wo 2015/010735 A1 [ I 00O OO0 O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2015/010735 A1l

(51

eay)

(22)

(25)
(26)
1

(72

74

31

29 January 2015 (29.01.2015) WIPO|PCT
International Patent Classification:
F16C 41/00 (2006.01) GO1P 3/44 (2006.01)
F16C 33/78 (2006.01)
International Application Number:
PCT/EP2013/065651

International Filing Date:
24 July 2013 (24.07.2013)

English
Publication Language: English

Applicant: AKTIEBOLAGET SKF [SE/SE]; S-41 550
Goteborg (SE).

Inventors: CHEVE, Olivier; 11 Chemin de la Bondon-
niére, F-37390 Chanceaux S/Choisille (FR). HUBERT,
Mathieu; 25, rue Berthelot - Appart 39, F-37000 Tours
(FR). GATESOUPE, Alexis; 10, rue des Aubépines, F-
37380 Monnaie (FR).

Agents: MYON, Gérard et al.; LAVOIX, 62, rue de Bon-
nel, F-69003 Lyon (FR).

Filing Language:

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

(84)

AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: SENSOR-BEARING UNIT, MECHANICAL SYSTEM COMPRISING AT LEAST ONE SUCH UNIT AND MOUNT -
ING METHOD

(57) Abstract: The invention relates to a sensor-
bearing unit (10), comprising a bearing (20) and
an impulse ring (30), the bearing (20) including
at least one fixed ring (22) and at least one rotat-
ing ring (24) movable in rotation around a rota-
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SENSOR-BEARING UNIT, MECHANICAL SYSTEM COMPRISING AT LEAST ONE SUCH UNIT AND MOUNTING METHODI

TECHNICAL FIELD OF THE INVENTION
The invention concerns a sensor-bearing unit. The invention also concerns a
mechanical system, for example a motorcycle axle, comprising at least one such sensor-

bearing unit. The invention also concerns a mounting method of such sensor-bearing unit.

BACKGROUND OF THE INVENTION

Today, sensor-bearing units are commonly used in automotive, aeronautics and
other technical fields. These units provide high quality signals and transmissions, while
allowing integration in simpler and more compact mechanical systems.

Such a sensor-bearing unit generally comprises a bearing, an impulse ring and
detection means facing the impulse ring. The impulse ring may comprise a target holder
and a target including alternating north and south poles, whose number depends on
bearing size and particular application. The impulse ring may be fixed to a rotating ring of
the bearing, while detection means may be fixed to a non-rotating ring of the bearing or to
another part supporting this non-rotating ring.

WO-A-2012 023 000 and WO-A-2012 023 001 describe examples of sensor-bearing
units. However, compactness may be further improved.

When an impulse ring is mounted on a non-instrumented bearing to form a sensor-
bearing unit, this impulse ring is generally mounted on a seal groove and said seal is
removed. Alternatively, the seal is magnetized but the efficiency of each sealing and
impulse function is reduced. According to another alternative, the impulse ring is mounted
on the seal groove and the bearing is unsealed. According to another alternative, bearing
is modified to receive both impulse ring and seal.

SUMMARY OF THE INVENTION

The aim of the invention is to provide an improved sensor-bearing unit. To this end,
the invention concerns a sensor-bearing unit, comprising a bearing and an impulse ring,
the bearing including at least one fixed ring and at least one rotating ring movable in
rotation around a rotation axis, the impulse ring including a target assembly fixed to the
rotating ring for tracking its rotation around the rotation axis, wherein the impulse ring also
includes a seal assembly fixed to the target assembly and having at least one sealing lip
in contact with a sealing surface of the fixed ring.
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Thanks to the invention, both sealing and impulse function are realized with no
modification or only slight modifications of the bearing. Seal assembly has better sealing
properties than a magnetized seal. Impulse ring is easy to manufacture and mount on the
bearing. Sensor-bearing unit is compact and adapted to be implemented in narrow
environments.

According to further aspects of the invention which are advantageous but not
compulsory, such a sensor-bearing unit may incorporate one or several of the following
features:

- The seal assembly is located in a chamber delimited radially to the rotation axis
between the rotating ring and the sealing surface of the fixed ring.

