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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a method of
manufacturing a bearing apparatus for an axle which is
used in an automobile or the like, and more particularly,
to the bearing apparatus for the axle provided with a de-
tector for detecting rotation of a wheel.
[0002] WO 2007/012072 A1 discloses a bearing ap-
paratus according to the preamble parts of claim 1.
[0003] There has been a wheel bearing apparatus pro-
vided with conventional detector for detecting rotation
number of a wheel which includes a knuckle mounted on
a vehicle body, an outer ring fitted to an inner diameter
of this knuckle and having a plurality of rows of raceway
surfaces formed on its inner periphery, a hub ring having
a plurality of rows of raceway surfaces which is formed
on an outer periphery there of and is opposed to the race-
way surfaces of the outer ring and having a wheel mount-
ing flange, an inner ring fitted to an end of the hub ring,
and a plurality of rows of rolling elements arranged be-
tween the respective raceway surfaces of the outer ring,
the hub ring and the inner ring, wherein a rotation number
detecting sensor is inserted into a hole part which is
formed through the knuckle and the outer ring so as to
communicate in a radial direction, in such a manner that
the rotation number detecting sensor is opposed to a
pulsar ring which is provided between the raceway sur-
faces of the hub ring and the inner ring (Reference should
be made to Japanese Patent Publication No. JP-A-
2001-199202, for example).
[0004] Moreover, there has been a wheel bearing ap-
paratus which includes a rotor for fixing a wheel and hav-
ing a plurality of rows of raceway surfaces, an outer ring
having a plurality of rows of raceway surfaces and a
flange portion fixed to a knuckle on a vehicle body side,
andapluralityof rows of rolling elements interposed be-
tween the respective raceway surfaces of the rotor and
the outer ring, wherein a pulsar ring is disposed between
the raceway surfaces of the rotor, and a sensor opposed
to the pulsar ring is held by a holding member which is
clamped between the flange portion of the outer ring and
the knuckle (Reference should be made to Japanese Pat-
ent Publication No. JP-A-2001-80307, for example).
[0005] In the wheel bearing apparatus in JP-A-
2001-199202, the rotation number detecting sensor is
fitted into the hole part which is formed in a radial direction
between the knuckle and the raceway surface of the outer
ring in such a manner that the distal end of the sensor is
opposed to the pulsar ring. However, the outer ring is
provided with hardened layers which are formed by
quenching around outer peripheries of the raceway sur-
faces, and so, there has been a problem that it is difficult
and inaccurate to form the hole part with a drill, because
the drill interferes with these hardened layers, which
leads to a short life of the drill.
[0006] In view of the above, it has been considered to

increase a distance between the raceway surfaces of the
outer ring, that is, a distance between the hardened lay-
ers so that the drill may not interfere with the hardened
layers. However, by increasing this distance, the bearing
part becomes larger. Moreover, in some cases, this dis-
tance cannot be increased due to relative mounting po-
sitions of surrounding components.
[0007] In the wheel bearing apparatus in JP-A-
2001-80307, the problem of drilling the hole part in the
outer ring as in JP-A-2001-199202 will not happen, be-
cause the sensor is mounted on the holding member
which is separately provided. However, not only the
structure is complicated and annoying assembling works
are required, but also, production cost is increased, be-
cause the holding member is formed of a separate com-
ponent.

SUMMARY OF THE INVENTION

[0008] The invention has been made in order to solve
the above described problems, and it is an object of the
invention to provide a method of manufacturing a bearing
apparatus for an axle provided with a sensor fitting
holepart which can be easily drilled without interfering
with hardened layers formed by quenching on outer pe-
ripheries of raceway surfaces of an outer ring in a bearing
part, and wear of a drill canbe suppressed even though
the drill interferes with the hardened layers.
[0009] The object is achieved by the features of the
independent claim.
[0010] According to the bearing apparatus for the axle
of the invention, it is possible to drill the sensor fitting hole
part easily without interfering with the hardened layers
which have been formed by quenching on the outer pe-
ripheries of the raceway surfaces of the outer ring in the
bearingpart, and it is possible to suppress wear of the
drill, even though the drill interferes with the hardened
layers. Moreover, the rotation detecting sensor which is
inserted into this sensor fitting hole part is air tightly kept,
and hence, dust or the like will not enter into the bearing
part from between the sensor and the sensor fitting hole
part.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

