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(567)  Disclosed is a wheel bearing assembly compris-
ing a wheel hub fastened to a vehicle wheel so as to
rotate as a unit and having a plurality of fastening protru-
sion portions, and a brake disc having a plurality of fas-
tening protrusion portions respectively fastened to the
plurality of fastening protrusion portions of the wheel hub.
Thus, the wheel bearing assembly may facilitate weight
reduction and improvement in ease of assembly, and en-
hance run-out properties of sliding surfaces of the brake
disc.
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Description
TECHNICAL FIELD

[0001] The present disclosure relates to a wheel bear-
ing assembly and, more particularly, to a wheel bearing
assembly in which a wheel bearing and a brake disc are
fastened and assembled by a plurality of fastening pro-
trusion portions.

BACKGROUND ART

[0002] In general, a wheel bearing assembly is a de-
vice which supports a wheel so as to be rotatable with
respect to a body of a vehicle. That is, a wheel bearing
assembly includes a non-rotating element fixed to the
body of the vehicle, a rotating element fixed to the wheel,
and a plurality of rolling bodies provided between the
non-rotating element and the rotating element to facilitate
the relative rotation of the rotating element with respect
to the non-rotating element.

[0003] The wheel bearing assembly further includes a
brake disc mounted to the rotating element.

[0004] The brake disc is formed in a disc shape and
extends radially outward. The brake disc extending radi-
ally outward is disposed between a pair of friction pads
of a brake device for a vehicle.

[0005] If the pair of friction pads moves toward the
brake disc and makes contact with the brake disc, the
rotating element is decelerated or stopped by the friction
between the friction pads and the brake disc. To thatend,
both sides of the brake disc are formed as friction sur-
faces.

[0006] A conventional brake disc has been formed as
a monolithic piece by casting using grey cast iron. Fur-
ther, the conventional brake disc thus formed is fastened
to a rotating element of a wheel bearing assembly by
bolts or the like.

[0007] However, grey cast iron is weaker in strength
than steel due to its material properties, so that grey cast
iron has a drawback of weighing a lot as the volume is
increased in order to secure strength. In particular, as
the entire brake disc is made as a monolithic piece by
grey cast iron, not only the friction surface requiring fric-
tion but also the mounting portion that is mounted to the
rotating element of the wheel bearing assembly is made
of grey cast iron. This resulted in the problem of substan-
tially increasing the weight, and such an increase in
weight has a drawback of reducing the fuel efficiency of
a vehicle.

[0008] Further, since grey cast iron has poor wear re-
sistance and corrosion resistance, corrosion occurs at
the mounting portion of the brake disc if the wheel bearing
assembly is used for a long period of time. Due to such
corrosion, the phenomenon where the brake disc gets
stuck to the rotating element of the wheel bearing as-
sembly has occurred.

[0009] When the brake disc gets stuck to the rotating
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element of the wheel bearing assembly, the problem of
having to replace the entire wheel bearing assembly to-
gether with the brake disc may occur due to the difficulty
in replacing the brake disc.

[0010] Moreover, if the brake disc is separated in a
state where the brake disc is stuck to the rotating element
of the wheel bearing assembly, there was a problem of
having to precisely polish the brake disc before re-mount-
ing the brake disc due to the uneven surface state of the
mounting surface of the rotating element to which the
brake disc is mounted.

[0011] Ifthe mounting surface is not precisely polished
and if even a small gap is generated between the brake
disc and the rotating element, it may result in a problem
that noise is generated during the operation of the brake
device.

[0012] As aresult, there is a need to reduce the weight
of a wheel bearing assembly and improve the ease of
assembly thereof as well as to enhance the heat dissi-
pation properties of a brake disc by improving a fastening
method between a wheel bearing and a brake disc.

DETAILED DESCRIPTION OF THE INVENTION
Technical Problem

[0013] Accordingly, the present invention has been
made in view of the considerations mentioned above and
provides a wheel bearing assembly capable of reducing
the overall weight and manufacturing cost by removing
unnecessary portions, improving the fuel efficiency when
mounted to a vehicle, and achieving an improvement in
heat dissipation of a brake disc together with a perform-
ance improvement of a brake device as well as an im-
provement in ease of assembly of a brake disc and a
wheel bearing.

Means for Solving the Problem

[0014] To achieve the objects above, according to one
embodiment of the present invention, a wheel bearing
assembly may include: a wheel hub fastened to a vehicle
wheel so as to rotate as a unit and having a plurality of
fastening protrusion portions; and a brake disc having a
plurality of fastening protrusion portions respectively fas-
tened to the plurality of fastening protrusion portions of
the wheel hub, wherein the plurality of fastening protru-
sion portions of the wheel hub protrude radially outward,
the plurality of fastening protrusion portions of the brake
disc protrude radially inward, and the plurality of fastening
protrusion portions of the wheel hub and the plurality of
fastening protrusion portions of the brake disc may be
fastened to each other while being axially overlapped.

