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Description

Technical Field

[0001] The present invention relates to a magnetic encoder for use in detecting a rotating condition of a wheel or the
like and a bearing to which the same magnetic encoder is assembled.

Background Art

[0002] As a rolling bearing on which a wheel of a vehicle such as a motor vehicle is mounted, there is, for example,
a rolling bearing which includes an outer ring and an inner ring which is provided on the outer ring via rolling elements.
In addition, a sensor device for detecting a rotating speed of a wheel is used to control an anti-lock braking system (ABS)
of a motor vehicle, and there is known a configuration in which the sensor device is mounted on a sealing device for
sealing an annular space between the outer ring and the inner ring so as to be integrated into the sealing device to
thereby realize miniaturization of the sensor device.
[0003] As a sensor device provided on the sealing device, there is a sensor device as is shown in Fig. 5, for example,
which includes a metal core 103 which is fixed to an inner circumference of an outer ring 107, which is a fixed ring, a
sealing main body 106 which is attached to an inner circumferential side of the metal core 103, a magnetic encoder 101
made up of a metallic slinger 102 which is fixed to an outer circumference of an inner ring 108, which is a rotating ring,
and an annular magnetized member 104 which is bonded to an outer (a right-hand side in Fig. 5) and on which N poles
and S poles are magnetized alternately in a circumferential direction, and a sensor 105 which is disposed to face the
magnetic encoder 101. In this sensor device, a rotating speed of a wheel is detected by the sensor 105 a change in
magnetic flux generated by rotation of the magnetic encoder 101 together with the inner ring 108 (for example, refer to
Patent Documents 1, 2).
[0004] Another magnetic encoder according to the preamble portion of claim 1 and another rolling bearing according
to the preamble portion of claim 5 are known from patent document 3.
[0005]

Patent Document 1: JP-A-2006-90956
Patent Document 2: JP-A-2006-90995
Patent Document 3: WO 2006/121052 A1

Disclosure of the Invention

Problem that the Invention is to Solve

[0006] In the conventional magnetic encoder 101 described above, the slinger 102 and the magnetized member 104
are bonded together by a phenol resin based adhesive or an epoxy resin based adhesive. In this case, the magnetic
encoder 101 can bear stress that is produced by a difference in thermal expansion coefficient between the slinger 102
and the magnetized member 104 in a range from -40[deg.]C to 120[deg.]C which is regarded generally as a severe
temperature environment, and the magnetized member 104 can be prevented from being separated from the slinger
102, for example.
[0007] However, the magnetic encoder 101 cannot bear stress produced by the difference in thermal expansion
coefficient under an environment severer than the aforesaid temperature environment, and the magnetized member
104 is separated from the slinger 102, leading to a problem that the magnetic encoder 101 cannot be used.
[0008] The invention has been made in view of the problem, and an object thereof is to provide a magnetic encoder
which can prevent a magnetized member from being separated from a fixed member to which the magnetized member
is fixed under a severe temperature environment and a bearing to which the magnetic encoder is assembled.