Fig. 1 is a longitudinal sectional view of a bearing
apparatus for an axle in Embodiment 1 according to
the invention.
Fig. 2 is an explanatory view of an essential part of
Fig. 1.
Fig. 3 is a detailed explanatory view of an essential
part of Fig. 2.
Fig. 4 is a sectional view of an essential part of a
bearing apparatus for an axle in Embodiment 2 ac-
cording to the invention.
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DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

Embodiment 1

[0012] Fig. 1 is a longitudinal sectional view of a bear-
ing apparatus for an axle in Embodiment 1 according to
the invention, and Fig. 2 is an explanatory view of an
essential part of Fig. 1. It is to be noted that the right side
of the drawing is referred to as an inner side, and the left
side of the drawing is referred to as an outer side, in the
following description.
In the drawings, numeral 1 represents a bearing appa-
ratus for an axle. A hub shaft 2 formed of steel lumber is
provided, on its outer periphery at the outer side, with a
flange 3 having a plurality of bolt hole parts 4 into which
bolts 19 for mounting a wheel (not shown) are press-
fitted. A center part of the flange 3 is projected to the
inner side, to form a cylindrical part 5 to which a bearing
part 10, which will be described below, is fitted. Numeral
6 represents a through hole part which is formed through
a center part of the cylindrical part 5 in an axial direction,
and into which a drive shaft is inserted.
[0013] The bearing part 10 includes an inner ring 11,
an outer ring 13, and a plurality of taper rolling elements
15. The inner ring 11 is formed of steel lumber such as
bearing steel, and divided in two sections which are re-
spectively provided with rolling contact surfaces (race-
way surfaces) 12 between rib portions formed at both
ends of the inner ring. The outer ring 13 is formed of steel
lumber such as bearing steel, and provided with double
rows of rolling contact surfaces 14 corresponding to the
rolling contact surfaces 12 of the inner ring 11. The taper
rolling elements 15 are rolling elements formed of steel
lumber such as bearing steel which are arranged in dou-
ble rows between the rolling contact surfaces 12 and 14
of the inner ring 11 and the outer ring 13. A flange 17 is
formed on an outer periphery of the outer ring 13. A sen-
sor fitting hole part 18 is diagonally formed in the outer
ring 13, and a rotation detecting sensor 22 of a rotation
number detector 20, which will be described below, is
fitted into this hole part 18. Numeral 16 represents hard-
ened layers which are formed by quenching on outer pe-
ripheries of the rolling contact surfaces 14 of the outer
ring 13.
[0014] The rotation number detector 20 includes a pul-
sar ring 21 which is formed of steel lumber having undu-
lations on its outer peripheral face, and fixed to an outer
periphery of the inner ring 11 between the rolling contact
surfaces 14, and the rotation detecting sensor 22 which
is inserted into the sensor fitting hole part 18 provided at
the outer ring 13 in such a manner that its distal end
portion is opposed to the pulsar ring 21.
[0015] The rotation detecting sensor 22 includes a
body part 23 which contains therein a detecting coil
wound around a yoke and a magnet (both are not shown),
and a securing (fitting) part 24 which is provided on an
upper part of the body part 23 and contains therein a