[0015] According to another embodiment of the
present invention, a wheel bearing assembly may in-
clude: a wheel hub fastened to a vehicle wheel so as to
rotate as a unit and having a plurality of fastening protru-
sion portions; and a brake disc having a plurality of fas-
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tening protrusion portions respectively fastened to the
plurality of fastening protrusion portions of the wheel hub,
wherein the wheel hub includes a cylindrical portion and
a flange portion formed to extend radially outward from
the cylindrical portion and to continuously extend in a
circumferential direction, the plurality of fastening protru-
sion portions of the wheel hub protruding radially outward
at a radial outer edge of the flange portion and being
disposed to be spaced apart in fixed intervals along the
circumferential direction, and wherein the flange portion
includes a weight reducing portion having a reduced
thickness in an axial direction and a head portion inte-
grally formed with the weight reducing portion so as to
continuously extend in the circumferential direction along
a radial outer edge of the weight reducing portion and
formed to have a larger thickness than the thickness of
the weight reducing portion, the plurality of fastening pro-
trusion portions of the wheel hub being formed on aradial
outer circumferential surface of the head portion.
[0016] A seating protrusion on which the plurality of
fastening protrusion portions of the brake disc are seated
and supported may be formed in the head portion.
[0017] The seating protrusion may be formed to axially
protrude beyond the plurality of fastening protrusion por-
tions of the wheel hub and to continuously extend along
the circumferential direction.

[0018] The wheel hub may be made by a forging meth-
od using a steel material.

[0019] According to a further embodiment of the
present disclosure, a wheel bearing assembly may in-
clude: a wheel hub fastened to a vehicle wheel so as to
rotate as a unit and having a plurality of fastening protru-
sion portions; and a brake disc having a plurality of fas-
tening protrusion portions respectively fastened to the
plurality of fastening protrusion portions of the wheel hub,
wherein the brake disc includes two sliding portions gen-
erating a frictional brake force by friction with a friction
material and disposed axially spaced apart from one an-
otherand a plurality of ribs disposed in an axial separation
space between the two sliding portions and integrally
connecting the two sliding portions to form a plurality of
air passages, and wherein the plurality of fastening pro-
trusion portions of the brake disc are disposed along a
radial inner edge of one of the sliding portions to be
spaced apart in fixed intervals in a circumferential direc-
tion.

[0020] The brake disc may be made by a casting meth-
od using a grey cast iron material.

[0021] Sliding surfaces of the two sliding portions may
be run-out processed through a polishing process in a
state in which the brake disc and the wheel bearing are
fastened to and assembled with each other.

[0022] The weight reducing portion may include a plu-
rality of weight reducing portions formed circumferentially
spaced apart from one another, reinforcing ribs may be
formed between the weight reducing portions, and hub
bolts for fastening the wheel hub to the vehicle wheel
may be inserted into and fastened to the reinforcing ribs.
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[0023] Radial outer end portions of the reinforcing ribs
may be formed to be positioned between the fastening
protrusion portions of the wheel hub.

[0024] The wheel bearing assembly may further in-
clude: an inner race coupled to the wheel hub by means
of an axial spline by being fitted thereto so as to rotate
as a unit and coupled through a driving member for re-
ceiving an engine torque and a face spline so as to rotate
together as a unit; an outer race rotatably supporting the
wheel hub and the inner race by being axially fitted there-
to; rolling bodies interposed between the outer race and
the wheel hub and between the outer race and the inner
race so that the wheel hub and the inner race can be
rotated relative to the outer race; and seals respectively
installed at an inlet of an axial separation space between
the inner race and the outer race, and an inlet of an axial
separation space between the outer race and the wheel
hub so as to prevent entry of a foreign substance.
[0025] The plurality of ribs may be formed at fixed in-
tervals in an axial direction and a circumferential direc-
tion, and the plurality of air passages may be formed
between the plurality of ribs.

[0026] Among the plurality ofribs, the innerribs located
radially on an inner side may include a plurality of inner
ribs and may be formed at fixed intervals along a radial
inner edge of the sliding portion, and the plurality of fas-
tening protrusion portions of the brake disc may be
formed to continuously extend from the inner ribs.
[0027] The width between the plurality ofinner ribs may
be formed to be larger than the width of the air passages.
[0028] The plurality of ribs may have a triangular shape
or a diamond shape.

[0029] According to a yet further embodiment of the
present invention, a wheel bearing assembly may in-
clude: a wheel hub fastened to a vehicle wheel so as to
rotate as a unit and having a ring-shaped fastening por-
tion; and a brake disc having a ring-shaped fastening
portion fastened to the fastening portion of the wheel hub,
wherein the fastening portion of the wheel hub protrudes
radially outward, the fastening portion of the brake disc
protrudes radially inward, and a plurality of fastening pro-
trusion portions of the wheel hub and the fastening por-
tion of the brake disc may be fastened to each other while
being axially overlapped.

[0030] The wheel hub may include a cylindrical portion
and a flange portion formed to extend radially outward
from the cylindrical portion and to continuously extend in
a circumferential direction, and the fastening portion of
the wheel hub may be formed at a radial outer edge of
the flange portion so as to protrude radially outward.
[0031] The flange portion may include a weight reduc-
ing portion having a reduced thickness in an axial direc-
tion and a head portion integrally formed with the weight
reducing portion so as to continuously extend in a cir-
cumferential direction along a radial outer edge of the
weight reducing portion and formed to have a larger thick-
ness than the weight reducing portion, and the fastening
portion of the wheel hub may be formed at a radial outer
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circumferential surface of the head portion.

