-
ment of the presentinvention, itis provided thatthe press-
ing means comprises a further rods projecting from the
bottom plate and in the axial direction beyond the press
plate, wherein the further rods comprise further openings
in the radial direction, wherein the further openings are
arranged in the axial direction on the side of the press
plate remote from the bottom plate, wherein the pressing
means preferably comprises wedge-shaped further in-
serts arranged in the further openings, wherein the press-
ing means more preferably comprises further force con-
ductingrings between the further inserts and the pressing
plate for transmitting mechanical pressure from the fur-
ther inserts to the pressing plate. Preferably, the further
rods are arranged equidistantly to each other. This ena-
bles homogenising the applied force on the press plate.
[0015] In accordance with another preferred embodi-
ment of the present invention, it is provided that the de-
vice comprises a centring plate, the centring plate being
arranged in aradial direction abutting the expanding ring,
the rod preferably being arranged in a central opening of
the centring plate. This helps arranging the parts of the
device and the ring concentrically.

[0016] In accordance with another preferred embodi-
ment of the present invention, itis provided that the jaws
comprise coolant channels on their outside part, wherein
the coolant channels are preferably arranged to extend
in the axial direction. The coolant channels can be
streamed through by a coolant medium, e.g., coolant oil.
With this, the device can actively support the hardening
process.

[0017] In accordance with another preferred embodi-
ment of the present invention, it is provided that wherein
the bottom plate comprises bottom plate openings,
wherein preferably the press plate comprises press plate
openings, wherein preferably the centring plate compris-
es centring plate openings, wherein the bottom plate
openings and/or the press plate openings and/or the cen-
tring plate openings are preferably arranged coaxially to
one another. The bottom plate openings and/or the press
plate openings and/or the centring plate openings allow
a coolant medium to flow through the device. The can be
helpful during the hardening procedure, when the ring
has to be cooled down.

[0018] In accordance with another preferred embodi-
ment of the present invention, it is provided that the bot-
tom plate comprises further coolant channels, wherein
the further coolant channels are preferably arranged cir-
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cularly around the centre of the bottom plate, wherein
the jaws are preferably arranged relative to the radial
direction between the further coolant channels and the
expanding ring. Preferably, the further coolant channels
are arranged such, thata cooling medium flowing through
the coolant channels directly contacts the ring. This en-
ables an efficient cooling of the ring during the hardening
process.

[0019] In accordance with another preferred embodi-
ment of the present invention, it is provided that the bot-
tom plate comprises guides arranged in the radial direc-
tion for guiding the jaws, the jaws preferably comprising
guide blocks, the guide blocks engaging in the guides.
This enables a very precise guided movement of the jaws
towards the ring.

[0020] In accordance with another preferred embodi-
ment of the present invention, it is provided that the ex-
panding ring comprises a centering aid for centering the
ring when disposed on the device. With this, the device
can be used more easily. Damages can be avoided and
allows less care during disposing the ring on the device.
[0021] A further subject of the present invention for the
solving of the problem initially presented is a method for
fixing a ring for hardening the ring with a device according
to the present invention, wherein the ring is disposed on
the device, the inside of the ring facing the outside part
of the jaws, wherein the expanding ring is moved in axial
direction towards the bottom plate resulting in a move-
ment of the jaws towards the ring, wherein the ring is
fixed by the jaws abutting the inside of the ring.

[0022] The method according to the invention provides
an efficient way to fix the ring by clamping the ring by
exerting radial pressure on the inside of the ring by the
jaws. For this, force is transmitted by moving the spread-
ing ring in axial direction towards the bottom plate onto
the jaws. Preferably, the ring has an outer diameter of at
least 2 meters. The device is also possible to use for ring
that has an outer diameter less than 2 m.

[0023] In accordance with another preferred embodi-
ment of the present invention, it is provided that the ex-
panding ring is moved by inserting the insert into the
opening and preferably by inserting the further inserts
into the further openings.

[0024] Allspecifications, features and advantages pre-
sented above apply both to the device according to the
invention and the method according to the invention.
[0025] Further details, features and advantages of the
invention can be found in the drawings, as well as in the
following description of preferred embodiments based on
the drawings. The drawings illustrate only exemplary em-
bodiments of the invention, which do not restrict the es-
sential spirit of the invention.

Short description of the drawings
[0026]

Figure 1 shows aschematicillustration of a device ac-
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cording to an exemplary embodiment of the
presentinvention and a method according to
an exemplary embodiment of the present in-
vention.

shows a schematic illustration of a device ac-
cording to an exemplary embodiment of the
presentinvention and a method according to
an exemplary embodiment of the present in-
vention.

