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(54) VENTILATED BRAKE DISK FOR A MOTOR VEHICLE

(57) A ventilated brake disk for a motor vehicle has
a rotor provided with two disks having respective inner
faces (6), which are axially spaced apart and are joined
to each other through a plurality of pins (7), the radially
outermost end areas of the two faces (6) axially define
between them an annular passage (10), which houses
the wavy intermediate portion (11) of a wire damping el-

ement (3), this intermediate portion (22) is elastically de-
formed in a direction parallel to the axis of the rotor so
as to be forced against the disks, at its opposite ends,
the wire damping element (3) ends with two fastening
portions (13) which are radially inwardly bent with respect
to the intermediate portion (11) and are hooked to re-
spective pins (7).
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Description

[0001] The present invention relates to a ventilated
brake disk for a motor vehicle.
[0002] As already known, a ventilated brake disk is
formed by two facing and mutually spaced disks, which
are joined by a plurality of bridges or pins, radially and/or
tangentially, spaced from each other. In this way, some
cooling-promoting gaps are available between the two
disks and around such pins.
[0003] As already known, the brake disk has its own
natural resonance frequencies, which depend on its size,
its mass and the characteristics of its material. These
frequencies affect the vibrations of the brake disk and,
therefore, the noisiness of the braking system. In partic-
ular, they can generate an annoying whistle when the
brake pads contact the disk during braking.
[0004] Mounting a damping element on the brake disk
to dampen the vibration, and therefore the noise, is al-
ready known.
[0005] US 3,861,501 describes an elastic element hav-
ing an intermediate portion arranged in a single gap be-
tween two successive pins of the brake disk. The elastic
element further has a projecting end, which is coupled
to the edge of a driving element arranged around the
brake disk.
[0006] The solution shown in figure 10c of the docu-
ment US 5,855,257 corresponds to the preamble of claim
1 and teaches the use of a wire or sheet damping ele-
ment, which has a wavy profile and is axially interposed
between two disks of a rotor.
[0007] This solution, however, is not completely satis-
factory.
[0008] In fact, no measures in this solution allow se-
curing permanently the damping element to the rotor. At
the same time, the axial pre-load with which the damping
element is arranged between the two disks is not suffi-
cient to fasten it with respect to the rotor. In other words,
the coupling provided in this solution allows the relative
movement of the damping element with respect to the
rotor. An undesired uncoupling of the damping element
caused by the centrifugal acceleration can occur be-
cause of this relative movement.
[0009] Furthermore, said relative movement is likely to
result in a counterproductive effect with regard to the oc-
currence of resonance frequencies, and thus with regard
to the noisiness of the brake disk.
[0010] The object of the present invention is to provide
a ventilated brake disk for a motor vehicle which simply
and economically solves the aforesaid disadvantages.
[0011] According to the present invention, it is manu-
factured a ventilated brake disk for a motor vehicle as
defined in claim 1.
[0012] For a better understanding of the present inven-
tion it is now described a preferred embodiment, purely
by way of a non-limiting example, with reference to the
accompanying drawings, in which:

- Figure 1 is a perspective view of a preferred embod-
iment of the ventilated brake disk for a motor vehicle,
according to the present invention;

- Figure 2 shows a damping element of the brake disk
of Figure 1; and

- Figure 3 is a section of the brake disk of Figure 1,
obtained through a section plane perpendicular to
the axis of the brake disk, showing a detail in en-
larged scale and with parts removed for sake of clar-
ity.

