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(57) Mechanical strength of a second shaft portion
of a position fixing bolt is larger than that of a first shaft
portion of a positioning bolt. Cross-sectional shape of a
positioning through-hole, cross-sectional shape of the
first shaft portion, cross-sectional shape of each of posi-
tion fixing through-holes, and cross-sectional shape of
each of the second shaft portions are designed so that
a total dimension of a first clearance (CL1) in a circum-

ferential direction (SC) about the rotation center axis is
larger than a total dimension of a second clearance (CL2)
in the circumferential direction, the second clearance
formed between an inner peripheral surface of each of
the position fixing through-holes and an outer peripheral
surface of the second shaft portion of each of the position
fixing bolts.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to an assembled
structure for assembling a tire wheel, a brake rotor and
a hub, which are provided in a vehicle, with each other.

2. Description of the Related Art

[0002] In the following description of this specification,
one side in a direction along the rotation center axis of
each wheel is referred to as "vehicle external side (vehi-
cle outside)" and the other side in the direction along the
rotation center axis is referred to as "vehicle internal side
(vehicle inside)". More specifically, as to right wheels, the
right side in the direction along the rotation center axis
is referred to as the "vehicle external side" and the left
side in the direction along the rotation center axis is re-
ferred to as the "vehicle internal side". Similarly, as to left
wheels, the left side in the direction along the rotation
center axis is referred to as the "vehicle external side"
and the right side in the direction along the rotation axis
is referred to as the "vehicle internal side".
[0003] Japanese Unexamined Patent Application Pub-
lication No. 2014-218151 discloses an assembled struc-
ture for assembling a tire wheel, a brake rotor (a brake
disc) and a hub with each other in a vehicle.
[0004] A plurality of position fixing threaded holes and
one positioning threaded hole are formed in the hub, all
of which extend in a direction parallel to the rotation cent-
er axis of the hub. Each position fixing threaded hole is
aligned on a circumference about the rotation center axis
of the hub. Furthermore, a projecting portion, which has
an annular shape and is coaxial with the rotation center
axis, is provided on the center portion of the vehicle ex-
ternal side surface of the hub.
[0005] The brake rotor, which generates a braking
force when a brake pad is pressed thereto, is arranged
on vehicle external side of the hub. In addition, position
fixing through-holes having the same number as the po-
sition fixing threaded holes and one positioning through-
hole are formed in the brake rotor. Both the position fixing
through-holes and the positioning through-hole extend
in a direction parallel to the rotation center axis. Each
position fixing through-hole is aligned on the circumfer-
ence when viewed in the rotation center axis direction of
the brake rotor. Furthermore, each position fixing
through-hole has a diameter larger than that of each po-
sition fixing threaded hole. Similarly, the positioning
through-hole has a diameter larger than that of the posi-
tioning threaded hole.
[0006] Furthermore, a circular recess, which the pro-
jecting portion of the hub is rotatably fitted into and is
coaxial with the rotation center axis of the brake rotor, is
formed on the center portion of a vehicle internal side

surface of the brake rotor. Therefore, the hub and the
brake rotor can rotate with respect to each other about
the rotation center axis (the above-mentioned recess and
projecting portion) when they are not fixed to each other
by a positioning bolt and position fixing bolts described
later.
[0007] In addition, a projecting portion having an an-
nular shape is provided on the center portion of a vehicle
external side surface of the brake rotor.
[0008] The brake rotor and the hub are temporarily
fixed to each other by the positioning bolt.
[0009] The positioning bolt is integrally provided with
a first head portion and a first shaft portion having smaller
diameter than the first head portion. A first screw portion
is formed in part of this first shaft portion.
[0010] The inner diameter of the positioning through-
hole of the brake rotor is larger than the outer diameter
of the first shaft portion of the positioning bolt. Therefore,
the first shaft portion of the positioning bolt can be insert-
ed into and removed from the positioning through-hole.
Then, when the first shaft portion is inserted into the po-
sitioning through-hole, a clearance is formed between
the positioning through-hole and the first shaft portion of
the positioning bolt. Hereinafter, this clearance is referred
to as a first clearance.
[0011] To temporarily fix the brake rotor and the hub
to each other, firstly the first shaft portion of the position-
ing bolt is inserted into the positioning through-hole of
the brake rotor from the vehicle external side and the first
screw portion of the positioning bolt is temporarily tight-
ened in the positioning threaded hole.
[0012] Subsequently, the relative rotational position of
the brake rotor with respect to the hub in the circumfer-
ential direction about the rotation center axis is finely ad-
justed using the first clearance, so that each position fix-
ing through-hole and each position fixing threaded hole
are substantially coaxial with each other. That is, each
of the position fixing threaded holes is positioned on the
inner peripheral side of the corresponding one of the po-
sition fixing through-holes when viewed in the rotation
center axis direction.
[0013] Then, the first screw portion is screwed into the
positioning threaded hole of the hub so that the first head
portion of the positioning bolt contacts with the vehicle
external side surface of the brake rotor with the vehicle
internal side surface of the brake rotor in contact with the
vehicle external side surface of the hub. Then, the hub
and the brake rotor are temporarily fixed to each other
by the positioning bolt.
[0014] The tire wheel is attached to the hub and the
brake rotor, which have been temporarily fixed to each
other in this way.
[0015] The tire wheel, to which the tire is detachable,
is located on the vehicle external side of the brake rotor.
Further, wheel through holes, which extend in a direction
parallel to the rotation center axis of the tire wheel and
have the same number as the position fixing threaded
holes, are formed in the tire wheel. Each wheel through-
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hole is aligned on the circumference when viewed in the
rotation center axis direction.
[0016] Furthermore, a recess, which the projecting
portion of the brake rotor is rotatably fitted into and has
a circular shape, is formed in the center portion of the
vehicle internal side surface of the tire wheel. Thus, the
tire wheel and the brake rotor are relatively rotatable with
each other about the rotation center axis (the recess and
the projecting portion).
[0017] The tire wheel, which is rotatably supported by
the brake rotor, is fixed to the hub and the brake rotor
using position fixing bolts having the same number as
the wheel through holes.
[0018] Each of the position fixing bolts is integrally pro-
vided with a second head portion and a second shaft
portion having a diameter smaller than that of the second
head portion. A second thread portion is formed on part
of the second shaft portion.
[0019] The inner diameter of the position fixing
through-hole of the brake rotor is larger than the outer
diameter of the second shaft portion of the position fixing
bolt. Therefore, the second shaft portion of each position
fixing bolt can be inserted into and removed from each
position fixing through-hole. Then, when the second shaft
portion of each position fixing bolt is inserted into the
corresponding one of the position fixing through-holes,
a clearance is formed between each position fixing
through-hole and each second shaft portion. Hereinafter,
this clearance is referred to as a second clearance.
[0020] To fix the tire wheel to the hub and the brake
rotor, firstly the position of each wheel through hole of
the tire wheel in the circumferential direction is made to
be coincide with that of each position fixing through-hole
of the brake rotor by relatively rotating the tire wheel with
respect to the brake rotor. Further, the tire wheel is
brought into contact with the brake rotor from the vehicle
external side.
[0021] Further, with this state maintained, the second
shaft portion of each position fixing bolt is inserted into
each wheel through hole and each position fixing
through-hole from the vehicle external side, and the sec-
ond threaded portion is screwed into each position fixing
threaded hole so that the second head is brought into
contact with the vehicle external side surface of the tire
wheel.
[0022] Then, the tire wheel is fixed to the hub and the
brake rotor.