Means for Solving the Problem

[0009] The inventors have studied conditions in which adhesives are used which are used in magnetic encoders in
order to attain the object. The inventor and others have paid attention to the fact that in rolling bearings, magnetic
encoders are made by integrating a magnetized member which is molded by mixing magnetic powder into a resin matrix
into a surface of a slinger of a sealing device via a silicone based adhesive film. Normally, the thickness of an adhesive
film is preferably made thinner in order to make the adhesive force of an adhesive higher. However, as a result of studies
made on the adaptability to shearing stress at the time of thermal expansion, as will be shown in an example which will
be described later, it has been implied that an optimum using condition of adhesives is to use a silicone resin based
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adhesive with the thickness of an adhesive film falling in a range from 50 mm or more to 100 mm or less.
[0010] In addition, a thermal shock test has been carried out to study the durability of silicone resin based adhesives
against thermal shocks (150°C to -40°C) in the optimum using condition. Although details of this test will be shown in
the example, which will be described later, it has been verified that the silicone resin based adhesives have sufficient
thermal shock resistance under the optimum using condition (the thickness of an adhesive film is 50 mm or more and
100 mm or less).
[0011] Based on the result above, with a view to attaining the object, according to the invention, there is provided a
magnetic encoder comprising a fixed member which is fixed to a rotating member and a magnetized member which is
attached to the fixed member, characterized in that the magnetized member is bonded to the fixed member with a
silicone resin based adhesive, and in that a thickness of an adhesive film of the silicone resin based adhesive is 50 mm
or more and 100 mm or less.
[0012] Further, according to the invention, there is provided a rolling bearing comprising an inner ring on which a wheel
of a vehicle is mounted, an outer ring provided so as to fit on the inner ring, a plurality of rolling elements provided
between the inner ring and the outer ring, and an annular sealing device provided at an axial end portion for sealing an
annular space between the inner ring and the outer ring, characterized in that
the sealing device comprises a metal core fitted in the outer ring so as to be secured thereto and an annular slinger
fitted on the inner ring so as to be secured thereto and comprises further
a magnetic encoder which is made by integrating a magnetized member which is molded by mixing powder of a magnetic
material into a resin matrix into a surface of the slinger via a silicone based adhesive film.
[0013] In the magnetic encoder of the invention, since the magnetized member is bonded to the fixed member by the
silicone resin base adhesive and the thickness of the adhesive film of the silicone resin based adhesive is 50 mm or
more and 100 mm or less, compared with the conventional case in which the silicone resin based adhesive is not used
in that condition, stress produced by a difference in thermal expansion coefficient between the fixed member and the
magnetized member under the severe environment can be borne, thereby making it possible to prevent the magnetized
member being separated from the fixed member.
[0014] In addition, an adhesive surface of the fixed member with the magnetized member may be worked to be
roughened. According to this configuration, the adhesive enters the roughened surface of the fixed member, so that the
magnetized member can be bonded more rigidly.
[0015] Additionally, the magnetized member is preferably molded by mixing magnetic powder into a resin. According
to this construction, elasticity and magnetic properties of magnetized members which match applications thereof can
be obtained by changing types and compositions of resins and magnetic powder.
[0016] In addition, the rotating member may constitute an inner ring of a bearing, and the fixed member may constitute
a slinger of a sealing device provided on the bearing which is fitted on the inner ring. According to the construction, in
the sensor device provided on the sealing device of the bearing, the magnetized member can be prevented from being
separated from the slinger.

Advantage of the Invention

[0017] According to the magnetic encoder of the invention, since the magnetized member is bonded to the fixed
member by the silicone resin based adhesive and the thickness of the adhesive film of the silicone resin based adhesive
is 50 mm or more and 100 mm or less, the magnetized member can be prevented from being separated from the fixed
member to which the magnetic member is fixed under the severe temperature environment.
[0018] In addition, according to the rolling bearing of the invention, the magnetized member can be prevented from
being separated from the fixed member to which the magnetized member is fixed under the severe temperature envi-
ronment by incorporating the magnetized member which is molded by missing the power of a magnetic material into the
resin matrix into the surface of the slinger via the silicone based adhesive film.

Brief Description of the Drawings

[0019]

[Fig. 1] A sectional view showing a rolling bearing to which a magnetic encoder according to an embodiment of the
invention is assembled.
[Fig. 2] A sectional view showing the magnetic encoder in Fig. 1.
[Fig. 3] A sectional view showing a thickness of an adhesive film of a silicone resin base adhesive when a thermal
deformation occurs.
[Fig. 4] A graph showing a relationship between thickness and elongation of a silicone resin based adhesive.
[Fig. 5] A sectional view showing a conventional magnetic encoder.
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Best Mode for Carrying out the Invention