terminal board etc. (not shown). A wire cord 25 is con-
nected to the terminal board in the securing part 24. A
lower part of the body part 23 is reduced in diameter to
form a small diameter part 23b. Numeral 26 represents
an O-ring which is fitted to an outer periphery of the upper
part (a large diameter part 23a) of the body part 23.
[0016] As shown in Fig. 3, the sensor fitting hole part
18 is formed so as to correspond to an outer shape of
the body part 23 of the rotation detecting sensor 22. Spe-
cifically, an radially outer part (may be called as a part
A) 18a of the sensor fitting hole part 18 is drilled with a
thick drill by strictly managing a tolerance range (for ex-
ample, about �0.05mm), and a radially inner part 18b
(may be called as a part B) is drilled with a thin drill by
enlarging the tolerance range to a minus side (for exam-
ple, about +0.05 to 0.3mm) . In this manner, the part B
can be drilled with almost no influence from the hardened
layers 16. Even though the part B interferes with the hard-
ened layers 16, wear of the drill can be suppressed, be-
cause the hole part is drilled relatively largely (not strictly)
by enlarging the tolerance range.
[0017] In order to fit the rotation detecting sensor 22
into the sensor fitting hole part 18 having the above de-
scribed structure, the body part 23 which is provided with
the O-ring 26 on the outer periphery of the large diameter
part 23a is inserted into the sensor fitting hole part 18,
and then, the securing part 24 is fixed to the outer ring
13. On this occasion, the distal end portion of the body
part 23 is opposed to the pulsar ring 21 with a slight clear-
ance. There is almost no clearance between the large
diameter part 23a of the body part 23 and the radially
outer part 18a of the sensor fitting hole part 18, and fur-
ther, air tightness is maintained by means of the O-ring
26 which is provided on the body part 23. Therefore, dust
or the like will not enter into the bearing part 10 from the
exterior. Although the sensor fitting hole part 18 is diag-
onally provided in the outer ring 13 in the illustrated em-
bodiment, the sensor fitting hole part 18 may be uprightly
formed.
[0018] Then, an example of assembling steps of the
bearing apparatus 1 for the axle as described above will
be described.
As a first step, the bearing part 10 in which the pulsar
ring 21 has been fixed to the inner ring 11 is press-fitted
to the outer periphery of the cylindrical part 5 of the hub
shaft 2 from the inner side. Thereafter, an end part of the
hub shaft 2 at the inner side is caulked by folding the end
part outward (a caulked part 7) . In this manner, the bear-
ing part 10 is fixed between the caulked part 7 and a
stepped part 8 which is provided on the cylindrical part
5 adjacent to the flange 3 with an axial force imparted.
Then, the body part 23 of the rotation detecting sensor
22 is inserted into the sensor fitting hole part 18 which is
formed in the outer ring 13, and the securing part 24 is
fixed to the outer ring 13 in such a manner that the distal
end portion of the body part 23 is opposed to the pulsar
ring 21.
[0019] Then, the drive shaft (not shown) is fitted into
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the through hole part 6 in the hub shaft 2, and integrally
fixed to the hub shaft 2. The bearing apparatus 1 for the
axle to which the drive shaft has been mounted in this
manner is fixed to an axle case or the like by means of
the flange 17 which is provided on the outer ring 13 of
the bearing part 10, so as not to rotate, and the hub shaft
2 containing the drive shaft and the inner ring 11 of the
bearing part 10 are held so as to freely rotate.
[0020] In the bearing apparatus 1 for the axle which
has been assembled as described above, when the drive
shaft rotates, the hub shaft 2 and the inner ring 11 of the
bearing part 10 rotate simultaneously, and the pulsar ring
21 which is fixed to the inner ring 11 also rotates within
a certain magnetic field generated by the magnet which
is provided in the rotation detecting sensor 22. In this
manner, a magnetic path between the yoke in the rotation
detecting sensor 22 and the pulsar ring 21 is changed,
and induction pulse signals are generated at both ends
of the coil. By measuring these signals, it is possible to
detect the rotation number of the hub shaft 2.
[0021] According to the embodiment, the distal end
side of the body part 23 of the rotation detecting sensor
22 is reduced in diameter to form the small diameter part
23b, and at the same time, the sensor fitting hole part 18
which is formed in the outer ring 13 of the bearing part
10 is formed so as to correspond to the outer shape of
the body part 23 of the rotation detecting sensor 22. Ac-
cordingly, the sensor fitting hole part 18 can be drilled
with the drill, without interfering with the hardened layers
16 on the outer ring 13. As the results, wear of the drill
can be suppressed. Moreover, even though the drill in-
terferes with the hardened layers 16, drilling can be easily
performed without the problems of the shape and inac-
curacy of the sensor fitting hole part 18, because the
tolerance of the radially inner part 18b is relatively large
(not strict).
[0022] Further, in the hub shaft 2 provided with the
bearing part 10 having the taper rollers 15, as in this
invention, such troubles of interference as described
above are likely to occur on occasion of drilling the sensor
fitting hole part 18, because the taper rollers 15 are longer
in the axial direction as compared with rolling elements
in a shape of a ball, and the hardened layers 16 are also
longer in the axial direction. However, according to the
invention, drilling can be easily performed.
Moreover, the radiallyouterpart 18a of the sensor fitting
hole part 18 is drilled with the strict tolerance, and be-
sides, the O-ring is provided on the large diameter part
23a of the body part 23 of the rotation detecting sensor
22. Therefore, the air tightness is maintained between
them, and dust or the like will not enter into the bearing
part 10 from between the sensor fitting hole part 18 and
the rotation detecting sensor 22.