SUMMARY OF THE INVENTION

[0023] As described above, the first clearance is used
for finely adjusting (finely tuning) the rotational position
of the brake rotor with respect to the hub so that each of
the position fixing threaded holes is positioned on the
inner peripheral side of the corresponding one of the po-
sition fixing through-holes when viewed in the rotation
center axis direction.
[0024] That is, when the brake rotor is relatively rotated

to the hub about the recess and the projecting portion
within a range where the positioning through-hole and
the first shaft portion of the positioning bolt do not contact
with each other under the state where the first screw por-
tion of the positioning bolt is temporarily tightened in the
positioning threaded hole, each of the position fixing
threaded holes is positioned on the inner peripheral side
of the corresponding one of the position fixing through-
holes when viewed in the rotation center axis direction.
[0025] Therefore, when the total value of the circum-
ferential dimension of the first clearance is larger than
the total value of the circumferential dimension of the
second clearance, a problem may occur. Namely, in this
case, when the whole circumferential area of the first
clearance is used to rotate the brake rotor with respect
to the hub, part of the position fixing threaded hole is
located on the outer peripheral side of the corresponding
position fixing through-hole when viewed in the rotation
center axis direction. Therefore, in this case, the second
threaded portion of the position fixing bolt cannot be
screwed into the position fixing threaded hole of the hub.
[0026] Thus, when the total value of the circumferential
dimension of the first clearance is larger than the total
value of the circumferential dimension of the second
clearance, it is not easy to finely adjust the relative rota-
tional position of the brake rotor with respect to the hub
so that each of the position fixing threaded holes is lo-
cated on the inner peripheral side of the corresponding
one of the position fixing through-holes when viewed in
the rotation center axis direction.
[0027] Therefore, cross-sectional shapes of the posi-
tioning through-hole, the first shaft portion (the position
fixing threaded hole) of the positioning bolt, the position
fixing through-holes, and the second shaft portions of the
position fixing bolts (the position fixing threaded holes)
are designed so that the total value of the circumferential
dimension of the first clearance is smaller than the total
value of the circumferential dimension of the second
clearance.
[0028] By the way, if the axial force of the position fixing
bolt decreases under the state where the vehicle
equipped with the tire wheel, the brake rotor and the hub
is running, the brake rotor rotates with respect to the hub
about the rotation center axis due to the rotational force
which the brake rotor receives from the tire.
[0029] As described above, the total value of the cir-
cumferential dimension of the first clearance is smaller
than the total value of the circumferential dimension of
the second clearance. Therefore, the inner peripheral
surface of the positioning through-hole of the brake rotor
collides with the first shaft portion of the positioning bolt.
[0030] However, the positioning bolt is a bolt for posi-
tioning and temporarily fixing the hub and the brake rotor.
In other words, the hub and the brake rotor (and the tire
wheel) are fixed to each other by the position fixing bolts.
[0031] Thus, the positioning bolt is typically designed
so that the mechanical strength of the first shaft portion
is smaller than the mechanical strength of the second
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shaft portion of the position fixing bolt.
[0032] Therefore, it is not preferable that the inner pe-
ripheral surface of the positioning through-hole of the
brake rotor collides with the first shaft portion of the po-
sitioning bolt.
[0033] In other words, when the brake rotor rotates with
respect to the hub due to the reduction of the axial force
of the position fixing bolt, it is preferable that the rotational
force of the brake rotor is received by the second shaft
portion of the position fixing bolt instead of the first shaft
portion of the positioning bolt.
[0034] The present invention has been made to cope
with the above problems, and has an object to provide
an assembled structure for a tire wheel, a brake rotor and
a hub in which relative position of the brake rotor to the
hub can be easily adjusted so that each of position fixing
threaded holes is located on inner peripheral side of each
of position fixing through-holes when viewed in a direc-
tion of arrangement of the tire wheel, the brake rotor and
the hub, and rotational force of the brake rotor can be
received by a shaft portion of a position fixing bolt when
the brake rotor rotates with respect to the hub due to the
reduction of an axial force of the position fixing bolt.
[0035] In order to achieve the object, an assembled
structure for tire wheel, brake rotor, and hub comprises:

a hub (20, 21, 25) including at least one positioning
threaded hole (29) and a plurality of position fixing
threaded holes (28), the hub supported by a vehicle
body so as to be rotatable about a predetermined
rotation center axis (CA);

a brake rotor (30) that faces the hub from one
side of the rotation center axis and is rotatable
with respect to the hub about the rotation center
axis, the brake rotor including at least one posi-
tioning through-hole (35) and a plurality of posi-
tion fixing through-holes (33);
a tire wheel (40) facing the brake rotor from the
one side and being rotatable with respect to the
brake rotor about the rotation center axis, the
tire wheel including a plurality of wheel through-
holes (43);
at least one positioning bolt (50) including a first
head portion (51) that contacts with a surface of
the brake rotor from the one side and a first shaft
portion (52, 53) that passes through at least one
the positioning through-hole from the one side
to the other side of the rotation center axis and
has a first screw portion (54) screwed into at
least one the positioning threaded hole;
a plurality of position fixing bolts (60) each of
which includes a second head portion (61, 61 b)
contacting with a surface of the tire wheel from
the one side and a second shaft portion (63, 64)
passing through each of the wheel through-
holes and each of the position fixing through-
holes from the one side to the other side, the

second shaft portion having a second screw por-
tion (65) that fixes the tire wheel to the hub and
the brake rotor by being screwed into each of
the position fixing threaded holes; and
at least one shock absorber (55, 70) that is in-
stalled in a first clearance (CL1) formed between
an inner peripheral surface of the positioning
through-hole and an outer peripheral surface of
the first shaft portion of the positioning bolt, the
shock absorber contacting with the inner periph-
eral surface and the outer peripheral surface
while elastically deforming.