[0020] Hereinafter, referring to the drawings, an embodiment of a magnetic encoder and a rolling bearing of the
invention will be described. Fig.1 is a sectional view showing a rolling baring to which a magnetic encoder according to
an embodiment of the invention is assembled. Fig. 2 is a sectional view showing the magnetic encoder in Fig. 1. Note
that in these drawings, a left-right or horizontal direction is referred to as an axial direction, and an up-down or vertical
direction is referred to as a diametrical direction. In addition, as has been described previously, an exterior side of a
sealing device is referred to as an axially outer side, and an interior side as an axially inner side.
[0021] As shown in Fig. 1, this rolling bearing 1 includes an inner ring 9 on which a wheel of a vehicle is mounted, an
outer ring 3 which is provided so as to fit on the inner ring 9, and a plurality of or double rows of rolling elements 4, 5
provided between the inner ring 9 and the outer ring 3.
[0022] In addition, the inner shaft 2, which is a rotating member, has a flange 2c on which a wheel-side member (not
shown) is mounted at an end portion thereof which faces a vehicle’s outer side (on a left-hand side in Fig. 1), and a
small diameter portion 2d is formed on a side of the inner shaft 2 which faces a vehicle’s inner side (on a right-hand side
in Fig. 1), whereby an inner ring constituting member 6 is fitted on the small diameter portion 2d. The inner ring 9 is
made up of the inner ring constituting member 6 and the inner shaft 2. An inner raceway 6a for the row of rolling elements
5 on a side facing the vehicle’s inner side is formed on an outer circumferential surface of the inner ring constituting
member 6. In addition, an inner raceway 2a for the row of rolling elements 4 on a side facing the vehicle’s outer side is
formed at an intermediate diameter portion 2e which is situated at an axially intermediate portion of the inner shaft 2.
Further, an end portion of the inner shaft 2 which faces the vehicle’s inner side has a crimped portion 2f which is formed
by expanding an outer circumferential side radially outwards, and this crimped portion 2f prevents the dislocation of the
inner ring constituting member 6 from the inner shaft 2 so as for the inner ring constituting member 6 to be fixed to the
inner shaft 2.
[0023] The outer ring 3 is fitted on the inner ring 9 via the double rows of rolling elements 4, 5 and is provided
concentrically with the inner ring 9. Double rows of outer raceways 3a for the double rows of rolling elements 4, 5 are
formed on an inner circumferential surface of the outer ring 3. A flange 3c is formed on an outer circumferential surface
of the outer ring 3, and by this flange 3c being attached to a vehicle body side member, not shown, the bearing is fixed
to the vehicle body side member. Namely, the outer ring 3 is referred to as a fixed side and the inner ring 9 is referred
to as a rotating side which rotates about an axis thereof. In addition, annular sealing devices 7 are provided at both axial
end portions to seal an annular space R between the inner ring 9 and the outer ring 3.
[0024] The sealing device shown in the sectional view of Fig. 2 is such as to be used as the sealing device on the
vehicle’s outer side in Fig. 1. This sealing device 7 is provided between an inner circumferential surface 3b of the outer
ring 3 and an outer circumferential surface 6b of the inner ring constituting member 6, so as to prevent leakage of a
lubricant in an interior of the bearing which constitutes a rolling element 4, 5 side thereof and infiltration of foreign matters
such as muddy water and the like into the rolling element 4, 5 side from an exterior portion of the bearing. The sealing
device 7 includes a metal core 10 which is fitted in the outer ring 3 so as to be secured thereto and a slinger 11 which
is fitted on the inner ring constituting member 6 so as to be secured thereto.
[0025] The metal core 10 is made up of a metal core cylindrical portion 10a which is fitted in the outer ring 3 and a
metal core annular portion 10c which is bent radially inwards from an axial end portion 10b of the metal core cylindrical
portion 10a and has a substantially L-shaped section. The metal core 10 is made into an annular shape on the whole
and is formed by pressing, for example, cold-rolled steel sheet such as SPCC, SPCD, SPEC or the like. In addition, a