- The target assembly is at least partly located in the chamber.

- The impulse ring extends radially to the rotation axis at most up to the rotating ring.

- The sealing surface is an axial surface centered on the rotation axis and wherein
the or each sealing lip is substantially radial to axis.

- The target assembly includes a target for tracking the rotation of the rotating ring
around the rotation axis and a target holder which is fixed directly on the rotating ring.

- The seal assembly includes a seal comprising the at least one sealing lip and fixed
to the target assembly directly and/or by using an intermediate seal holder.

- The sensor-bearing unit also comprises at least one sensor fixed relative to the
fixed ring and associated with the impulse ring for tracking the rotation of the rotating ring
around the rotation axis.

- The sensor reads the impulse ring parallely to the rotation axis.

- The target assembly is fixed to: an inner support surface of the rotating ring
previously supporting another seal assembly without target assembly; or an inner support
surface of the rotating ring previously supporting the seal assembly without target
assembily, this inner support surface being machined to receive the impulse ring; and/or
an outer support surface of the rotating ring machined to receive the impulse ring.

The invention also concerns a mechanical system, for example a motorcycle axle,
comprising at least one sensor-bearing unit as mentioned here-above.

The invention also concerns a method for mounting a sensor-bearing unit as
mentioned here-above, wherein the method comprises at least the following steps:
a) preparing the bearing to receive the impulse ring;
b) fastening the seal assembly to the target assembly to form the impulse ring;
c) fastening the impulse ring to the bearing to form the sensor-bearing unit.
Step a) and b) may be realized in any suitable order. Step c) is realized after steps
a) and b).
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According to further aspects of the method which are advantageous but not
compulsory:

- In step a), an existing seal assembly without target assembly is removed from the
bearing.

- In step c), the target assembly is fixed to a support surface which is formed on
the rotating ring and which previously supported the seal assembly removed in step a).

- In step b), the existing seal assembly without target assembly is fixed to the
target assembly.

BRIEF DESCRIPTION OF THE DRAWINGS
The invention will now be explained in correspondence with the annexed figures,
and as an illustrative example, without restricting the object of the invention. In the
annexed figures:

- figure 1 is a perspective view partially showing a mechanical system according to
the invention, of the motorcycle axle type;

- figure 2 is a side view of the axle along arrow Il of figure 1;

- figure 3 is a sectional view along line IlI-11l of figure 2, showing a sensor-bearing unit
according to the invention equipping the axle;

- figure 4 is a sectional view similar to figure 3, at a larger scale, showing only the
sensor-bearing-unit, comprising a bearing, a target assembly and a seal assembly;

- figure 5 is a sectional view similar to figure 4, at a larger scale, partially showing the
target assembly;

- figure 6 is a sectional view similar to figure 4, at a larger scale, partially showing the
seal assembly;

- figure 7 is an exploded perspective view of the sensor-bearing unit shown on figures
3 and 4;

- figure 8 is a sectional view at a larger scale of detail VIII from figure 4;

- figure 9 is a sectional view similar to figure 8, partially showing a sensor-bearing unit
according to a second embodiment of the invention; and

- figure 10 is a sectional view similar to figures 8 and 9, partially showing a sensor-
bearing unit according to a third embodiment of the invention.

DETAILED DESCRIPTION OF SOME EMBODIMENTS
Figures 1 to 3 show a motorcycle axle 1 according to the invention.
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Axle 1 equips a vehicle V according to the invention, of the motorcycle type, partially
shown on figures 1 to 3. Axle 1 is equipped with a sensor-bearing unit 10 according to the
invention, shown on figures 3 to 8.

Axle 1 comprises a fork 2 having a vertical part 3 and a horizontal part 4 delimiting a
inner housing 5. Axle 1 also comprises a shaft 6, shown on figure 3 but not on figures 1
and 2, extending along a central axis X1 of axle 1. Shaft 6 is fitted in housing 5 of fork 2
and in an inner housing 15 of unit 10. Shaft 6 is fixed to part 4 of fork 2 and to a fixed part
of unit 10 by fixation means, not shown for simplification purpose. Axle 1 also comprises a
hub 7, shown on figures 2 and 3 but not on figure 1, mounted on a movable part of unit
10. Hub 7 is adapted to receive a wheel not shown. Hub 7 comprises inner housings 8
and 9 for receiving unit 10. Shaft 6 is not movable in rotation around axis X1, while hub 7
is movable in rotation around axis X1.