[0036] Further, mechanical strength of the second
shaft portion of the position fixing bolt is larger than that
of the first shaft portion of the positioning bolt.
[0037] Further, cross-sectional shape of the position-
ing through-hole, cross-sectional shape of the first shaft
portion, cross-sectional shape of each of the position fix-
ing through-holes, and cross-sectional shape of each of
the second shaft portions are designed so that a total
dimension of the first clearance in a circumferential di-
rection (SC) about the rotation center axis is larger than
a total dimension of a second clearance (CL2) in the cir-
cumferential direction. The second clearance is formed
between an inner peripheral surface of each of the posi-
tion fixing through-holes and an outer peripheral surface
of the second shaft portion of each of the position fixing
bolts.
[0038] In the present invention, the total value of the
dimension of the first clearance, which is formed between
the inner peripheral surface of the positioning through-
hole and the outer peripheral surface of the first shaft
portion of the positioning bolt, in the circumferential di-
rection centered on the rotation center axis is larger than
the total value of the dimension of the second clearance,
which is formed between the inner peripheral surface of
each of the position fixing through-holes and the outer
peripheral surface of the second shaft portion of each of
the position fixing bolts, in the circumferential direction.
[0039] However, the shock absorber is installed in the
first clearance. The shock absorber contacts with the in-
ner peripheral surface of the positioning through-hole and
the outer peripheral surface of the first shaft portion of
the positioning bolt while elastically deforming.
[0040] Therefore, although the total value of the dimen-
sion of the first clearance in the circumferential direction
is larger than the total value of the dimension of the sec-
ond clearance in the circumferential direction, it is easy
to finely adjust the relative rotational position of the brake
rotor with respect to the hub when the first screw portion
of the positioning bolt is temporarily tightened in the po-
sitioning threaded hole. That is, it is easy to finely adjust
the relative rotational position of the brake rotor with re-
spect to the hub so that each of the position fixing thread-
ed holes is located on the inner peripheral side of the
corresponding one of the position fixing through-holes
when viewed in the direction of arrangement of the tire
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wheel, the brake rotor, and the hub by using the elasticity
of the shock absorber and the first clearance.
[0041] Therefore, it is easy to fix the tire wheel to the
hub and the brake rotor by the position fixing bolts.
[0042] Further, in the present invention, since the
shock absorber is installed in the first clearance, the inner
peripheral surface of the positioning through-hole does
not collide with the first shaft portion of the positioning
bolt when the brake rotor rotates with respect to the hub
due to the reduction of the axial force of the position fixing
bolts. That is, when the brake rotor rotates with respect
to the hub, the inner peripheral surface of the position
fixing through-hole collides with the outer peripheral sur-
face of the second shaft portion of the position fixing bolt.
In other words, the rotational force of the brake rotor is
received by the second shaft of the position fixing bolt,
which is higher in mechanical strength than the first shaft
portion, instead of the first shaft portion of the positioning
bolt.
[0043] Although the positioning through-hole moves
with respect to the positioning bolt when the brake rotor
rotates with respect to the hub, most of moving force of
the positioning through-hole is absorbed by the shock
absorber. As a result, most of the moving force of the
positioning through-hole is not transmitted to the first
shaft portion of the positioning bolt.
[0044] In one aspect of the present invention, cross-
sectional shapes of the positioning through-hole, the first
shaft portion, the position fixing through-hole, and the
second shaft portion are circular shapes,
a difference between an inner diameter of the positioning
through-hole and an outer diameter of the first shaft por-
tion is larger than an inner diameter of the position fixing
through-hole and an outer diameter of the second shaft
portion.
[0045] In one aspect of the present invention, the shock
absorber is an O-ring (55) made of rubber.
[0046] According to the one aspect of the present in-
vention, the shock absorber can be made at low cost.
[0047] In one aspect of the present invention, the shock
absorber is a metal annular member (70) which can elas-
tically deform in a radial direction thereof.
[0048] According to the one aspect of the present in-
vention, the shock absorber can be made at low cost.
[0049] In the above description, references used in the
following descriptions regarding embodiments are added
with parentheses to the elements of the present inven-
tion, in order to understand the invention. However, those
references should not be used to limit the scope of the
present invention.
[0050] Other objects, other features, and accompany-
ing advantages of the present invention are easily un-
derstood from the description of embodiments of the
present invention to be given referring to the following
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0051]

FIG. 1 is an exploded perspective view of a tire
wheel, a brake rotor, a hub, a positioning bolt and
position fixing bolts according to an embodiment of
the present invention.
FIG. 2 is a side view of the tire wheel fixed to the
brake rotor and the hub as viewed from vehicle ex-
ternal side.
FIG. 3 is a perspective view of the positioning bolt
and an O-ring which are integrated with each other.
FIG. 4 is a cross-sectional view of the tire wheel, the
brake rotor, and the hub taken along line IV-IV of
FIG. 2.
FIG. 5 is a cross-sectional view of the tire wheel, the
brake rotor and the hub taken along a base circum-
ference.
FIG. 6 is a cross-sectional view similar to FIG. 5 when
the brake rotor rotates with respect to the hub.
FIG. 7 is a perspective view of the positioning bolt
and an annular spring member of a modified embod-
iment of the present invention, which are integrated
with each other.
FIG. 8 is a perspective view of the annular spring
member of the modified embodiment.
FIG. 9 is a cross-sectional view of the modified em-
bodiment similar to FIG. 5.
FIG. 10 is a cross-sectional view of the position fixing
through-hole and a second large diameter shaft por-
tion of the position fixing bolt of another modified
embodiment.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0052] Hereinafter, an assembled structure of a hub
20, a brake rotor 30 and a tire wheel 40 according to an
embodiment of the present invention will be described
with reference to FIG. 1 to FIG. 6.
[0053] A wheel 10 comprises the hub 20, the brake
rotor 30 and the tire wheel 40.
[0054] The hub 20 is made of metal. As shown in FIGS.
1, 4, 5 and 6, the hub 20 comprises a hub body 21 and
a flange portion 25.
[0055] The hub 20 is supported by a vehicle body (not
shown) via a suspension member (for example, a hub
carrier) (not shown).
[0056] When the wheel 10 is an undriven wheel, the
hub 20 (the hub body 21) is supported by the hub carrier
via a spindle which is the rotation center axis CA (see
FIG. 1) extending horizontally. In this case, the hub 20
can rotate around the spindle with respect to the hub
carrier.
[0057] On the other hand, when the wheel 10 is a driven
wheel, the hub 20 (the hub body 21) is fixed to an end of
the drive shaft which is the rotation center axis CA pen-
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etrating through the hub carrier and extending horizon-
tally.
[0058] The hub body 21 is a substantially columnar
member centered on the rotation center axis CA. As
shown in FIG 4, one threaded hole 22 coaxial with the
rotation center axis CA is formed on the vehicle external
side surface of the hub body 21.
[0059] The flange portion 25 is a substantially disc-like
member centered on the rotation center axis CA. As
shown in FIG. 1 and FIG. 4, a first projecting portion 26
which has a cylindrical shape centered on the rotation
center axis CA is provided at the center portion of the
vehicle external side surface of the flange portion 25.
Furthermore, one through-hole 27, which is located on
the inner peripheral side of the first projecting portion 26
and is coaxial with the rotation center axis CA, is formed
in the flange portion 25.
[0060] Furthermore, as shown in FIGS. 1, 4, 5, and 6,
five position fixing threaded holes 28, which are located
on the outer peripheral side of the first projecting portion
26 and are positioned on one circumference centered on
the rotation center axis CA, are formed in the flange por-
tion 25 at equal angular intervals.
[0061] Furthermore, one positioning threaded hole 29
located on the outer peripheral side of the first projecting
portion 26 is formed in the flange portion 25. The posi-
tioning threaded hole 29 is also positioned on the above
circumference on which the position fixing threaded holes
28 are positioned. The inner diameter of the positioning
threaded hole 29 is smaller than the inner diameter of
each of the position fixing threaded holes 28.
[0062] As shown in FIG. 4, the vehicle external side
surface of the hub body 21 and the vehicle internal side
surface of the flange portion 25 are in contact with each
other so that relative rotation therebetween is prohibited.
Furthermore a hub fixing bolt 15 is inserted into the
through-hole 27 of the flange portion 25 from the vehicle
external side. The head portion 16 of the hub fixing bolt
15 is in contact with the vehicle external side surface of
the flange portion 25 and the screw portion 18 formed on
the shaft portion 17 of the hub fixing bolt 15 is screwed
into the threaded hole 22.
[0063] Accordingly, the hub body 21 and the flange
portion 25 are fixed to each other so that relative rotation
therebetween is prohibited.
[0064] The brake rotor 30 is made of metal. As shown
in FIGS. 1, 4, 5 and 6, the brake rotor 30 is located on
the vehicle external side of the hub 20.
[0065] The brake rotor 30 is a substantially disc-like
member centered on the rotation center axis CA. The
outer diameter of the brake rotor 30 is larger than the
outer diameter of the flange portion 25.
[0066] A second projecting portion 31, which is an an-
nular projecting portion coaxial with the rotation center
axis CA, is formed at the center portion of the vehicle
external side surface of the brake rotor 30.
[0067] As shown in FIGS. 1 and 4, one first rotation
support hole 32, which is coaxial with the rotation center