sealing main body 12 which is made up of an elastic member such as rubber, for example, is secured to the metal core
10 so as to be integrated with the metal core 10.
[0026] The slinger 11 is made up of a slinger cylindrical portion 11 a which is fitted on the outer circumferential surface
6b of the inner ring constituting member 6 and a slinger annular portion 11c which is bent radially outwards from the
other axial end portion of the slinger cylindrical portion 11a and has an L-shaped section. This slinger 11 is made into
an annular shape on the whole and is formed by pressing, for example, sheet metal such as stainless steel or the like.
[0027] The sealing main body 12 has a base portion 12a which is attached to a radially inward end portion on the
other axial side of the metal core annular portion 10c and includes radial lips 13 which extend from the base portion 12a
in an elastically deformed condition so as to be brought into sliding contact with an outer circumferential surface of the
slinger cylindrical portion 11a and an axial lip 14 which extends from the base portion 12a in an elastically deformed
condition so as to be brought into sliding contact with an axially inner surface of the slinger annular portion 11c.
[0028] In addition, the sealing device 7 is assembled so that the metal core cylindrical portion 10a of the metal core
10 faces the slinger cylindrical portion 11 a of the slinger 11 and that the metal core annular portion 10c of the metal
core 10 and the slinger annular portion 11c of the slinger 11.
[0029] An annular magnetized member 15 is bonded to an axially outer surface 11d of the slinger 11 so as to be
integrated into the slinger 11, and this magnetized member 15 and the slinger 11 make up a magnetic encoder 16. Then,
this magnetic encoder 16 and a sensor 18 which is disposed to face the magnetized member 15 of the magnetic encoder
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16 make up a sensor device 19.
[0030] The magnetized member 15 is an annular magnet on which N poles and S poles are magnetized alternately
in a circumferential direction, and a plastic magnet which is injection molded by mixing powder of a magnetic material
such as a ferrite based magnet into a thermoplastic resin matrix such as a polyamide based resin or the like, a bonded
magnet (a rubber magnet) which is molded by mixing powder of a magnetic material such as a neodymium based magnet
into a synthetic resin matrix such as rubber or the like is used. By changing types and mixing compositions of these
resins and magnet powders, magnetic encoders 16 can be formed which have heat resistances, magnetic force properties
and the like according to various applications.
[0031] The sensor 18 is made up of an eddy current displacement sensor, for example. The sensor 18 generates a
magnetic field between the magnetic encoder 16 and itself and detects a change in a magnetic flux density of the
magnetic field which corresponds to the rotation of the bearing by a detecting unit. In addition, the sensor 18 is designed
to output the change as a detection (voltage) signal to a control unit such as an ECU or the like of a vehicle, which is
not shown.
[0032] In the magnetic encoder 16 of the embodiment, the slinger 11 and the magnetized member 15 are bonded
together at an adhesive surface 17 with a silicone based adhesive. The silicone based adhesive is an adhesive which
uses a thermoplastic resin such as organopolysiloxane or the like as a principal constituent. In addition, since the silicone
based adhesive has superior heat resistance and freeze resistance and is made into an rubber-like elastic substance
when it sets, the silicone adhesive can be used to bond a target material for bonding which has a large thermal expansion
coefficient difference and which generates large shearing stress.
[0033] In addition, a thickness of an adhesive film of the silicone based adhesive is optimally 50 mm or more and 100
mm or less when considering thermal shock resistance. The grounds for the optimal condition will be described in the
following example.
[0034] In addition, since the axially outer surface 11d of the slinger annular portion 11c which constitutes the adhesive
surface of the slinger 11 with the magnetized member 15 is worked to be roughened through shot peening, for example,
the adhesive force by the silicone based adhesive is strengthened further.