[0032] The wheel hub may be made by a forging meth-
od using a steel material.

[0033] The brake disc may be made by a casting meth-
od using a grey cast iron material.

[0034] The plurality of fastening protrusion portions of
the wheel hub and the fastening portion of the brake disc
may be fastened by disc bolts.

[0035] The disc bolts may be flush head disc bolts.
[0036] Bushes may be coupled to the disc bolts.
[0037] The wheel bearing assembly may further in-

clude: an inner race coupled to the wheel hub by press-
fitting the wheel hub therein and coupled through a driving
member for receiving an engine torque and a face spline
so as to rotate as a unit; an outer race rotatably supporting
the wheel hub and the inner race by being axially fitted
thereto; rolling bodies interposed between the outer race
and the wheel hub and between the outer race and the
inner race so that the wheel hub and the inner race can
be rotated relative to the outer race; and seals respec-
tively installed at an inlet of an axial separation space
between the inner race and the outer race, and an inlet
of an axial separation space between the outer race and
the wheel hub so as to prevent entry of a foreign sub-
stance.

[0038] An orbital forming portion bent radially outward
may be formed in the wheel hub, and a shoulder with
which the orbital forming portion engages may be formed
in the inner race.

Effect of the Invention

[0039] As described above, in the wheel bearing as-
sembly according to embodiments of the present inven-
tion, the wheel hub is configured with a head portion, a
weight reducing portion, and a plurality of fastening pro-
trusion portions, and is manufactured through a forging
process using a steel material, so that the productivity
can be increased, and the cooling capability can be in-
creased through suitably shaped ribs provided at a brake
disc and air passages formed thereby.

[0040] Further, it is possible to reduce the overall
weight and improve the fuel efficiency of a vehicle by
removing unnecessary portions. It is also possible to re-
duce the manufacturing cost and replacement cost of a
brake disc by reducing the material for the brake disc.
[0041] In addition, by polishing sliding portions of the
brake disc through the polishing process in a state in
which the brake disc is fastened to the wheel bearing and
assembled together, the run-out properties can be en-
hanced compared with the prior art in which a brake disc
and a wheel hub are individually subjected to run-out
processing and then assembled together. As a result, it
is possible to improve not only a brake judder phenom-
enon by reducing run-out but also squeal noise.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0042]

FIG. 1 is a partial cutaway perspective view of a
wheel bearing assembly according to an embodi-
ment of the present invention.

FIG. 2 is an enlarged perspective view of a main part
of a wheel bearing assembly according to an em-
bodiment of the present invention.

FIGS. 3 to 5 are views illustrating the assembly of a
wheel bearing assembly according to an embodi-
ment of the present invention.

FIG. 6 is a partial cutaway perspective view of a
brake disc according to another embodiment of the
present invention.

FIG. 7 is a sectional view of a wheel bearing assem-
bly according to a further embodiment of the present
invention.

FIG. 8 is an exploded perspective view of a wheel
bearing and a brake disc shown in FIG. 7.

FIG. 9 is an exploded perspective view of a wheel
bearing and a brake disc according to another em-
bodiment of the present invention.

FIG. 10 is an exploded perspective view of a wheel
bearing and a brake disc according to a further em-
bodiment of the present invention.

FIG. 11 is an exploded perspective view of a wheel
bearing and a brake disc according to a further em-
bodiment of the present invention.

MODES FOR CARRYING OUT THE INVENTION

[0043] Embodiments of the present invention will now
be described in detail with reference to the accompanying
drawings.

[0044] ReferringtoFIG. 1,the wheel bearing assembly
according to an embodiment of the presentinvention may
include awheel bearing 10 and a brake disc 100 fastened
to the wheel bearing 10 so as to rotate as a unit.

[0045] The brake disc 100 is fastened to the wheel
bearing 10 by a plurality of disc bolts 110 so that the
brake disc 100 can be separated from the wheel bearing
10 in case the brake disc 100 is repaired or replaced due
to wear, etc.

[0046] The wheel bearing 10 may include a wheel hub
20, aninner race 30, an outer race 40, and rolling bodies
50.

[0047] The wheelhub 20 may include a cylindrical por-
tion 22 having two sides that are open and face opposite
directions along an axis direction, and a flange portion
24 formed integrally with the cylindrical portion 22 so as
to extend radially outward from the cylindrical portion 22.
[0048] The inner race 30 may be inserted to penetrate
the cylindrical portion 22 and may be fastened to the cy-
lindrical portion 22 so as to rotate as a unit.

[0049] Teeth and tooth grooves may be formed on a
portion of the inner circumferential surface of the cylin-
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drical portion 22 to extend along the axial direction. The
teeth and the tooth grooves may be alternately disposed
in the circumferential direction to form an axial spline 23.
[0050] The innerrace 30 may include a cylindrical por-
tion 32 having two sides that are open and face opposite
directions along the axis direction, and having an outer
circumferential surface.