axis CA and penetrates through the brake rotor 30 (the
second projecting portion 31), is formed in the center
portion of the brake rotor 30. The inner diameter of the
first rotation support hole 32 is substantially the same as
the outer diameter of the first projecting portion 26 of the
hub 20.
[0068] Five position fixing through-holes 33, each of
which penetrates through the brake rotor 30 in a direction
parallel to the rotation center axis CA and has circular
shape in cross-section, are formed in the center portion
of the brake rotor 30 (i.e., a portion in which the second
projecting portion 31 is formed). As shown in FIG. 1, each
of the position fixing through-holes 33 is formed on one
base circumference SC, which is centered on the rotation
center axis CA and has the same diameter as the cir-
cumference (on which each of the position fixing thread-
ed holes 28 is positioned) at equal angular intervals. Each
of the position fixing through-holes 33 is larger than each
of the position fixing threaded holes 28.
[0069] As shown in FIGS. 1, 5 and 6, one head receiv-
ing recess 34 having a circular shape in cross-section is
recessed on the vehicle external side surface of the brake
rotor 30.
[0070] Further, as shown in FIGS. 5 and 6, one posi-
tioning through-hole 35, which penetrates through the
brake rotor 30 (the second projecting portion 31) in a
direction parallel to the rotation center axis CA, is formed
in the brake rotor 30. The cross-sectional shape of the
positioning through-hole 35 is a circular. The head re-
ceiving recess 34 and the positioning through-hole 35
are coaxial with each other and communicate with each
other. The diameter of the positioning through-hole 35 is
smaller than that of the head receiving recess 34. The
head receiving recess 34 and the positioning through-
hole 35 are positioned on the base circumference SC on
which the position fixing through-holes 33 are positioned.
The diameter of the positioning through-hole 35 is larger
than that of the positioning threaded hole 29.
[0071] Further, as shown in FIGS. 1 and 4, the brake
rotor 30 comprises a press contacted portion 37, which
is positioned on the outer peripheral side of the second
projecting portion 31 and is thinner than the center portion
of the brake rotor 30. When a brake pad (not shown) is
pressed against the press contacted portion 37, the brake
rotor 30 generates a braking force.
[0072] As shown in FIG. 4, the first projecting portion
26 of the hub 20 is rotatably fitted into the first rotation
support hole 32 of the brake rotor 30.
[0073] Therefore, when the hub 20 and the brake rotor
30 are not temporarily fixed (fixed) to each other by a
positioning bolt 50 and position fixing bolts 60 all of which
are described later, the hub 20 and the brake rotor 30
are relatively rotatable with each other about the rotation
center axis CA (the first projecting portion 26 and the first
rotation support hole 32).
[0074] The tire wheel 40 is made of metal (for example,
aluminum). A tire (not shown) is detachably mounted on
the outer surface of the tire wheel 40. The tire wheel 40
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is positioned on the vehicle external side of the brake
rotor 30 as shown in FIGS. 1, 4, 5 and 6.
[0075] As shown in FIGS. 1, 2 and 4, a second rotation
support hole 41 which is coaxial with the rotation center
axis CA is formed in the tire wheel 40 as a through hole.
The inner diameter of the second rotation support hole
41 is substantially the same as the inner diameter of the
first rotation support hole 32 of the brake rotor 30.
[0076] As shown in FIGS. 1, 4, 5 and 6, five head re-
ceiving recesses 42, which are positioned on the outer
peripheral side of the second rotation support hole 41
and have circular shapes, are recessed on the vehicle
external side surface of the tire wheel 40.
[0077] Furthermore, as shown in FIGS. 5 and 6, five
wheel through-holes 43, which are positioned on the out-
er peripheral side of the second rotation support hole 41
and extend in a direction parallel to the rotation center
axis CA, are formed on the vehicle internal side surface
of the tire wheel 40. The cross-sectional shape of each
of the wheel through-holes 43 is a circular. Each of the
head receiving recesses 42 and each of the wheel
through-holes 43 are formed on one circumference,
which is centered on the rotation center axis CA and has
the same diameter as the base circumference SC, at
equal angular intervals. The diameter of each of the
wheel through-holes 43 is substantially the same as each
of the position fixing through-holes 33. Each of the wheel
through-holes 43 is coaxial and communicates with the
corresponding one of the head receiving recesses 42.
The diameter of the wheel through-hole 43 is smaller
than that of the head receiving recess 42.
[0078] Furthermore, as shown in FIGS. 5 and 6, the
head receiving recess 42 side end portion of each of the
wheel through-holes 43 is constituted by an annular
curved surface 44 which is part of a spherical surface.
Each annular curved surface 44 is coaxial with the cor-
responding one of wheel through-holes 43.
[0079] As shown in FIG. 4, the first projecting portion
26 of the hub 20 is rotatably fitted into the second rotation
support hole 41 of the tire wheel 40.
[0080] Thus, when the tire wheel 40 is not fixed to the
hub 20 and the brake rotor 30 by the position fixing bolts
60, the tire wheel 40 is relatively rotatable with respect
to the hub 20 and the brake rotor 30 about the rotation
center axis CA (the first projecting portion 26 and the
second rotation support hole 41).
[0081] Thus, the hub 20 and the brake rotor 30 are
detachable to/from each other and the tire wheel 40 is
detachable to/from the hub 20 and the brake rotor 30.
[0082] In order to assemble the hub 20, the brake rotor
30 and the tire wheel 40, before the tire wheel 40 is at-
tached to the brake rotor 30, the hub 20 and the brake
rotor 30 are temporarily fixed to each other by one me-
tallic solid positioning bolt 50.
[0083] As shown in FIGS. 3, 5 and 6, the positioning
bolt 50 is integrally provided with a first head portion 51,
a first large-diameter shaft portion 52 connected to the
first head portion 51, and a first small-diameter shaft por-