Example

<Verification Test on Relationship between Adhesive Film Thickness and Elongation>

[0035] Fig. 3 is a sectional view showing a thickness of the adhesive film of the silicone resin based adhesive when
a thermal deformation occurs. In addition, Fig. 4 is a graph showing a relationship between thickness and elongation of
an adhesive film of a silicone resin based adhesive.
[0036] With a view to attaining the object of the invention, the adaptability of adhesives to shearing stress or elongations
of adhesives at the time of thermal expansion have been verified.
[0037] As is show in Fig. 3, the test was carried out with a magnetized member 15 bonded to the slinger 11 with a
silicone resin based adhesive and elongations (%) of adhesives were calculated by the following calculation formula
with a length of a gradient of an adhesive at the time of thermal expansion defined as T and a thickness of an adhesive
film as t. In addition, TSE 322 made by GE Toshiba Inc. was used as a silicone resin based adhesive. 

[0038] In addition, the details of line graphs (a to e) are as follows.

a: a temperature change from 25°C to 150°C
b: a temperature change from 25°C to 140°C
c: a temperature change from 25°C to 130°C
d: a temperature change from 25°C to 120°C
e: a temperature change from 25°C to -40°C

[0039] A limit value at which the silicone resin based adhesive used in this verification test can be used is 230% in
elongation. Namely, when the elongation surpasses 230%, the adhesive fails and cannot be used any more.
[0040] As is shown in Fig. 4, in the temperature conditions a to e above, the elongation lowers below 230% when the
film thickness of the adhesive is 50 mm or more. In contrast, when the film thickness surpasses 100 mm, the setting
performance of the adhesive is reduced remarkably, which is not practical.
[0041] Consequently, an optimum using condition in which the silicone resin based adhesive according to the invention
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bears shearing stress at the time of thermal expansion is implied to occur when the adhesive layer thickness is 50 mm
or more and 100 mm or less.

<Thermal Shock Test Results>

[0042] Next, a thermal shock test was carried out to verify the durability against thermal shock of the silicone resin
based adhesive according to the invention under the optimum using condition (the adhesive layer thickness is 50 mm
or more and 100 mm or less).
[0043] As a test condition, adhesives were treated at 150°C for 10 minutes, and thereafter, thermal shock was applied
to the adhesives by repeating a high-temperature treatment and a low-temperature treatment as a treatment at -40°C
for 10 minutes being referred to as one cycle, so as to verify the numbers of cycles that the adhesives could bear. The
following adhesives were used as examples and a comparison example.

Example 1: Silicone resin based adhesive (TSE 322 by GE Toshiba Inc.)
Example 2: Silicone resin based adhesive (TSE3280-G by GE Toshiba Inc.)
Example 3: Silicone resin based adhesive (KE-347 by Shinetsu Silicone Company Ltd.)
Comparison Example 1: Phenol resin based adhesive (C-12 by Tokyo Chemical Company Ltd.)

[0044] The results of the test are shown in Table 1.

[0045] It is verified from the results shown in Table 1 that compared with the conventional phenol resin based adhesive,
the silicone resin based adhesives have sufficient thermal shock resistances under the optimum using condition (the
adhesive layer thickness is 50 mm or more and 100 mm or less).
[0046] In addition, the magnetic encoder 16 of the invention can also be assembled to other vehicle rolling bearings
than the rolling bearing 1 exemplified in the embodiment which include, for example, a tapered roller bearing and a
straight roller bearing. In addition, the application of the magnetic encoder of the invention is not limited to vehicles. It
is also applicable to bearing devices in general-use machineries. In addition, although the magnetized member 15 is
described as being bonded only to the axially outer surface 11d, the magnetized member 15 may be bonded from a
radially outer end portion to the axially outer surface 11d of the slinger annular portion 11c.

Claims

1. A magnetic encoder (16) comprising a fixed member (11) which is fixed to a rotating member (9) and a magnetized
member (15) which is attached to the fixed member (11), wherein
the magnetized member (15) is bonded to the fixed member (11) with a silicone resin based adhesive, characterized
in that
a thickness of an adhesive layer of the silicone resin based adhesive is 50 mm or more and 100 mm or less.

2. A magnetic encoder (16) as set forth in Claim 1, wherein
an adhesive surface of the fixed member (11) with the magnetized member (15) is worked to be roughened.