Figure 2

shows a schematic illustration of a device ac-
cording to an exemplary embodiment of the
presentinvention and a method according to
an exemplary embodiment of the present in-
vention.

Figure 3

shows a schematic illustration of a detail of
a device according to an exemplary embod-
iment of the present invention.

Figure 4

shows a schematic illustration of a detail of
a device according to an exemplary embod-
iment of the present invention.

Figure 5

shows a schematic illustration of a device ac-
cording to an exemplary embodiment of the
presentinvention and a method according to
an exemplary embodiment of the present in-
vention.

Figure 6

shows a schematicillustration of a device ac-
cording to an exemplary embodiment of the
presentinvention and a method according to
an exemplary embodiment of the present in-
vention.

Figure 7

shows a schematicillustration of a device ac-
cording to an exemplary embodiment of the
presentinvention and a method according to
an exemplary embodiment of the present in-
vention.

Figure 8

Embodiments of the invention

[0027] In the figures, identical parts are always provid-
ed with the same reference marks and are therefore usu-
ally referred to only once.

[0028] Figure 1 shows a schematic illustration of a de-
vice 100 according to an exemplary embodiment of the
present invention and a method according to an exem-
plary embodiment of the present invention. The device
100 comprises a bottom plate 1 and a rod 2 attached to
the bottom plate 1 at the centre O of the bottom plate 1.
A main extension plane M of the bottom plate 1 is ar-
ranged parallel to a radial direction R and orthogonal to
an axial direction A. The device 100 comprises an ex-
panding ring 4, which is movable along the axial direction
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A and jaws 5 arranged along the outer circumference of
the expanding ring 4. The jaws are movabile in radial di-
rection R. Aring 8 is arranged radially outside of the jaws
5 such, that the ring 8 can be radially clamped and fixed
by a movement of the jaws 5 towards the ring 8 and the
jaws 5 abutting the ring 8 and exerting pressure on the
ring 8.

[0029] The device 100 comprises a centring plate 6,
which engages in a recess of the expanding ring 4 and
aligns the expanding ring 4 coaxially to the rod 2. The
rod 2 comprises a handle 22, which helps transporting
the device 100. A wedge-shaped insert 3 is arranged in
an opening 7 of the rod. Inserting the insert 3 in the open-
ing from the left to the right with the upper edge of the
insert 3 abutting the upper wall of the opening leads to a
movement of the lower edge of the insert in direction of
the bottom plate 1. It will be described how a force can
be applied with the insert 3 in the ring 8 later referring to
Fig. 8.

[0030] For easier disposing the ring 8 on the device, a
centring aid 44 is arranged on the expanding ring 4. This
will be shown in detail referring to Fig. 5.

[0031] Figure 2 shows a schematic illustration of the
device 100 according to an exemplary embodiment of
the present invention and a method according to an ex-
emplary embodiment of the present invention. Here, a
view parallel to the axial direction is shown. In the illus-
tration, one can see the centring plate 6 comprising cen-
tring plate openings 61. Around the rod 2 with the insert
3 in the opening 7, three further rods 21 are arranged.
Like the rod 2, the further rods 21 comprise further open-
ings 71 in which wedge-shaped further inserts 31 are
arranged. This helps homogenizing the force that is ex-
erted on the ring 8. Under the insert 3 and the further
inserts 31, a force conducting ring 92 and further force
conducting rings 93 are arranged to avoid high local
stress on parts of the device abutting the insert 3 and the
further inserts 31.

[0032] The jaws 5 comprise coolant channels 51,
through which a coolant medium can flow to cool the ring
8 during the hardening process. Hinge screws 45 on the
expanding ring 4 enable to easily lift and transport the
expanding ring 4.