[0051] An axial spline 34 may also be formed on a por-
tion of the outer circumferential surface of the cylindrical
portion 32 of the inner race 30 facing a portion of the
inner circumferential surface of the cylindrical portion 22
of the wheel hub 20 in a state in which the inner race 30
is inserted to penetrate the cylindrical portion 22 of the
wheel hub 20.

[0052] The axial spline 34 of the inner race 30 may
have a structure in which teeth and tooth grooves corre-
sponding to the teeth and the tooth grooves of the axial
spline 23 of the wheel hub 20 are formed to extend in the
axial direction and are alternately disposed in the circum-
ferential direction.

[0053] Accordingly, when the inner race 30 is inserted
into and assembled with the cylindrical portion 22 of the
wheel hub 20, if the axial spline 23 of the wheel hub 20
is meshed and coupled with the axial spline 34 of the
inner race 30, the inner race 30 and the wheel hub 20
may be coupled together so as to rotate as a unit due to
the coupling of the axial splines 23 and 34.

[0054] A face spline 36 may be formed on one axial
end surface of the inner race 30.

[0055] Thefacespline 36 may have astructurein which
teeth and tooth grooves are formed on one end surface
of the inner race 30 so as to extend radially outward and
are alternately disposed in the circumferential direction.
[0056] A driving member (not shown) may be coupled
with the face spline 36 of the inner race 30, for example
aface spline of a constant velocity jointreceiving a torque
from an engine may be meshed and coupled with the
face spline 36 of the inner race 30 so that the inner race
30 and the constant velocity joint rotate as a unit.
[0057] Thetorque ofthe engine transmitted to the inner
race 30 through the constant velocity joint is transmitted
to the wheel hub 20. A vehicle wheel (not shown) is fas-
tened to the wheel hub 20 so that the torque of the engine
is transmitted to the vehicle wheel via the constant ve-
locity joint, the inner race 30, and the wheel hub 20.
[0058] A pilot 21 is formed on one end surface of the
cylindrical portion 22 of the wheel hub 20 to extend in the
axial direction, and serves as an assembly guide when
the vehicle wheel is fastened to and assembled with the
wheel hub 20.

[0059] A plurality of axially-penetrating hub bolts 26 is
fastened to the flange portion 24 of the wheel hub 20.
The hub bolts 26 are fastened to the vehicle wheel so
that the wheel hub 20 and the vehicle wheel are coupled
to rotate as a unit due to the fastening of the hub bolts 26.
[0060] A wheel hubraceway surface and aninnerrace
raceway surface are formed on a portion of the outer
circumferential surface of the cylindrical portion 22 of the
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wheel hub 20 and a portion of the outer circumferential
surface of the cylindrical portion 32 of the inner race 30,
respectively. Thus, the rolling bodies 50 may be seated
on and rotatably supported by the wheel hub raceway
surface and the inner race raceway surface.

[0061] In an embodiment of the present invention, the
rolling bodies 50 are ball rolling bodies disposed in the
circumferential direction so that a plurality of the rolling
bodies form a row and disposed to be spaced apart from
each other in the axial direction. However, the present
invention is not limited thereto and a single-row of rolling
bodies or rolling bodies having a shape other than a ball
shape may be installed.

[0062] The outerrace 40 may include a cylindrical por-
tion having two sides that are open and face opposite
directions along the axis direction, and may be fixedly
mounted to a non-rotating body such as a knuckle of a
vehicle (not shown) or the like.

[0063] The inner diameter of the cylindrical portion of
the outer race 40 is formed to be larger than the outer
diameter of the cylindrical portion 32 of the inner race 30
and the outer diameter of the cylindrical portion 22 of the
wheel hub 20. When the assembly of the wheel hub 20
and the inner race 30 is inserted into and assembled with
the cylindrical portion of the outer race 40, a fixed sepa-
ration space is formed between the inner circumferential
surface of the cylindrical portion of the outer race 40 and
the outer circumferential surfaces of the wheel hub 20
and the cylindrical portion 32 of the inner race 30. By
inserting and mounting the rolling bodies 50 into the sep-
aration space, the assembly of the wheel hub 20 and the
inner race 30 may be supported to facilitate relative ro-
tation by the rolling bodies 50 with respect to the outer
race 40 within the separation space.

[0064] Inorderto preventa foreign substance from en-
tering via the separation space, seals 60 may be installed
at the inlet of the separation space between the outer
race 40 and the inner race 30 and at the inlet of the sep-
aration space between the outer race 40 and the wheel
hub 20, respectively.

[0065] Referring to FIGS. 1 and 2, the flange portion
24 of the wheel hub 20 may have a shape widening ra-
dially outward from the cylindrical portion 22 and contin-
uously extending in the circumferential direction.

[0066] Weightreducing portions 24a having a reduced
thickness in the axial direction may be formed in the
flange portion 24.

[0067] A head portion 24b may be integrally formed to
continuously extend in the circumferential direction along
radial outer edges of the weight reducing portions 24a.
[0068] The head portion 24b may be formed to extend
in the axial direction and may be formed to have a thick-
ness larger than the thickness of the weight reducing
portions 24a.