3. A magnetic encoder (16) as set forth in Claim 1, wherein
the magnetized member (15) is molded by mixing a magnetic powder in a resin.

[Table 1]

Thermal shock test results (150°C 10 min <-> -40°C 10 min)
Example 1: 1015 cycles, no problem occurred
Example 2: 1015 cycles, no problem occurred
Example 3: 1015 cycles, no problem occurred
Comparison Example 1: 421 to 890 cycles, cracks generated

Example 1: Silicone resin based adhesive (TSE 322 by GE Toshiba Inc.)
Example 2: Silicone resin based adhesive (TSE3280-G by GE Toshiba Inc.)
Example 3: Silicone resin based adhesive (KE-347 by Shinetsu Silicone Company Ltd.)
Comparison Example 1: Phenol resin based adhesive (C-12 by Tokyo Chemical Company Ltd.)
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4. A magnetic encoder (16) as set forth in Claim 1, wherein
the rotating member (9) is an inner ring of a bearing (1), and the fixed member (11) is a slinger of a sealing device
(7) provided on the bearing (1) which is fitted on the inner ring (9).

5. A rolling bearing (1) comprising an inner ring (9) on which a wheel of a vehicle is mounted, an outer ring (3) provided
so as to fit on the inner ring (9), a plurality of rolling elements (4, 5) provided between the inner ring (9) and the outer
ring (3), and an annular sealing device (7) provided at an axial end portion for sealing an annular space (R) between
the inner ring (9) and the outer ring (3), wherein
the sealing device (7) comprises a metal core (10) fitted in the outer ring (3) so as to be secured thereto and an
annular slinger (11) fitted on the inner ring (9) so as to be secured thereto, and comprises further
a magnetic encoder (16) according to Claim 3, wherein the slinger (11) is the fixed member.

6. A rolling bearing as set forth in Claim 5, wherein the slinger (11) comprises a slinger cylindrical portion (11a) which
is fitted on an outer circumferential surface (6b) of the inner ring (9) and a slinger annular portion (11c) which is bent
radially outwards from an axial end portion of the slinger cylindrical portion (11a), and in that the magnetized member
(15) is bonded to an axially outer surface (11d) of the slinger (11).

Patentansprüche

1. Magnetischer Kodierer (16) mit einem Fixierelement (11), das an einem Drehelement (9) fixiert ist, und einem
magnetisierten Element (15), das an einem Fixierelement (11) angeordnet ist, wobei

- das magnetisierte Element (15) mit dem Fixierelement (11) durch einen auf Silikonharz basierenden Kleber
verbunden ist, dadurch gekennzeichnet, dass
- eine Dicke einer Klebschicht des auf Silikonharz basierenden Klebers 50 mm oder größer oder 100 mm oder
kleiner ist.

2. Magnetischer Kodierer (16) gemäß Anspruch 1, wobei

- eine Klebfläche des Fixierelements (11) mit dem magnetisierten Element (15) bearbeitet ist, um aufgeraut zu
sein.

3. Magnetischer Kodierer (16) gemäß Anspruch 1, wobei

- das magnetisierte Element (15) durch Mischen eines Magnetpulvers in einem Kunstharz geformt ist.

4. Magnetischer Kodierer (16) gemäß Anspruch 1, wobei

- das Drehelement (9) ein Innenring eines Lagers (1) ist, und das Fixierelement (11) ein Ölschleuderring einer
am Lager (1) vorgesehen Dichtungsvorrichtung (7) ist, der am Innenring (9) eingepasst ist.