tion 53 connected to the first large-diameter shaft portion
52. The cross-sectional shape of the first head portion
51, the cross-sectional shape of the first large-diameter
shaft portion 52 and the cross-sectional shape of the first
small-diameter shaft portion 53 are circular shapes. The
diameter of the first large-diameter shaft portion 52 is
smaller than that of the first head portion 51, and the
diameter of the first small-diameter shaft portion 53 is
smaller than that of the first large-diameter shaft portion
52. Furthermore, the outer diameter of the first large-
diameter shaft portion 52 is smaller than the inner diam-
eter of the positioning through-hole 35 and is larger than
the diameter of the positioning threaded hole 29. Further-
more, a first screw portion 54 is formed on the outer pe-
ripheral surface of the first small-diameter shaft portion
53.
[0084] The outer diameter of the first small-diameter
shaft portion 53 is substantially the same as the inner
diameter of the positioning threaded hole 29 and is small-
er than the inner diameter of the positioning through-hole
35.
[0085] Furthermore, the outer diameter of the first head
portion 51 is smaller than the inner diameter of the head
receiving recess 34 and is larger than the inner diameter
of the positioning through-hole 35. The thickness (wall
thickness) of the first head portion 51 is smaller than the
depth of the head receiving recess 34.
[0086] Further, as shown in FIGS. 3, 5, and 6, an O-
ring 55 made of silicone rubber excellent in heat resist-
ance is attached to (mounted on) the outer peripheral
surface of the first large-diameter shaft portion 52 of the
positioning bolt 50 while elastically deforming. In other
words, the O-ring 55, which is elastically expanded from
a free state thereof, is mounted on the outer peripheral
surface of the first large-diameter shaft portion 52.
[0087] The positioning bolt 50 and the O-ring 55 are
inserted into the head receiving recess 34 and the posi-
tioning through-hole 35 of the brake rotor 30 from the
vehicle external side.
[0088] The first small-diameter shaft portion 53 of the
positioning bolt 50 penetrates through the positioning
through-hole 35 of the brake rotor 30, and the first screw
portion 54 is screwed into the positioning threaded hole
29 of the hub 20.
[0089] However, in order to screw the first screw por-
tion 54 into the positioning threaded hole 29, the screwing
operation of the first screw portion 54 to the positioning
threaded hole 29 is temporarily stopped at the stage
where the distance between the vehicle external side sur-
face of the flange portion 25 and the vehicle internal side
surface of the first head portion 51 is larger than the di-
mension of the positioning through-hole 35 in the axial
direction. That is, the first screw portion 54 of the posi-
tioning bolt 50 is temporarily tighten in the positioning
threaded hole 29. At this time, the first large-diameter
shaft portion 52 of the positioning bolt 50 and the O-ring
55 are located in the positioning through-hole 35 to bring
the outer periphery of the O-ring 55 into contact with the
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inner peripheral surface of the positioning through-hole
35.
[0090] When the first screw portion 54 is temporarily
tightened in the positioning threaded hole 29, a clearance
is formed between the inner peripheral surface of the
positioning through-hole 35 and the outer peripheral sur-
face of the first large-diameter shaft portion 52. Herein-
after, this clearance is referred to as a first clearance CL1.
[0091] For example, as shown in FIG. 5, when the po-
sitioning bolt 50 and the positioning through-hole 35 of
the brake rotor 30 are substantially coaxial with each oth-
er, two clearances CL1-a, CL1-b are formed between the
first large-diameter shaft portion 52 and the positioning
through-hole 35. Therefore, the first clearance CL1 is
formed by the two clearances CL1-a and CL1-b.
[0092] FIG. 5 shows virtual cutting sections of the hub
20, the brake rotor 30 and the tire wheel 40 along the
base circumference SC (and the circumference on which
each of the position fixing threaded holes 28 is positioned
and the circumference on which each of the wheel
through-holes 43 is positioned). Therefore, the total value
of the dimensions (widths) of the clearances CL1-a and
CL1-b in FIG. 5 represents the total value L1 of the di-
mension (width) of the first clearance CL1 (i.e., the entire
length of the first clearance CL1) in the base circumfer-
ence SC direction.
[0093] With the first screw portion 54 of the positioning
bolt 50 temporally tightened in the positioning threaded
hole 29, a worker finely adjusts the relative rotational po-
sition of the brake rotor 30 with respect to the hub 20 in
the base circumference SC direction by using the first
clearance CL1 to make each of the position fixing thread-
ed holes 28 and the corresponding one of the position
fixing through-holes 33 substantially coaxial with each
other as shown in FIG. 5. That is, each of the position
fixing threaded holes 28 is made to be positioned on the
inner peripheral side of the corresponding one of the po-
sition fixing through-holes 33 when viewed in the rotation
center axis CA direction.
[0094] However, the O-ring 55 is in contact with the
inner peripheral surface of the positioning through-hole
35 while elastically deforming. In other words, the whole
O-ring 55 is elastically deformed substantially uniformly
and the entire outer peripheral portion thereof is in contact
with the inner peripheral surface of the positioning
through-hole 35.
[0095] Therefore, when the O-ring 55 generates suffi-
ciently large elastic biasing force, even if the worker does
not finely adjust the position of the brake rotor 30, the
dimension of the clearance CL1-a in the base circumfer-
ence SC direction in the positioning through-hole 35 and
the dimension of the clearance CL1-b in the base circum-
ference SC direction in the positioning through-hole 35
are substantially equal to each other.
[0096] Therefore, in this case, even if the worker does
not finely adjust the position of the brake rotor 30, each
of the position fixing threaded holes 28 is positioned on
the inner peripheral side of the corresponding one of the