[0033] Figure 3 shows another schematic illustration
of the device 100 and the method shown in Figure 2.
[0034] Figure 4 shows a schematic illustration of a de-
tail of the device 100 shown in Figure 3. Here, the coolant
channels 51 and further coolant channels 12 can be seen.
The further coolant channels 12 are arranged circularly
around the centre of the bottom plate 1 such, that a cool-
ing medium that flows through the further coolant chan-
nels 12 can directly cool down the ring 8 during the hard-
ening process. For guidance of the jaws 5, the jaws 5
comprise a guide block 54 which engages in a guide 13
of the bottom plate 1. The outside part of the expanding
ring 4 comprises a lower conical region 42. The lower
conical region 42 has an inwardly directed profile. The
jaws 5 also comprise a lower conical region 53 with an
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inwardly directed profile. The lower conical region 53 of
the jaws and the lower conical region 42 of the expanding
ring 4 are shaped complementary. Hence, a movement
ofthe expandingring 4 towards the bottom plate 1 causes
a movement of the jaws 5 towards the ring 8. The move-
ment of the expanding ring 8 towards the bottom plate 1
can be limited by a spacer 43. The spacer 43 comprises
a screw, which can be adjusted by screwing in or out.
[0035] Figure 5 shows a schematic illustration of an-
other detail of the device 100 shown in Figure 3. The
outside part of the expanding ring 4 comprises an upper
conical region 41. The upper conical region 41 of the
expanding ring 4 has an outwardly directed profile. The
jaws 5 also comprise an upper conical region 52 with an
outwardly directed profile. The upper conical region 52
of the jaws and the upper conical region 41 of the ex-
panding ring 4 are shaped complementary. Hence, a
movement of the expanding ring 4 downwards, i.e. to-
wards the bottom plate (not shown here), causes amove-
ment of the jaws 5 towards the ring 8. The expanding
ring 4 comprises a centring aid 44 to simplify the mounting
of the ring 8 on the device 100. The centring aid 44 com-
prises a bevelled edge that centres the ring 8 when it is
placed on the device 100. With this, less care must be
taken when preparing the hardening of the ring 8 and
damage to the device 100 and the ring 8 is avoided.
[0036] Figure 7 shows a schematic perspective illus-
tration of the device 100 shown in Figure 3 as cross-
sectional view with all the features already discussed
above. In addition to the previously discussed features,
it can be seen here that the centring plate openings 61
and the bottom plate openings 11 are arranged coaxially.
This enables a good flow through the device, for example
with a cooling medium.

[0037] Figure 8 shows a schematic perspective illus-
tration of the device 100 shown in Figure 3 as cross-
sectional view. In addition to the previously discussed
features, it can be seen here that the centring plate open-
ings 61 and the bottom plate openings 11 are arranged
coaxially. This enables a good flow through the device,
for example with a cooling medium. In contrast to Figure
7, a press plate 9 of the device 100 is shown here. The
press plate 9 covers the centring plate 6. The press plate
9 comprises press plate openings 91 which are arranged
coaxially with the bottom plate openings and the centring
plate openings (not visible here). If the wedge-shaped
insert 3 and the wedge-shaped further inserts 31 (here,
only one further insert is shown) are pushed into the
opening 7 of the rod 2 or into the further openings 71 of
the further rods, respectively, these exert a force on the
force conducting ring 92 or the further force conducting
rings 93 (here, only one further force conducting ring is
shown). The force is evenly transmitted by the force con-
ducting rings 92, 93 to the press plate 9 and leads to a
pressure on the expanding ring 4 in the direction of the
bottom plate 1. The rod 2 with its opening 7 and the insert,
the further rods 21 with the further openings 71 and the
further inserts 31 as well as the force conducting rings
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92, 93 and the press plate 9 from a pressing means of
the device 100. The pressure on the expanding ring 4
causes the jaws 5 to move towards the ring 8 and clamp
the ring 8 to fix it for the hardening procedure.

List of reference numbers

[0038]

1 bottom plate

2 rod

3 insert

4 expanding ring

5 jaw

6 centring plate

7 opening

8 ring

9 press plate

11 bottom plate opening

12 further coolant channel

13 guide

22 handle

21 further rod

31 further insert

41 upper conical region of the expansion ring
42 lower conical region of the expansion ring

43 spacer
44 centring aid
45 hinge screw

51 coolant channel

52 upper conical region of the jaw
53 lower conical region of the jaw
54 guide block

61 centring plate opening

71 further opening

91 press plate opening

92 force conducting ring
93 further force conducting ring
device

axial direction

main extension plane
centre

radial direction

o>

Claims

1. Device (100) for fixing a ring (8), in particular a ring
(8) forlarge-diameter bearings, during the hardening
of the ring (8), wherein the device (100) comprises
a bottom plate (1) having a main extension plane
(M), an expanding ring (4) movable in an axial direc-
tion (A) orthogonal to the main extension plane (M),
and jaws (5) movable in a radial direction (R) orthog-
onal to the axial direction (A), the device (100) being
configured such that movement of the expanding
ring (4) in an axial direction (A) towards the bottom
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plate (1) leads to movement of the jaws (5) in a radial
direction (R) away from a centre (O) of the bottom
plate (1) outwards.

Device (100) according to claim 1, wherein the jaws
(5) are arranged in the radial direction (R) on an out-
side of the expanding ring (4), wherein an outside
part of the expanding ring (4), which is oriented out-
wards in radial direction (R), has an upper conical
region (41) with an outwardly directed profile and a
lower conical region (42) with an inwardly directed
profile, wherein an inside part of the jaws (5), which
is towards the outside part of the expanding ring (4),
has a further upper conical region (52) with an out-
wardly directed profile and a further lower conical
region (53) with an inwardly directed profile.