5. Wälzlager (1), umfassend: einen Innenring (9), an dem ein Rad eines Fahrzeugs angeordnet ist, einen Außenring
(3), der so vorgesehen ist, um am Innenring(9) einzupassen, eine Mehrzahl von Wälzelementen (4, 5), die zwischen
dem Innenring (9) und dem Außenring (3) vorgesehen sind, und eine ringförmige Dichtungsvorrichtung (7), die an
einem axialen Endbereich zum Abdichten eines ringförmigen Raums (R) zwischen dem Innenring (9) und dem
Außenring (3) vorgesehen ist, wobei

- die Dichtungsvorrichtung (7) einen Metallkern (10) aufweist, der im Außenring (3) eingepasst ist, um an diesem
gesichert zu sein, und einen ringförmigen Ölschleuderring (11) aufweist, der am Innenring (9) eingepasst ist,
um an diesem gesichert gesichert zu sein, und ferner aufweist
- einen magnetischen Kodierer (16) gemäß Anspruch 3, wobei der Ölschleuderring (11) das Fixierelement ist.

6. Wälzlager gemäß Anspruch 5, wobei der Ölschleuderring (11) einen zylindrischen Ölschleuderring-Bereich (11a),
der auf einer äußeren Umfangsfläche (6b) des Innenrings (9) eingepasst ist, und einen ringförmigen Ölschleuderring-
Bereich (11c) aufweist, der von einem axialen Endbereich des zylindrischen Ölschleuderring-Bereichs (11a) nach
Außen gebogen ist, und in dem das magnetisierte Element (15) mit einer axialen Außenfläche (11d) des Ölschleu-
derrings (11) verbunden ist.
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Revendications

1. Codeur magnétique (16) comprenant un élément fixe (11) qui est fixé sur un élément tournant (9) et un élément
magnétisé (15) qui est fixé sur l’élément fixe (11), dans lequel
l’élément magnétisé (15) est lié à l’élément fixe (11) avec un adhésif à base de résine de silicone, caractérisé en
ce que
une épaisseur d’une couche adhésive de l’adhésif à base de résine de silicone est supérieure ou égale à 50 mm et
inférieure ou égale à 100 mm.

2. Codeur magnétique (16) selon la revendication 1, dans lequel
une surface adhésive de l’élément fixe (11) avec l’élément magnétisé (15) est traitée de manière à être rugueuse.

3. Codeur magnétique (16) selon la revendication 1, dans lequel
l’élément magnétisé (15) est moulé par mélange d’une poudre magnétique dans une résine.

4. Codeur magnétique (16) selon la revendication 1, dans lequel
l’élément tournant (9) est une bague interne d’un palier (1), et l’élément fixe (11) est une bague d’éjection d’un
dispositif d’étanchéité (7) agencé sur le palier (1), qui est assemblée sur la bague interne (9).

5. Palier à roulement (1) comprenant une bague interne (9) sur laquelle une roue d’un véhicule est montée, une bague
externe (3) agencée de manière à s’assembler sur la bague interne (9), une pluralité d’éléments roulants (4, 5)
agencés entre la bague interne (9) et la bague externe (3), et un dispositif d’étanchéité annulaire (7) agencé au
niveau d’une partie d’extrémité axiale afin d’assurer l’étanchéité d’un espace annulaire (R) entre la bague interne
(9) et la bague externe (3), dans lequel
le dispositif d’étanchéité (7) comprend un noyau métallique (10) assemblé sur la bague externe (3) de manière à
être fixé sur celle-ci et une bague d’éjection annulaire (11) assemblée sur la bague interne (9) de manière à être
fixée sur cette dernière, et comprend en outre :

un codeur magnétique (16) selon la revendication 3, dans lequel la bague d’éjection (11) est l’élément fixe.

6. Palier à roulement selon la revendication 5, dans lequel la bague d’éjection (11) comprend une partie cylindrique
de bague d’éjection (11a) qui est assemblée sur une surface circonférentielle externe (6b) de la bague interne (9)
et une partie annulaire de bague d’éjection (11c) qui est repliée radialement vers l’extérieur à partir d’une partie
extrémité axiale de la partie cylindrique de bague d’éjection (11a), et en ce que l’élément magnétisé (15) est lié à
une surface axialement à l’extérieur (1 1d) de la bague d’éjection (11).
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