position fixing through-holes 33 when viewed in the ro-
tation center axis CA direction by the elastic biasing force
generated by the O-ring 55.
[0097] Next, with the vehicle internal side surface of
the brake rotor 30 in contact with the vehicle external
side surface of the flange portion 25, the first screw por-
tion 54 is screwed into the positioning threaded hole 29
so that the first head portion 51 of the positioning bolt 50
is brought into contact with the vehicle external side sur-
face of the brake rotor 30 (bottom of the head receiving
recess 34). Then, the hub 20 and the brake rotor 30 are
temporarily fixed to each other by the positioning bolt 50.
[0098] Subsequently, as shown in FIG. 4, the vehicle
internal side surface of the tire wheel 40 is brought into
contact with the vehicle external side surface of the sec-
ond projecting portion 31 of the brake rotor 30 which is
temporarily fixed to the hub 20, and the second rotation
support hole 41 of the tire wheel 40 is rotatably fitted into
the first projecting portion 26 of the hub 20. The tire wheel
40 is fixed to the hub 20 and the brake rotor 30 using the
five position fixing bolts 60.
[0099] The solid position fixing bolt 60 made of the
same metal as the positioning bolt 50 is integrally pro-
vided with a second head portion 61, a second small-
diameter shaft portion 63 and a second large-diameter
shaft portion 64.
[0100] The second head portion 61 is integrally provid-
ed with a distal end portion 61 a and a press contact
portion 61 b.
[0101] The cross-sectional shape of the distal end por-
tion 61a is a hexagon.
[0102] The outer peripheral surface of the press con-
tact portion 61 b is constituted by an annular curved sur-
face 62 which is part of a spherical surface having sub-
stantially the same curvature as the annular curved sur-
face 44. That is, the cross-sectional shape of the press
contact portion 61 b is a circular. The outer diameter of
the largest diameter portion of the annular curved surface
62 is larger than the outer diameter of the largest diameter
portion of the annular curved surface 44.
[0103] The cross-sectional shape of the second small-
diameter shaft portion 63 connected to the press contact
portion 61 b and the cross-sectional shape of the second
large-diameter shaft portion 64 connected to the second
small-diameter shaft portion 63 are circulars. Further-
more, a second screw portion 65 is formed on the outer
peripheral surface of the second large-diameter shaft
portion 64.
[0104] The diameter of the second small-diameter
shaft portion 63 is smaller than those of the press contact
portion 61 b and the second large-diameter shaft portion
64.
[0105] The outer diameter of the second large-diame-
ter shaft portion 64 (the second screw portion 65) is sub-
stantially the same as the inner diameter of the position
fixing threaded holes 28.
[0106] Furthermore, the outer diameter of the second
large-diameter shaft portion 64 is smaller than the inner
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diameter of each position fixing through-hole 33 and the
inner diameter of each wheel through-hole 43.
[0107] The difference between the outer diameter of
the first large-diameter shaft portion 52 and the inner di-
ameter of the positioning through-hole 35 is larger than
the difference between the outer diameter of the second
large-diameter shaft portion 64 and the inner diameter
of the position fixing through-hole 33.
[0108] As shown in FIG. 5, each of the position fixing
bolts 60 is inserted into each of the head receiving re-
cesses 42 and each of the wheel through-holes 43 of the
tire wheel 40, each of the position fixing through-holes
33 of the brake rotor 30, and each of the position fixing
threaded holes 28 of the hub 20 from the vehicle external
side.
[0109] The second large-diameter shaft portion 64 of
each of the position fixing bolts 60 penetrates through
the corresponding one of the wheel through-holes 43 of
the tire wheel 40 and the corresponding one of the posi-
tion fixing through-holes 33 of the brake rotor 30, and
each second screw portion 65 is screwed into the corre-
sponding one of the position fixing threaded holes 28 of
the hub 20. Then, the annular curved surface 62 of the
press contact portion 61 b of each of the position fixing
bolts 60 is pressed against the corresponding one of the
annular curved surfaces 44 of the tire wheel 40, and the
brake rotor 30 (the second projecting portion 31) is sand-
wiched between the hub 20 (the flange portion 25) and
the tire wheel 40. That is, the tire wheel 40 is fixed to the
hub 20 and the brake rotor 30 by the five position fixing
bolts 60.
[0110] When the second large-diameter shaft portion
64 of each of the position fixing bolts 60 is inserted into
the corresponding one of the position fixing through-
holes 33, a clearance is formed between the inner pe-
ripheral surface of each position fixing through-hole 33
and the outer peripheral surface of each second large-
diameter shaft portion 64. Hereinafter, each of these
clearances is referred to as a second clearance CL2.
[0111] For example, as shown in FIG. 5, when the sec-
ond large-diameter shaft portion 64 of each position fixing
bolt 60 and each position fixing through-hole 33 of the
brake rotor 30 are substantially coaxial with each other,
two clearances CL2-a and CL2-b are formed between
each second large-diameter shaft portion 64 and each
position fixing through-hole 33. Therefore, a second
clearance CL2 is formed by the two clearances CL2-a
and CL2-b in each position fixing through-hole 33.
[0112] As mentioned above, FIG. 5 shows virtual cut-
ting sections of the hub 20, the brake rotor 30 and the
tire wheel 40 along the base circumference SC. There-
fore, the total value of the dimensions (widths) of the
clearances CL2-a and CL2-b in FIG. 5 represents the
total value L2 of the dimension (width) of the second
clearance CL2 (i.e., the entire length of the second clear-
ance CL2) in the base circumference SC direction.
[0113] In the present embodiment, the cross-sectional
shapes of each position fixing through-hole 33 and the