[0069] Fasteningprotrusion portions 24¢ protruding ra-
dially outward may be formed on the radial outer circum-
ferential surface of the head portion 24b.

[0070] The fastening protrusion portions 24c may in-
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clude a plurality of fastening protrusion portions formed
at fixed intervals in the circumferential direction.

[0071] Fastening screw holes penetrating in the axial
direction may be formed in the fastening protrusion por-
tions 24c¢ so that the disc bolts 110 may be mounted to
the fastening screw holes and fastened to the brake disc
100.

[0072] As the head portion 24b and the fastening pro-
trusion portions 24¢ may be integrally formed with the
cylindrical portion 22 through a forging process, the pro-
ductivity for the wheel hub 20 can be improved and an
increase in rigidity can be realized.

[0073] The wheel hub 20 may be made through a forg-
ing process using a steel (carbon steel) material, for ex-
ample, S55CR.

[0074] The forging productivity for the wheel hub 20
may be improved by adjusting the position and depth of
the weight reducing portions 24a.

[0075] The brake disc 100 may include two sliding por-
tions 102 generating frictional brake force by selectively
coming into contact with brake pads (friction materials),
not shown, in response to a braking operation.

[0076] The two sliding portions 102 are disposed axi-
ally spaced apart from one another. A plurality of ribs 104
may be formed between the sliding portions 102, and the
two sliding portions 102 may be integrally connected
through the ribs 104.

[0077] The plurality of ribs 104 may be disposed at
fixed intervals in the circumferential direction to form air
passages between the ribs 104. By facilitating smooth
air circulation through the air passages, the air cooling
effect of the brake disc 100 can be improved.

[0078] Fastening protrusion portions 106 may be
formed to protrude radially inward from the radial inner
edge of one of the sliding portions 102.

[0079] The fastening protrusion portions 106 may in-
clude a plurality of fastening protrusion portions formed
to be spaced apart by fixed intervals in the circumferential
direction.

[0080] Fastening screw holes may be formed in the
respective fastening protrusion portions 106 to penetrate
them.

[0081] The respective fastening protrusion portions
106 may be formed to continuously extend from the radial
inner end surfaces of the plurality of ribs 104 and thus
increase the rigidity of the fastening protrusion portions
106.

[0082] The fastening protrusion portions 106 of the
brake disc 100 may be formed in numbers corresponding
to those of the fastening protrusion portions 24c of the
wheel hub 20.

[0083] Accordingly, the wheel hub 20 and the brake
disc 100 may be fastened together by inserting the disc
bolts 110 to penetrate the respective fastening protrusion
portions 24c and 106 and fastening them in a state in
which the fastening protrusion portions 106 of the brake
disc 100 are brought into contact with the fastening pro-
trusion portions 24c of the wheel hub 20.
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[0084] A seating protrusion 24d axially protruding be-
yond the fastening protrusion portions 24c and continu-
ously extending in the circumferential direction may be
formed in the head portion 24b of the wheel hub 20 so
that the fastening screw holes of the fastening protrusion
portions 24c of the wheel hub 20 and the fastening screw
holes of the fastening protrusion portions 106 of the brake
disc 100 can be easily aligned in the radial direction.
[0085] If the fastening protrusion portions 106 of the
brake disc 100 are seated on the seating protrusion 24d,
the fastening screw holes of the fastening protrusion por-
tions 24c of the wheel hub 20 and the fastening screw
holes of the fastening protrusion portions 106 of the brake
disc 100 are automatically aligned to radially coincide
with each other. Thus, the fastening work using the wheel
hub 20 and the disc bolts 110 of the brake disc 110 is
simplified.

[0086] If the number of the fastening protrusion por-
tions 24 ¢ of the wheel hub 20 and the fastening protrusion
portions 106 of the brake disc 100 is from five to ten, it
is possible to fasten the brake disc 100 to the wheel hub
20 so that the brake disc 100 is stably supported on the
wheel hub 20. In addition, it is possible to enhance the
ventilation effect due to the smooth air flow through the
air passages formed between the fastening protrusion
portions 106 of the brake disc 100.

[0087] The brake disc 100 may be made by a casting
method using, for example, a grey cast iron material.
[0088] As the wheel hub 20 and the brake disc 100 are
fastened togetherin a separable manner through respec-
tive fastening protrusion portions, it is possible to reduce
the overall weight as compared with the prior art by re-
moving unnecessary portions, thus facilitating the im-
provement of fuel efficiency of a vehicle.

[0089] Further, areduction in the material of the brake
disc 100 and a reduction in the replacement cost asso-
ciated with replacing the brake disc 100 is facilitated by
reducing the weight and size of the brake disc 100 having
a relatively shorter lifespan than the wheel bearing 10
having a long lifespan.

[0090] Inaddition, by polishing the sliding portions 102
of the brake disc 100 through a polishing process in a
state in which the brake disc 100 is fastened to and as-
sembled with the wheel bearing 10, it is possible to re-
duce the run-out as compared with the prior art in which
a brake disc and a wheel hub are individually subjected
to a run-out (a deflection amount with respect to a refer-
ence plane) processing and are then assembled togeth-
er. As a result, it is possible not only to improve a judder
phenomenon of the brake device caused by a run-out
defect, but also to reduce squeal noise.