Instead of axle 1, unit 10 may equip any suitable mechanical system, preferably
belonging to a vehicle V such as a motorcycle, an automotive or a truck.

Sensor-bearing unit 10 comprises a bearing 20, an impulse ring 30 and a sensor 60.
Impulse ring 30 comprises a target assembly 40 and a seal assembly 50. Sensor 60
comprises a detection cell 62, a cable 64, a body 70 and a spacer 80.

Bearing 20 comprises two rows of rollers 21, two inner rings 22 and 22’ and an outer
ring 24. Inner rings 22 and 22’ are mounted on shaft 6 and fixed relative to fork 2, shaft 6
and around axis X1. Outer ring 24 of bearing 20 is fitted inside housing 8 of the hub 7 and
movable in rotation around axis X1. Impulse ring 30 is fixed to outer ring 24, while sensor
60 is fixed to inner ring 22 located on the same side of bearing 20 receiving impulse ring
30. This inner ring 22 has an external cylindrical surface 23 for receiving seal assembly 50
in dynamic sealing contact. Inner rings 22 and 22’ each have an internal cylindrical
surface delimiting housing 15 for receiving shaft 6. Outer ring 24 has an internal cylindrical
surface 25 for fixation of the impulse ring 30 and an external cylindrical surface 26 for
fitting inside housing 8. Surfaces 23 and 25 are axial surfaces centered on rotation axis
X1, facing each other and delimiting a chamber 28 radially to axis X1 inside bearing 20.
Chamber 28 receives at least partly impulse ring 30 fixed to surface 25. Opposite
chamber 28 and impulse ring 30, bearing 20 comprises a seal assembly 29 including a
seal 29a having two sealing lips and a seal holder 29b. Seal assembly 29 is fixed to outer
ring 24 and the sealing lips are positioned in dynamic sealing contact with inner ring 22’.

Thanks to the design of impulse ring 30, unit 10 has an important compactness.
When impulse ring 30 is mounted on bearing 20, the seal assembly 50 and at least partly
the target assembly 40 are received in chamber 28. Impulse ring 30 extends radially to
rotation axis X1 not beyond rotating ring 24. Impulse ring 30 comprises only two
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assemblies 40 and 50 and only four parts 42, 44, 52 and 54, allowing easy manufacturing
and assembly.

Target assembly 40 comprises a magnetic target 42 and a target holder 44. Target
42 extends substantially radially to axis X1. Target 42 comprises a face 45 oriented
toward sensor 60 and a face 46 fixed to holder 44. Holder 44 comprises a tubular axial
portion 47 and an annular radial portion 48. Portion 47 has an outer cylindrical surface
471 for fixation to surface 25 of outer ring 24 and an inner cylindrical surface 472 for
fixation of seal assembly 50. Portion 48 has a face 481 receiving face 46 of target 42 and
a face 482 oriented toward seal assembly 50. Holder 44 is preferably made of metal or
plastic. Target 42 and holder 44 may be connected by bonding, vulcanization or by any
suitable means.

Seal assembly 50 comprises a radial seal 52 and a seal holder 54. Seal 52
comprises a base 55 fixed to seal holder 54 and a sealing lip 56 adapted to be positioned
in dynamic sealing contact with surface 23 of inner ring 22. Holder 54 comprises a tubular
axial portion 57 and an annular radial portion 58. Portion 57 has an outer cylindrical
surface 571 for fixation to surface 472 of holder 44. Portion 58 has a face 581 oriented
toward target assembly 40 and a face 582 oriented toward rollers 21. Base 55 comprises
a portion 551 intended to be positioned between face 581 of seal holder 54 and face 482
of target holder 44. Base 55 also comprises a portion 552 extending from portion 551
around portion 58 up to face 582. Sealing lip 56 extends from portion 552 toward axis X1
and is substantially radial. In other words, seal 52 is a radial seal. Seal 52 is
advantageously made of elastically deformable material, for example elastomer or
thermoplastic. Holder 54 is preferably made of metal or plastic. Seal 52 and holder 54
may be connected by molding of seal 52 on holder 54, by bonding, vulcanization or by any
suitable means.