positioning through-hole 35 of the brake rotor 30, the
cross-sectional shape of the first large-diameter shaft
portion 52 of the positioning bolt 50, and the cross-sec-
tional shape of the second large-diameter shaft portion
64 of each position fixing bolt 60 are designed so that
the total value L1 of the dimension of the first clearance
CL1 in the base circumference SC direction is larger than
the total value L2 of the dimension of the second clear-
ance CL2 in the base circumference SC direction.
[0114] By the way, the outer diameter of the second
large-diameter shaft portion 64 (the second screw portion
65) of each position fixing bolt 60 is larger than the outer
diameter of the first large-diameter shaft portion 52 (and
the first small-diameter shaft portion 53) of the positioning
bolt 50. The material of the positioning bolt 50 and the
material of each position fixing bolt 60 are the same as
each other.
[0115] Therefore, the mechanical strength of the sec-
ond large-diameter shaft portion 64 of each the position
fixing bolt 60 is larger than the mechanical strength of
the first large-diameter shaft portion 52 (and the first
small-diameter shaft portion 53) of the positioning bolt 50.
[0116] When the vehicle, which has the wheel 10
equipped with the hub 20, the brake rotor 30 and the tire
wheel 40, travels on a road while rotating the tire mounted
on the outer peripheral surface of the tire wheel 40, a
vibration is transmitted from the road surface to the tire
wheel 40, the brake rotor 30 and the hub 20 via the tire.
[0117] Therefore, when a value of accumulated trav-
elling distance of this vehicle becomes large, the axial
force of the position fixing bolts 60 may decrease. Then,
as shown in FIG. 6, due to the rotational force received
from the tire, the brake rotor 30 rotates with respect to
the hub 20 in the base circumference SC direction about
the rotation center axis CA (in the example of FIG. 6, the
brake rotor 30 moves with respect to the hub 20 down-
ward in FIG. 6).
[0118] However, since the O-ring 55 is installed in the
first clearance CL1, the inner peripheral surface of the
positioning through-hole 35 does not collide with the first
large-diameter shaft portion 52 of the positioning bolt 50
when the brake rotor 30 rotates with respect to the hub
20 due to the reduction of the axial force of each position
fixing bolt 60. On the other hand, as shown in FIG. 6,
when the brake rotor 30 rotates with respect to the hub
20, the inner peripheral surface of each position fixing
through-hole 33 collides with the outer peripheral surface
of the second large-diameter shaft portion 64 of each
position fixing bolt 60. That is, the rotation force of the
brake rotor 30 is received by the second large-diameter
shaft portion 64 of each position fixing bolt 60, which has
the mechanical strength higher than the first large-diam-
eter shaft portion 52, instead of the first large-diameter
shaft portion 52 of the positioning bolt 50.
[0119] Moreover, the number of the position fixing
through-hole 33 of the brake rotor 30 and the number of
the position fixing bolt 60 are not one but five. That is,
each of the five position fixing bolts 60 (the second large-
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diameter shaft portions 64) receives part of the rotational
force of the brake rotor 30.
[0120] Therefore, when the brake rotor 30 rotates with
respect to the hub 20, the risk of the position fixing bolts
60 getting damage is small.
[0121] Although the positioning through-hole 35
moves with respect to the first large-diameter shaft por-
tion 52 of the positioning bolt 50 when the brake rotor 30
rotates with respect to the hub 20, most of the moving
force of the positioning through-hole 35 is absorbed by
the O-ring 55. Therefore, most of the moving force of the
positioning through-hole 35 is not transmitted to the first
large-diameter shaft portion 52 of the positioning bolt 50.
[0122] Therefore, when the brake rotor 30 rotates with
respect to the hub 20, the risk of the positioning bolt 50
getting damage is small.
[0123] Further, although the total value L1 of the di-
mension of the first clearance CL1 in the base circum-
ference SC direction is larger than the total value L2 of
the dimension of the second clearance CL2 in the base
circumference SC direction, it is easy to finely adjust (fine-
ly tune) the relative rotational position of the brake rotor
30 with respect to the hub 20 by using the elasticity of
the O-ring 55 and the first clearance CL1 when the po-
sitioning bolt 50 is temporary tightened. That is, it is easy
to finely adjust the relative rotational position of the brake
rotor 30 with respect to the hub 20 so that each position
fixing threaded hole 28 is positioned on the inner periph-
eral side of the corresponding one of the position fixing
through-holes 33 when viewed in the rotation center axis
CA direction.
[0124] Therefore, it is easy to temporarily fix the hub
20 and the brake rotor 30 by the positioning bolt 50 so
that each position fixing threaded hole 28 is positioned
on the inner peripheral side of the corresponding one of
the position fixing through-holes 33.
[0125] The O-ring 55 can be manufactured at low cost.
[0126] Therefore, it is possible to reduce the manufac-
turing cost of the wheel 10.
[0127] It should be noted that the present invention is
not limited to the above embodiment, and various mod-
ifications can be adopted within the scope of the present
invention.
[0128] For example, the present invention can be car-
ried out in a manner of a modified embodiment of FIGS.
7 to 9.
[0129] In this modified embodiment, an annular spring
member 70 made of an elastic metal (for example spring
steel) is used instead of the O-ring 55.
[0130] As shown in FIGS. 7 and 8, this annular spring
member 70 is integrally provided with a base portion 71
having an annular shape and a plurality of elastic defor-
mation portions 72 protruding from the base portion 71.
The elastic deformation portions 72 are arranged at equal
angular intervals in the circumferential direction of the
base portion 71.
[0131] When the annular spring member 70 is in a free
state, the inner diameter of the base portion 71 is slightly