[0091] Referring to FIG. 3, the brake disc 100 is as-
sembled by fitting it towards the side of the wheel bearing
10 where the hub bolts 26 of the wheel bearing 10 pro-
trude. At this time, as shown in FIG. 4, the brake disc 100
is assembled so that the fastening protrusion portions
106 of the brake disc 100 are positioned in the spaces
between the fastening protrusion portions 24c of the
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wheel bearing 10.

[0092] In otherwords, when assembling the brake disc
100 and the wheel bearing 10, the fastening protrusion
portions 24c¢ and 106 are assembled such that they do
not interfere with one another.

[0093] Then, when the brake disc 100 is rotated as
indicated by an arrow, the fastening protrusion portions
106 of the brake disc 100 and the fastening protrusion
portions 24c¢ of the wheel bearing 10 axially overlap and
coincide with one another. If, in this state, the plurality of
disc bolts 110 are inserted through respective fastening
screw holes and fastened, the mutual assembly of the
brake disc 100 and the wheel bearing 10 is completed.
[0094] The disc bolts 110 may be fastened in the di-
rection opposite to the assembly direction of the brake
disc 100.

[0095] The aforementioned assembly of the brake disc
100 and the wheel bearing 10 can be performed from
both directions, at the inner side or the outer side in re-
lation to the width direction of a vehicle, so that the as-
sembly productivity, maintenability, and serviceability
can be improved.

[0096] Referring to FIG. 5, although the weight reduc-
ing portions 24a of the wheel hub 20 are illustrated as
being formed at four locations circumferentially spaced
apart from one another, the weight reducing portions 24a
may be formed in a number greater than or less than
four. Reinforcing ribs 24g may be positioned between
the weight reducing portions 24a, and fastening holes to
which the hub bolts 26 are fastened may be formed in
the reinforcing ribs 24g.

[0097] Further, if the radial outer end portions of the
reinforcing ribs 24g are positioned between the fastening
protrusion portions 24c, the fastening holes of the hub
bolts 26 are located between the fastening protrusion
portions 24c¢ such that the overall fastening rigidity of the
wheel hub 20 may be increased.

[0098] Referring to FIG. 6, a brake disc 200 according
to another embodiment of the present invention may in-
clude two sliding portions 210 formed in a disc shape and
disposed axially spaced apart from one another, and a
plurality of ribs 220 formed in an axial separation space
between the two sliding portions 210.

[0099] The two sliding portions 210 may be integrally
connected to each other by the plurality of ribs 220.
[0100] The plurality of ribs 220 are formed in a prede-
termined shape and are disposed axially and circumfer-
entially spaced apartfrom one another. Air passages 230
allowing an air flow may be formed between the plurality
of ribs 220.

[0101] The plurality of ribs 220 may have various
shapes such as a triangular shape, a quadrangular
shape, a diamond shape or the like.

[0102] The air passages 230 may be formed in various
shapes such as a triangular shape, a quadrangular
shape, adiamond shape or the like, according to the form
of arrangement of the plurality of ribs 220.

[0103] Fastening protrusion portions 240 may be
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formed at the radial inner edge of one of the sliding por-
tions 210 so as to protrude radially inward.

[0104] The fastening protrusion portions 240 may in-
clude a plurality of fastening protrusion portions formed
at fixed intervals in the circumferential direction.

[0105] The fastening protrusion portions 240 may be
fastened to the fastening protrusion portions 24c of the
wheel hub 20 by the disc bolts 110.

[0106] In order to increase the rigidity thereof, the fas-
tening protrusion portions 240 may be formed to have a
continuous structure with the ribs 220a.

[0107] Inotherwords, some inner ribs 220a among the
plurality of ribs 220 may include a plurality of ribs formed
at fixed intervals along the radial inner edge of the sliding
portion 210. The fastening protrusion portions 240 may
be formed to continuously extend from the inner ribs
220a.

[0108] The brake disc 200 according to the present
embodiment may improve the air flowability through the
air passages 230 having various shapes.

[0109] Further, outflow ports 242 formed between the
inner ribs 220a are formed to have a wider width than
the air passages 230. Thus, the heat dissipation capa-
bility of the brake disc 200 may be increased by enhanc-
ing the flowability of air.

[0110] The brake disc 200 may be made by a casting
method using a grey cast iron material.

[0111] Referring to FIGS. 7 and 8, a wheel bearing
assembly according to another embodiment of the
present invention is different in configuration in that the
wheel hub 20 is press-fitted into the inner race 130 and
coupled thereto.

[0112] In order to prevent separation of the inner race
130 and the wheel hub 20 in a state in which the wheel
hub 20 is press-fitted into the inner race 130, an orbital
forming portion 25 bent radially outward is formed at one
axial end portion of the wheel hub 20.

[0113] The orbital forming portion 25 may be coupled
so as to engage with a shoulder 132 formed in the inner
race.