Embodiment 2

[0023] Fig. 4 is a sectional view of an essential part of
a bearing apparatus for an axle in Embodiment 2 accord-

ing to the invention. It is to be noted that those parts which
are the same as in Embodiment 1 will be denoted with
the same reference numerals and their description will
be omitted.
In this embodiment, the body part 23 of the rotation de-
tecting sensor 22 has the same outer diameter along the
entire length. At the same time, the sensor fitting hole
part 18 is so formed that the radially outer part 18a has
the inner diameter slightly larger than the outer diameter
of the body part 23 of the rotation detecting sensor 22,
while the radially inner part 18b has the inner diameter
substantially equal to the outer diameter of the body part
23. It is desirable that strict tolerance management is
carried out, in drilling the radially inner part 18b of the
sensor fitting hole part 18.
[0024] Then, the body part 23 of the rotation detecting
sensor 22 provided with the O-ring 26 on the outer pe-
riphery of the upper part is inserted into the sensor fitting
hole part 18, and the securing part 24 is fixed to the outer
ring 13. In this manner, the lower part of the body part
23 is kept in tight contact with the radially inner part 18b
of the sensor fitting hole part 18 with almost no clearance,
while the upper part is tightly sealed with the O-ring 26,
and hence, dust or the like will not enter.
Moreover, because the radially inner part 18b has the
smaller diameter, the drill will rarely interfere with the
hardened layers 16 which are formed on the outer pe-
ripheries of the rolling contact surfaces 14 of the outer
ring 13, on occasion of working with a drill. As the results,
the sensor fitting hole part can be easily worked with en-
hanced accuracy, and further, wear of the drill can be
suppressed.
[0025] Although in the above description, the case
where the invention is applied to the illustrated bearing
apparatus for the axle has been described, the invention
is not limited to this case. Alternatively, it is possible to
carry out the invention in a bearing apparatus for an axle
having other structures, for example, in such a case that
the pulsar ring is provided on the cylindrical part of the
hub shaft.
Moreover, the case where the rotation detecting sensor
22 having the coil wound around the yoke and the mag-
net, for detecting the rotation number by measuring the
pulse signals which are generated at both ends of the
coil due to a change of the magnetic path between the
pulsar ring and the yoke is used, as the rotation number
detector 20, has been described. However, a rotation
detecting sensor for detecting the rotation number by oth-
er means, for example, by employing a magnetic resister
element or haul element can be also used.
Further, although the hub shaft 2 provided with the taper
roller bearing has been described, it is possible to carry
out the invention in a bearing apparatus for an axle having
another structure, for example, a hub shaft provided with
a ball bearing.
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Claims

1. A method of manufacturing a bearing apparatus (1)
that comprises : a hub shaft (2) that includes a flange
(3) provided on an outer side thereof and to which a
wheel is attached, and a cylindrical part (5) provided
on an inner side of the flange (3); a bearing part (10)
that includes an inner ring (11), an outer ring (13)
formed with a sensor fitting hole part (18) and rolling
elements (15) arranged between the inner (11) and
cuter rings (13), the bearing part (10) being press-
fitted into the cylindrical part (5) of the hub unit; a
rotation detector (30) that includes a pulsar ring (21)
fixed to the inner ring (11) of the bearing part (10),
and a rotation detecting sensor (22) having a body
part (23) and a fitting part (24), the body part (23)
being inserted into the sensor fitting hole part (18)
of the outer ring (13) so that an distal end of the body
part (23) is opposed to the pulsar ring (21), wherein
the body part (23) of the rotation detecting sensor
(22) includes a small diameter part (23b) disposed
at the distal end of the body part (23) and a large
diameter part (23a) disposed between the small di-
ameter part (23b) and the fitting part (24), charac-
terized in that the method comprising the step of:

forming, with a strict tolerance, a radially outer
part (18a) of the sensor fitting hole part (18) to
have an inner diameter substantially equal to an
outer diameter of the large diameter part (23a)
of the body part (23); and
forming, with a tolerance enlarged to a minus
side, a radially inner part (18b) of the sensor
fitting hole part (18) to have an inner diameter
slightly larger than an outer diameter of the small
diameter part (23b) of the body part (23).