Alternatively, seal assembly 50 may comprise only seal 52 but not seal holder 54.
Seal 52 is fixed to target holder 44. Impulse ring 30 comprises only three parts.

According to a possible embodiment, impulse ring 30 may be integrated to bearing
20 previously comprising a seal assembly which is similar to seal assembly 29 and which
is fitted in chamber 28 without target assembly. This seal assembly is removed from
surface 25, which receives impulse ring 30 and more precisely surface 471 of holder 44.

Sensor 60 is partly located inside housing 8 of hub 7, without contact of body 70 or
spacer 80 with hub 7. Body 70 is fixed to part 4 of fork 2, while spacer 80 is fitted inside
body 70 and fixed to inner ring 22 of bearing 20. Cell 62 is located inside body 70 and is
schematically represented on figure 3. Cable 64 extends from cell 62 to outside body 70.
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Cell 62 detects magnetic field variations induced by magnetic target 42. Cell 62 is
positioned as close as possible with respect to magnetic target 42. The accuracy of
rotation speed, rotation angle and other data measured by the sensor-bearing unit 10 are
highly related to the accuracy of the mounting of the detection cell 62 and the magnetic
target 42.

Other embodiments of the invention are shown on figures 9 and 10. In these
embodiments, elements identical to the first embodiment have the same references. Only
the differences with respect to the first embodiment are described hereafter. Elements
working in the same way but having a structure different from first embodiment have
references increased by 100 on figure 9 and by 200 on figure 10.

Figure 9 shows an outer ring 124, a target assembly 140 and a seal assembly 150.
Outer ring 124 comprises an inner cylindrical surface 125 having a diameter superior to
surface 25 radially to axis X1. Target assembly 140 comprises a magnetic target 142 and
a target holder 144 substantially similar to target 42 and holder 44. Seal assembly 150 is
preferably identical to seal assembly 29. Seal assembly 150 includes a seal 152 and a
seal holder 154. Seal 152 has a base 155 and two sealing lips 156a and 156a.

According to a possible embodiment, impulse ring 30 of figure 9 may be integrated
to bearing 20 previously comprising a seal assembly 150 which is similar to seal assembly
29 and which is fitted in chamber 28 without target assembly. This seal assembly 150 is
removed from surface 25 and mounted on target assembly 140. Surface 125 is machined
from surface 25 then receives impulse ring 30, more precisely outer surface of holder 144.

Figure 10 shows an outer ring 224, a target assembly 240 and the seal assembly
150 described here-above. Outer ring 224 comprises inner cylindrical surface 25 and an
outer cylindrical surface 226 having a diameter inferior to surface 26 radially to axis X1.
Target assembly 240 comprises magnetic target 142 and a target holder 244 having a
tubular axial portion 247 and an annular radial portion 248. Portion 247 is similar to portion
47 and intended to be fixed on surface 226. Portion 248 is longer than portion 48 radially
to axis X1. Surface 226 and holder 244 are designed such that impulse ring 30 extends
radially to rotation axis X1 not beyond rotating ring 224.

According to a possible embodiment, impulse ring 30 of figure 10 may be integrated
to bearing 20 previously comprising a seal assembly 150 which is similar to seal assembly
29 and which is fitted in chamber 28 without target assembly. This seal assembly 150 is
removed from surface 25 and mounted on target assembly 240. Then the impulse ring 30
is mounted on bearing 20, with surface 226 receiving holder 244 and surface 25 receiving

seal assembly 150.
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Other non-shown embodiments of vehicle V, mechanical system 1 and/or sensor-
bearing unit 10 can be implemented without leaving the scope of the invention. For
example, constitutive parts of the impulse ring 30 may be different from figures 1 to 10.

Whatever the embodiment, impulse ring 30 includes a target assembly fixed to the
rotating ring and a seal assembly fixed to the target assembly and having at least one
sealing lip in contact with a sealing surface 23 of the fixed ring of bearing 20.
Advantageously, when impulse ring 30 is integrated to an existing bearing 20 without
target assembly, sealing surface 23 of the fixed ring 22 is not modified, for example by
machining.