[0013] In Figure 1, the reference number 1 indicates a
ventilated brake disk for a motor vehicle (not shown). The
brake disk 1 is defined by two components, namely a
rotor 2 and a damping element 3, fitted around the rotor 2.
[0014] The rotor 2 is of known type and comprises two
disks 4, which are coaxial along an axis 5 and have re-
spective inner faces 6, which are axially facing and mu-
tually spaced.
[0015] The disks 4 are mutually joined by a plurality of
pins or bridges 7 (visible in the section of Figure 3), each
of them extending from a face 6 to the other. The pins 7
are radially and/or tangentially mutually spaced, so as to
form a gap or a network of channels 8 between the two
faces 6, thus facilitating the cooling of the rotor 2.
[0016] The radially outermost end areas of the faces
6, together with those pins 7 which are arranged at the
radially outermost positions, define an annular passage
10, where the channels 8 come out.
[0017] The passage 10 houses an intermediate portion
11 of the damping element 3.
[0018] With reference also to Figure 2, the damping
element 3 is defined by a wire or a sheet of elastically
deformable material, in particular metal material, having
a constant cross section along its length. Said cross sec-
tion may also be different from the cylindrical one which
is shown by way of example.
[0019] The portion 11 has a wavy shape, with the wave
tips 12 alternately resting against both faces 6, preferably
directly, namely without elements interposed between
the tips 12 and the faces 6.
[0020] The portion 11, when mounted in the passage
10, is pre-loaded in the direction parallel to the axis 5, i.
e. it is elastically deformed to axially force the wave tips
12 against the faces 6. In other words, the portion 11 in
the direction parallel to the axis 5 is smaller than when
the portion 11 is in a non-deformed resting condition (e.
g. before fitting the damping element 3 around the rotor
2). The pre-load is set ad hoc, for example through ap-
propriate simulations, in order to optimize the vibration
damping and reduce the noisiness of the brake disk 1.
[0021] With reference to Figure 3, according to the
present invention, at its opposite ends, the damping el-
ement 3 ends with respective fastening portions 13,
which are radially bent towards the axis 5 with respect
to the portion 11 and to the passage 10 in order to engage
a channel 8. The portions 13 rest, in the tangential direc-
tion, against respective pins 7a so as to stop any move-
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ment of the damping element 3 with respect to the rotor
2 about the axis 5.
[0022] Preferably, at least one of the fastening portions
13 is hook-shaped so as to end with a tip 14 facing radially
outwards, i.e. towards the portion 11 and the passage
10. In this way, the portion or hook 13 wraps a radially
inner end 15 of the corresponding pin 7a for a more se-
cure fastening. In fact, in this way an undesired uncou-
pling of the damping element 3, due for example to the
centrifugal acceleration acting on the brake disk 1 during
the running of the motor vehicle, is avoided. Preferably,
both portions 13 are hook-shaped.
[0023] Again, with reference to Figures 2 and 3, the
damping element 3 surrounds the rotor 2 about the axis
5 by an angle relatively near to 360°, in order to ensure
that the brake disk 1 is as rotation-balanced as possible
under dynamic conditions. According to a variant not
shown, the brake disk 1 may comprise two or more damp-
ing elements, analogous to the aforesaid element 3, al-
though shorter, each of which mounted on a respective
section of the rotor 2. The arrangement of such damping
elements must be such as to obtain a disk brake as ro-
tation-balanced as possible. Obviously, in this case, the
portions 13 of each damping element 3 engage respec-
tive channels 8 which are peripherally spaced apart about
the axis 5.
[0024] As mentioned above, by providing the portions
13 at the ends of the element 3, the portion 11 is fastened
in the passage 10 in a substantially fixed position. In par-
ticular, the shape of the hook-shaped portions 13 effec-
tively prevents a possible uncoupling of the pins 7 caused
by the centrifugal acceleration.
[0025] Regardless of the optimal shape selected for
the portions 13, they allow an improved coupling to the
rotor 2 with respect to the known art, and as a conse-
quence an improvement with regard to the vibration
damping.
[0026] From the above it is, finally, evident that the de-
scribed and illustrated brake disk 1 can be subject to
modifications and variants which do not depart from the
scope of protection of the present invention as defined
in the appended claims.
[0027] In particular, as mentioned above, the shape of
the portions 13 may be slightly different from what illus-
trated by way of example.

Claims

1. A ventilated brake disk for a motor vehicle, compris-
ing:

- a rotor (2) comprising two disks (4), coaxial
along an axis (5) and having respective faces
(6), which are axially spaced apart and are
joined to each other by means of a plurality of
pins (7), tangentially defining between them a
plurality of channels; the radially outermost end

areas of said faces (6) axially defining an annular
passage (10) between them, where said chan-
nels come out;
- at least one wire damping element (3) made
of elastically deformable material and compris-
ing an intermediate portion (22) which is ar-
ranged in said annular passage (10), has a wavy
profile and is elastically deformed in the direction
parallel to said axis (5) so as to be forced against
said faces (6);

characterized in that, at its opposite ends, said wire
damping element (3) ends with respective fastening
portions (13) which are radially inwardly bent with
respect to said intermediate portion (11) to engage
at least a channel (8) and rest against respective
pins (7a) in the tangential direction.

2. A brake disk according to claim 1, characterized in
that said fastening portions (13) are exclusively cou-
pled to said rotor (2).

3. A brake disk according to claim 2, characterized in
that said fastening portions (13) are exclusively cou-
pled to said pins (7a).

4. A brake disk according to any one of the preceding
claims, characterized in that said wire damping el-
ement (4) has a constant cross section along its en-
tire length.

5. A brake disk according to any one of the preceding
claims, characterized in that at least one of said
fastening portions (13) is hook-shaped, so as to ter-
minate with a tip (14) directed radially outward, and
is wound around a radially inner end (15) of said
corresponding pin (7a).

6. A brake disk according to claim 5, characterized in
that both said fastening portions (13) are hook-
shaped.

7. A brake disk according to any one of the preceding
claims, characterized by being defined by said rotor
(2) and by said wire damping element (3); and char-
acterized in that said wire damping element (3) is
wound around said rotor (2) by an angle close to
360°.

8. A brake disk according to any one of the preceding
claims, characterized in that said intermediate por-
tion (11) consists of a plurality of waves whose tips
(12) directly rest onto said faces (6).
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