larger than the outer diameter of the first large-diameter
shaft portion 52 of the positioning bolt 50. Further, when
the annular spring member 70 is in the free state, the
free end of each elastic deformation portion 72 is posi-
tioned on the outer peripheral side of the annular spring
member 70 with respect to the base end of each elastic
deformation portion 72. Furthermore, at this time, the di-
ameter of a circle passing through the free end of each
elastic deformation portion 72 is larger than the inner
diameter of the positioning through-hole 35.
[0132] This annular spring member 70 can be manu-
factured by, for example, press molding using a metal
plate.
[0133] Before the positioning bolt 50 is inserted into
the positioning through-hole 35 and the positioning
threaded hole 29, the base portion 71 of the annular
spring member 70 is attached to the first large-diameter
shaft portion 52 of the positioning bolt 50. Then, part of
the inner peripheral surface of the base portion 71 comes
into contact with the first large-diameter shaft portion 52.
Further, at this time, a facing surface of each elastic de-
formation portion 72 of the annular spring member 70
faces the first large-diameter shaft portion 52 and is sep-
arated from the first large-diameter shaft portion 52 to
the outer peripheral side of the first large-diameter shaft
portion 52.
[0134] The positioning bolt 50 and the annular spring
member 70, which has been integrated with each other
in this way, are inserted into each head receiving recess
34 and each positioning through-hole 35 of the brake
rotor 30 from the vehicle external side. Then, the first
screw portion 54 is temporarily tightened in the position-
ing threaded hole 29.
[0135] Then, as shown in FIG. 9, each elastic defor-
mation portion 72 of the annular spring member 70 is
positioned in the positioning through-hole 35 and each
elastic deformation portion 72 comes into contact with
the inner peripheral surface of the positioning through-
hole 35 while elastically deforming to the inner peripheral
side. Therefore, the annular spring member 70 attached
to the positioning bolt 50 performs substantially the same
function as the O-ring 55 of the above embodiment.
[0136] Therefore, also in this modified embodiment, a
first clearance CL1 is formed between the inner periph-
eral surface of the positioning through-hole 35 of the
brake rotor 30 and the outer peripheral surface of the first
large-diameter shaft portion 52 of the positioning bolt 50.
[0137] Therefore, when the hub 20 and the brake rotor
30 is temporarily fixed to each other by the positioning
bolt 50 and the tire wheel 40 is fixed to the hub 20 and
the brake rotor 30 by the position fixing bolts 60 after that,
the assembling of the wheel 10 is completed.
[0138] Since the annular spring member 70 performs
substantially the same function as the O-ring 55 in the
above embodiment, the wheel 10 of this modified em-
bodiment can perform the same action and effect as the
wheel 10 having the O-ring 55 in the above embodiment.
[0139] The annular spring member 70 can be manu-
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factured at low cost.
[0140] Therefore, also in this modified embodiment, it
is possible to reduce the manufacturing cost of the wheel
10.
[0141] Furthermore, a shock absorber, which has a
structure different from the O-ring 55 and the annular
spring member 70 and has elasticity, may be installed in
the first clearance CL1.
[0142] The positioning bolt 50 and the shock absorber
may be inserted independently (separately) into the po-
sitioning through-hole 35.
[0143] In the embodiment and the modified embodi-
ment, a plurality of the positioning threaded holes 29 may
be provided in the hub 20 and a plurality of the positioning
through-holes 35 and the head receiving recesses 34
may be provided in the brake rotor 30.
[0144] In this case, each of a plurality of the positioning
bolts 50 is inserted into the corresponding one of the
head receiving recesses 34 and the corresponding one
of the positioning through-holes 35, and the first screw
portion 54 of each positioning bolt 50 is inserted into the
corresponding one of the positioning threaded holes 29.
[0145] Each of the position fixing through-holes 33 may
be formed in the brake rotor 30 so that at least one po-
sition fixing through-hole 33 is separated from the base
circumference SC. In this case, each of position fixing
threaded holes 28 is formed in the hub 20 so that each
of position fixing threaded holes 28 faces the correspond-
ing one the position fixing through-holes 33.
[0146] A portion, which corresponds to the first large-
diameter shaft portion 52 and has a diameter smaller
than each position fixing through-hole 33, may be formed
in each position fixing bolt 60. Then, this portion corre-
sponding to the first large-diameter shaft portion 52 may
be positioned in the corresponding one of the position
fixing through-holes 33 to form a second clearance CL2
between the outer peripheral surface of this portion of
each position fixing bolt 60 and the inner peripheral sur-
face of each position fixing through-hole 33.
[0147] At least one of cross-sectional shape of each
position fixing through-hole 33, cross-sectional shape of
the positioning through-hole 35, cross-sectional shape
of the first large-diameter shaft portion 52 and cross-sec-
tional shape of the portion, which is part of the position
fixing bolt 60 and corresponds to the first large-diameter
shaft portion 52, may be a non-circular shape.
[0148] For example, as shown in FIG. 10, cross-sec-
tional shape of each position fixing through-hole 33 may
be a square. In this case, when the second large-diam-
eter shaft portion 64 of the position fixing bolt 60 and the
position fixing through-hole 33 of the brake rotor 30 are
substantially coaxial with each other, two clearances
CL2-a, CL2-b are formed between the second large-di-
ameter shaft portion 64 and the position fixing through-
hole 33. Therefore, the second clearance CL2 is formed
by the two clearances CL2-a and CL2-b.
[0149] The total value of the dimensions (widths) of the
clearances CL2-a and CL2-b in FIG. 10 represents the

total value L2 of the dimension (width) of the second
clearance CL2 (i.e., the entire length of the second clear-
ance CL2) in the base circumference SC direction.

Claims

1. An assembled structure for tire wheel, brake rotor,
and hub comprising:

a hub (20, 21, 25) including at least one posi-
tioning threaded hole (29) and a plurality of po-
sition fixing threaded holes (28), said hub sup-
ported by a vehicle body so as to be rotatable
about a predetermined rotation center axis (CA);
a brake rotor (30) that faces said hub from one
side of said rotation center axis and is rotatable
with respect to said hub about said rotation cent-
er axis, said brake rotor including at least one
positioning through-hole (35) and a plurality of
position fixing through-holes (33);
a tire wheel (40) facing said brake rotor from
said one side and being rotatable with respect
to said brake rotor about said rotation center ax-
is, said tire wheel including a plurality of wheel
through-holes (43);
at least one positioning bolt (50) including a first
head portion (51) that contacts with a surface of
said brake rotor from said one side and a first
shaft portion (52, 53) that passes through at
least one said positioning through-hole from
said one side to the other side of said rotation
center axis and has a first screw portion (54)
screwed into at least one said positioning
threaded hole;
a plurality of position fixing bolts (60) each of
which includes a second head portion (61, 61b)
contacting with a surface of said tire wheel from
said one side and a second shaft portion (63,
64) passing through each of said wheel through-
holes and each of said position fixing through-
holes from said one side to said other side, said
second shaft portion having a second screw por-
tion (65) that fixes said tire wheel to said hub
and said brake rotor by being screwed into each
of said position fixing threaded holes; and
at least one shock absorber (55, 70) that is in-
stalled in a first clearance (CL1) formed between
an inner peripheral surface of said positioning
through-hole and an outer peripheral surface of
said first shaft portion of said positioning bolt,
said shock absorber contacting with said inner
peripheral surface and said outer peripheral sur-
face while elastically deforming,
wherein,
mechanical strength of said second shaft portion
of said position fixing bolt is larger than that of
said first shaft portion of said positioning bolt,
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cross-sectional shape of said positioning
through-hole, cross-sectional shape of said first
shaft portion, cross-sectional shape of each of
said position fixing through-holes, and cross-
sectional shape of each of said second shaft por-
tions are designed so that a total dimension of
said first clearance in a circumferential direction
(SC) about said rotation center axis is larger than
a total dimension of a second clearance (CL2)
in said circumferential direction, said second
clearance formed between an inner peripheral
surface of each of said position fixing through-
holes and an outer peripheral surface of said
second shaft portion of each of said position fix-
ing bolts.

2. The assembled structure for tire wheel, brake rotor,
and hub according to claim 1, wherein,

cross-sectional shapes of said positioning
through-hole, said first shaft portion, said posi-
tion fixing through-hole, and said second shaft
portion are circular shapes,
a difference between an inner diameter of said
positioning through-hole and an outer diameter
of said first shaft portion is larger than an inner
diameter of said position fixing through-hole and
an outer diameter of said second shaft portion.

3. The assembled structure for tire wheel, brake rotor,
and hub according to claim 1 or 2, wherein,

said shock absorber is an O-ring (55) made of
rubber.

4. The assembled structure for tire wheel, brake rotor,
and hub according to claim 1 or 2, wherein,

said shock absorber is a metal annular member
(70) which can elastically deform in a radial di-
rection thereof.
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