In addition, technical features of the different embodiments can be, in whole or part,
combined with each other. Thus, mechanical system 1 and/or sensor-bearing unit 10 can
be adapted in terms of cost or to any specific requirements of the application.
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CLAIMS

. A sensor-bearing unit (10), comprising a bearing (20) and an impulse ring (30), the

bearing (20) including at least one fixed ring (22) and at least one rotating ring (24;
124; 224) movable in rotation around a rotation axis (X1), the impulse ring (30)
including a target assembly (40; 140; 240) fixed to the rotating ring (24; 124; 224)
for tracking its rotation around the rotation axis (X1), wherein the impulse ring (30)
also includes a seal assembly (50; 150) fixed to the target assembly (40; 140; 240)
and having at least one sealing lip (56; 156a, 156b) in contact with a sealing
surface (23) of the fixed ring (22).

. Sensor-bearing unit (10) according to claim 1, wherein the seal assembly (50; 150)

is located in a chamber (28; 128) delimited radially to the rotation axis (X1)
between the rotating ring (24; 124; 224) and the sealing surface (23) of the fixed
ring (22).

. Sensor-bearing unit (10) according to claim 2, wherein the target assembly (40;

140) is at least partly located in the chamber (28; 128).

. Sensor-bearing unit (10) according to any one of the previous claims, wherein the

impulse ring (30) extends radially to the rotation axis (X1) at most up to the rotating
ring (24; 124; 224).

. Sensor-bearing unit (10) according to any one of the previous claims, wherein the

sealing surface (23) is an axial surface centered on the rotation axis (X1) and
wherein the or each sealing lip (56; 156a, 156b) is substantially radial to axis (X1).

. Sensor-bearing unit (10) according to any one of the previous claims, wherein the

target assembly (40) includes a target (42) for tracking the rotation of the rotating
ring (24; 124; 224) around the rotation axis (X1) and a target holder (44) which is
fixed directly on the rotating ring (24).

. Sensor-bearing unit (10) according to any one of the previous claims, wherein the

seal assembly (50; 150) includes a seal (52; 152) comprising the at least one
sealing lip (56; 156a, 156b) and fixed to the target assembly (40; 140; 240) directly
and/or by using an intermediate seal holder (54; 154).
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Sensor-bearing unit (10) according to any one of the previous claims, also
comprising at least one sensor (60) fixed relative to the fixed ring (22) and
associated with the impulse ring (30) for tracking the rotation of the rotating ring
(24; 124; 224) around the rotation axis (X1).

Sensor-bearing unit (10) according to the previous claim 8, wherein the sensor
(60) reads the impulse ring (30) parallely to the rotation axis (X1).

Sensor-bearing unit (10) according to any one of the previous claims, wherein the
target assembly (40) is fixed to:
- an inner support surface (25) of the rotating ring (24) previously supporting
another seal assembly without target assembly; or
- an inner support surface (125) of the rotating ring (124) previously supporting
the seal assembly (150) without target assembly, this inner support surface
(125) being machined to receive the impulse ring (30); and/or
- an outer support surface (226) of the rotating ring (124) machined to receive
the impulse ring (30).

A mechanical system (1), for example a motorcycle axle, comprising at least one
sensor-bearing unit (10) according to any one of the previous claims 1 to 10.

A method for mounting a sensor-bearing unit (10) according to any one of claims 1
to 10, wherein the method comprises at least the following steps:
a) preparing the bearing (20) to receive the impulse ring (30);
b) fastening the seal assembly (50; 150) to the target assembly (40; 140; 240)
to form the impulse ring (30);
c) fastening the impulse ring (30) to the bearing (20) to form the sensor-
bearing unit (10).

Method according to claim 12, wherein in step a), an existing seal assembly
without target assembly is removed from the bearing (20).

Method according to claim 13, wherein in step ¢), the target assembly (40) is fixed
to a support surface (25) which is formed on the rotating ring (24) and which
previously supported the seal assembly removed in step a).
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15. Method according to claim 13, wherein in step b), the existing seal assembly (150)
without target assembly is fixed to the target assembly (140; 240).
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