Patentansprüche

1. Verfahren zur Herstellung einer Lagervorrichtung
(1), die umfasst:

eine Nabenwelle (2), die einen Flansch (3), der
auf einer Außenseite davon vorgesehen ist und
an dem ein Rad befestigt ist, und ein zylindri-
sches Teil (5), das auf einer Innenseite des Flan-
sches (3) vorgesehen ist, umfasst; ein Lagerteil
(10), das einen Innenring (11), einen Außenring
(13), der mit einem Sensoreinsetzlochteil (18)
ausgebildet ist, und Wälzelemente (15), die zwi-
schen dem Innenring (11) und dem Außenring
(13) angeordnet sind, umfasst, wobei das La-
gerteil (10) mittels Presspassung in das zylin-
drische Teil (5) der Nabeneinheit eingepasst ist;
eine Drehungserfassungseinrichtung (30), die
einen Pulsarring (21), der am Innenring (11) des
Lagerteils (10) befestigt ist,

und einen Drehungserfassungssensor (22) mit
einem Körperteil (23) und einem Einpassteil (24)
umfasst, wobei das Körperteil (23) in das Sen-
soreinsetzlochteil (18) des Außenrings (13) der-
art eingesetzt ist, dass ein distales Ende des
Körperteils (23) gegenüber dem Pulsarring (21)
angeordnet ist, wobei das Körperteil (23) des
Drehungserfassungssensors (22) ein Teil (23b)
mit kleinem Durchmesser am distalen Ende des
Körperteils (23) und ein Teil (23a) mit großem
Durchmesser, das zwischen dem Teil (23b) mit
kleinem Durchmesser und dem Einpassteil (24)
angeordnet ist, umfasst, dadurch gekenn-
zeichnet,
dass das Verfahren den Schritt umfasst:

Ausbilden eines radial äußeren Teils (18a)
des Sensoreinsetzlochteils (18) mit einer
strengen Toleranz, so dass ein Innendurch-
messer erhalten wird, der im Wesentlichen
gleich einem Außendurchmesser des Teils
(23a) mit großem Durchmesser des Körper-
teils (23) ist; und
Ausbilden eines radial inneren Teils (18b)
des Sensoreinsetzlochteils (18) mit einer
Toleranz, die zu einer Minusseite größer ist,
um einen Innendurchmesser zu erhalten,
der geringfügig größer als ein Außendurch-
messer des Teils (23b) mit kleinem Durch-
messer des Körperteils (23) ist.

Revendications

1. Procédé de fabrication d’un dispositif formant palier
(1) qui comprend :

un arbre de moyeu qui comporte une collerette
(3) agencée sur un côté externe de celui-ci et
sur laquelle une roue est fixée, et une partie cy-
lindrique (5) formée sur un côté interne de la
collerette (3), une partie formant palier (16) qui
comporte une bague interne (11), une bague
externe (13) comportant une partie d’orifice
d’assemblage de capteur (18) et des éléments
roulants (15) agencés entre les bagues interne
(11) et externe (13), la partie formant palier (16)
étant assemblée à force dans la partie cylindri-
que (5) de l’unité formant moyeu ; un détecteur
de rotation (20) qui comporte une bague géné-
ratrice d’impulsions (21) fixée sur la bague in-
terne (11) de la partie formant palier (16), et un
capteur de détection de rotation (22) présentant
une partie de corps (23) et une partie d’assem-
blage (24), la partie de corps (23) étant insérée
dans la partie d’orifice d’assemblage de capteur
(18) de la bague externe (13) de telle sorte
qu’une extrémité distale de la partie de corps
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(23) est opposée à la bague génératrice d’im-
pulsions (21), dans lequel la partie de corps (23)
du capteur de détection de rotation (22) com-
porte une partie de faible diamètre (23b) dispo-
sée au niveau de l’extrémité distale de la partie
de corps (23) et une partie de grand diamètre
(23a) disposée entre la partie de faible diamètre
(23b) et la partie d’assemblage (24), caractéri-
sé en ce que le procédé comprend les étapes
de :

formation, avec une tolérance serrée, d’une
partie radialement externe (18a) de la partie
d’orifice d’assemblage de capteur (18) de
manière à présenter un diamètre interne
sensiblement égal à un diamètre externe de
la partie de grand diamètre (23a) de la partie
de corps (23) ; et
formation, avec une tolérance élargie dans
une moindre mesure, d’une partie radiale-
ment interne (18b) de la partie d’orifice d’as-
semblage de capteur (18) de manière à pré-
senter un diamètre interne légèrement plus
grand qu’un diamètre externe de la partie
de faible diamètre (23b) de la partie de
corps (23).
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