Device (100) according to one of the preceding
claims, wherein the expanding ring (4) comprises
spacers (43) for limiting the movement of the ex-
panding ring (4) in the axial direction (A) towards the
bottom plate (1), wherein the spacers (43) are pref-
erably adjustable, wherein the spacers (43) particu-
larly preferably comprise screws.

Device (100) according to one of the preceding
claims, the device (100) comprising pressing means
for exerting mechanical pressure on the expanding
ring (4) in an axial direction (A) towards the bottom
plate (1).

Device (100) according to claim 4, wherein the ex-
panding ring (4) is arranged between the bottom
plate (1) and a press plate (9) of the pressing means,
wherein the press plate (9) is arranged abutting the
expanding ring (4).

Device (100) according to claim 5, wherein the press-
ing means comprises a rod (2) projecting centrally
from the bottom plate (1) and in the axial direction
(A) beyond the press plate (9), wherein the rod (2)
comprises an opening (7) in the radial direction (R),
wherein the opening (7) is arranged in the axial di-
rection (A) on the side of the press plate (9) remote
from the bottom plate (1).

Device (100) according to claim 6, wherein the press-
ing means comprises a wedge-shaped insert (3) ar-
ranged in the opening (7), wherein the pressing
means preferably comprises a force conducting (92)
ring between the insert (3) and the pressing plate (9)
for transmitting mechanical pressure from the insert
(3) to the press plate (9).

Device (100) according to one of the claims 6 to 7,
wherein the pressing means comprises a further
rods (21) projecting from the bottom plate (1) and in
the axial direction (A) beyond the press plate (9),

10

15

20

25

30

35

40

45

50

55

10.

1.

12.

13.

14.

15.

wherein the further rods (21) comprise further open-
ings (71) in the radial direction (R), wherein the fur-
ther openings (71) are arranged in the axial direction
(A) on the side of the press plate (9) remote from the
bottom plate (1), wherein the pressing means pref-
erably comprises wedge-shaped further inserts (31)
arranged in the further openings (71), wherein the
pressing means more preferably comprises further
force conducting rings (93) between the further in-
serts (31) and the pressing plate (9) for transmitting
mechanical pressure from the further inserts (31) to
the pressing plate (9).

Device according to one of the preceding claims, the
device comprising a centring plate (6), the centring
plate (6) being arranged in a radial direction (R) abut-
ting the expanding ring (4), the rod (2) preferably
being arranged in a central opening of the centring
plate (6).

Device according to one of the preceding claims,
wherein the jaws (5) comprise coolant channels (51)
on their outside part, wherein the coolant channels
(51) are preferably arranged to extend in the axial
direction (R).

Device according to one of the preceding claims,
wherein the bottom plate (1) comprises bottom plate
openings (11), wherein preferably the press plate (9)
comprises press plate openings (91), wherein pref-
erably the centring plate (6) comprises centring plate
openings (61), wherein the bottom plate openings
(11) and/or the press plate openings (91) and/or the
centring plate openings (61) are preferably arranged
coaxially to one another.

Device according to one of the preceding claims,
wherein the bottom plate (1) comprises further cool-
ant channels (12), wherein the further coolant chan-
nels (12) are preferably arranged circularly around
the centre (O) of the bottom plate (1), wherein the
jaws (5) are preferably arranged relative to the radial
direction (R) between the further coolant channels
(12) and the expanding ring (4).

Device according to one of the preceding claims, the
bottom plate (1) comprising guides (13) arranged in
the radial direction (R) for guiding the jaws (5), the
jaws (5) preferably comprising guide blocks (54), the
guide blocks (54) engaging in the guides (13).

Device (100) according to one of the preceding
claims, the expanding ring (4) comprising a centering
aid (44) for centering the ring (8) when disposed on
the device (100).

Method for fixing a ring (8) for hardening the ring (8)
with a device (100) according to one of the preceding
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claims, wherein the ring (8) is disposed on the device
(100), the inside of the ring (8) facing the outside part
of the jaws (5), wherein the expanding ring (4) is
moved in axial direction (A) towards the bottom plate
(1) resulting in a movement of the jaws (5) towards
the ring (8), wherein the ring (8) is fixed by the jaws
(5) abutting the inside of the ring (8).

Method according to claim 15, wherein the expand-
ing ring (4) is moved by inserting the insert into the
opening (7) and preferably by inserting the further
inserts (31) into the further openings (71).
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