[0114] In addition, a substantially ring-shaped fasten-
ing portion 108 is formed along the radial inner edge of
the sliding portion 102 of the brake disc 100. A plurality
of fastening holes 109 are formed along the circumfer-
ential direction by penetrating the fastening portion 108.
Disc bolts 110 are inserted into the fastening holes 109
and are fastened to the fastening holes 24f of the fasten-
ing portion 24e of the wheel hub 20, such that the wheel
hub 20 and the brake disc 100 may be fastened to each
other.

[0115] Unlike the fastening protrusion portions 24c
shown in FIG. 3, the fastening portion 24e of the wheel
hub 20 may have a ring shape continuously extending in
the circumferential direction. Further, the fastening holes
24f may include a plurality of fastening holes formed at
fixed intervals along the circumferential direction.
[0116] When the brake disc 100 and the wheel hub 20
are assembled in the axial direction, the inner edge 108a
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of the fastening portion 108 of the brake disc 100 may
come into surface contact with the outer circumferential
surface of the wheel hub 20 and may serve as a guide
for assembling the brake disc 100 and the wheel hub 20.
[0117] In a state in which the fastening portion 108 of
the brake disc 100 and the fastening portion 24e of the
wheel hub 20 axially overlap with one another, bushes
112 are inserted into the fastening holes 109 of the fas-
tening portion 108 of the brake disc 100 and the fastening
holes 24f of the fastening portion 24e of the wheel hub
20, and the disc bolts 110 may be fastened to the bushes
112.

[0118] Eveninthe embodiment shownin FIG. 3, when
fastening the disc bolts 110 to the disc brake 100 and
the wheel hub 20, bushes 112 may be applied as shown
in FIG. 9.

[0119] Further, as shown in FIGS. 11 and 12, flush
head disc bolts 110 may be used as the disc bolts 110
to fasten the brake disc 100 and the wheel hub 20.
[0120] While preferred embodiments of the presentin-
vention have been described above, the present inven-
tion is not limited to the embodiments described above.
The present invention encompasses all modifications
falling within the equivalent scope, which can be easily
made from the embodiments of the present invention by
a person having ordinary knowledge in the technical field
to which the present invention belongs.

Claims
1. A wheel bearing assembly, comprising:

a wheel hub fastened to a vehicle wheel so as
to rotate as a unit and having a plurality of fas-
tening protrusion portions; and

a brake disc having a plurality of fastening pro-
trusion portions respectively fastened to the plu-
rality of fastening protrusion portions of the
wheel hub,

wherein the plurality of fastening protrusion por-
tions of the wheel hub protrude radially outward,
the plurality of fastening protrusion portions of
the brake disc protrude radially inward, and the
plurality of fastening protrusion portions of the
wheel hub and the plurality of fastening protru-
sion portions of the brake disc are fastened to
each other while being axially overlapped.

2. A wheel bearing assembly, comprising:

a wheel hub fastened to a vehicle wheel so as
to rotate as a unit and having a plurality of fas-
tening protrusion portions; and

a brake disc having a plurality of fastening pro-
trusion portions respectively fastened to the plu-
rality of fastening protrusion portions of the
wheel hub,
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wherein the wheel hub includes a cylindrical por-
tion and a flange portion formed to extend radi-
ally outward from the cylindrical portion and to
continuously extend in a circumferential direc-
tion, the plurality of fastening protrusion portions
of the wheel hub protruding radially outward at
a radial outer edge of the flange portion and be-
ing disposed to be spaced apartin fixed intervals
along the circumferential direction, and
wherein the flange portion includes a weight re-
ducing portion having a reduced thickness in an
axial direction and a head portion integrally
formed with the weight reducing portion so as
to continuously extend in the circumferential di-
rection along a radial outer edge of the weight
reducing portion and formed to have a larger
thickness than the thickness of the weight re-
ducing portion, the plurality of fastening protru-
sion portions of the wheel hub being formed on
aradial outer circumferential surface of the head
portion.

The wheel bearing assembly of Claim 2, wherein a
seating protrusion on which the plurality of fastening
protrusion portions of the brake disc is seated and
supported is formed in the head portion.

The wheel bearing assembly of Claim 3, wherein the
seating protrusion is formed to axially protrude be-
yond the plurality of fastening protrusion portions of
the wheel hub and to continuously extend along the
circumferential direction.

The wheel bearing assembly of Claim 1 or 2, wherein
the wheel hub is made by a forging method using a
steel material.

A wheel bearing assembly, comprising:

a wheel hub fastened to a vehicle wheel so as
to rotate as a unit and having a plurality of fas-
tening protrusion portions; and

a brake disc having a plurality of fastening pro-
trusion portions respectively fastened to the plu-
rality of fastening protrusion portions of the
wheel hub,

wherein the brake disc includes two sliding por-
tions generating a frictional brake force by fric-
tion with a friction material and disposed axially
spaced apart from one another and a plurality
of ribs disposed in an axial separation space be-
tween the two sliding portions and integrally con-
necting the two sliding portions to form a plurality
of air passages, and

wherein the plurality of fastening protrusion por-
tions of the brake disc are disposed along a ra-
dial inner edge of one of the sliding portions to
be spaced apart in fixed intervals in a circumfer-
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ential direction.

The wheel bearing assembly of any one of Claims
1,2 and 6, wherein the brake disc is made by a cast-
ing method using a grey cast iron material.

The wheel bearing assembly of Claim 6, wherein
sliding surfaces of the two sliding portions are run-
out processed through a polishing process in a state
in which the brake disc and the wheel bearing are
fastened to and assembled with each other.

The wheel bearing assembly of Claim 2, wherein the
weightreducing portion includes a plurality of weight
reducing portions formed circumferentially spaced
apart from one another, reinforcing ribs are formed
between the weight reducing portions, and hub bolts
for fastening the wheel hub to the vehicle wheel are
inserted into and fastened to the reinforcing ribs.

The wheel bearing assembly of Claim 9, wherein ra-
dial outer end portions of the reinforcing ribs are
formed to be positioned between the fastening pro-
trusion portions of the wheel hub.

The wheel bearing assembly of any one of Claims
1, 2 and 6, further comprising:

aninnerrace coupled to the wheel hub by means
of an axial spline by being fitted thereto so as to
rotate as a unit and coupled through a driving
member for receiving an engine torque and a
face spline so as to rotate as a unit;

an outer race rotatably supporting the wheel hub
and the inner race by being axially fitted thereto;
rolling bodies interposed between the outer race
and the wheel hub and between the outer race
and the inner race so that the wheel hub and the
inner race can be rotated relative to the outer
race; and

seals respectively installed at an inlet of an axial
separation space between the inner race and
the outer race, and an inlet of an axial separation
space between the outer race and the wheel hub
so as to prevent entry of a foreign substance.

The wheel bearing assembly of Claim 6, wherein the
plurality of ribs are formed at fixed intervals in an
axial direction and a circumferential direction, and
the plurality of air passages are formed between the
plurality of ribs.

The wheel bearing assembly of Claim 12, wherein,
among the plurality of ribs, the inner ribs located ra-
dially on an inner side include a plurality of inner ribs
formed at fixed intervals along a radial inner edge of
the sliding portion, and the plurality of fastening pro-
trusion portions of the brake disc are formed to con-
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14.

15.

16.

17.

18.

19.

20.

21.

tinuously extend from the inner ribs.

The wheel bearing assembly of Claim 13, wherein
the width between the plurality of inner ribs is formed
to be larger than the width of the air passages.

The wheel bearing assembly of Claim 12, wherein
the plurality of ribs have a triangular shape or a dia-
mond shape.

A wheel bearing assembly, comprising:

a wheel hub fastened to a vehicle wheel so as
to rotate as a unit and having a ring-shaped fas-
tening portion; and

a brake disc having a ring-shaped fastening por-
tion fastened to the fastening portion of the
wheel hub,

wherein the fastening portion of the wheel hub
protrudes radially outward, the fastening portion
of the brake disc protrudes radially inward, and
a plurality of fastening protrusion portions of the
wheel hub and the fastening portion of the brake
disc are fastened to each other while being ax-
ially overlapped.

The wheel bearing assembly of Claim 16, wherein
the wheel hub includes a cylindrical portion and a
flange portion formed to extend radially outward from
the cylindrical portion and to continuously extend in
a circumferential direction, and the fastening portion
of the wheel hub is formed at a radial outer edge of
the flange portion so as to protrude radially outward.

The wheel bearing assembly of Claim 16, wherein
the flange portion includes a weight reducing portion
having a reduced thickness in an axial direction and
a head portion integrally formed with the weight re-
ducing portion so as to continuously extend in a cir-
cumferential direction along a radial outer edge of
the weight reducing portion and formed to have a
larger thickness than the weight reducing portion,
and the fastening portion of the wheel hub is formed
at a radial outer circumferential surface of the head
portion.

The wheel bearing assembly of Claim 16, wherein
the wheel hub is made by a forging method using a
steel material.

The wheel bearing assembly of Claim 16, wherein
the brake disc is made by a casting method using a
grey cast iron material.

The wheel bearing assembly of Claim 16, wherein
the plurality of fastening protrusion portions of the
wheel hub and the fastening portion of the brake disc
are fastened by disc bolts.
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22. The wheel bearing assembly of Claim 21, wherein
the disc bolts are flush head disc bolts.

23. The wheel bearing assembly of Claim 21, wherein
bushes are coupled to the disc bolts.

24. The wheel bearing assembly of Claim 16, further
comprising:

aninnerrace coupled to the wheel hub by press-
fitting the wheel hub therein and coupled through
a driving member for receiving an engine torque
and a face spline so as to rotate as a unit;

an outer race rotatably supporting the wheel hub
and the inner race by being axially fitted thereto;
rolling bodies interposed between the outer race
and the wheel hub and between the outer race
and the inner race so that the wheel hub and the
inner race can be rotated relative to the outer
race; and

seals respectively installed at an inlet of an axial
separation space between the inner race and
the outer race, and aninlet of an axial separation
space between the outer race and the wheel hub
so as to prevent entry of a foreign substance.

25. The wheel bearing assembly of Claim 24, wherein
an orbital forming portion bent radially outward is
formed in the wheel hub, and a shoulder with which
the orbital forming portion engages is formed in the
inner race.
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