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(57) ABSTRACT 
The invention relates to a rim for a bicycle wheel comprising 
an annular body with sidewalls wherein at least one sidewall 
includes a brake track configured to cooperate with a bicycle 
brake pad. The brake track includes a groove that extends 
along a helically shaped path. 
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RM FOR A BICYCLE WHEEL AND 
RESPECTIVE BICYCLE WHEEL, AS WELL 
ASMETHOD FOR MANUFACTURING SAD 

RM 

CROSS REFERENCE TO RELATED 
APPLICATION 

This application claims the benefit of Italian Application 
No. MI2014A000763, which was filed on Apr. 23, 2014, and 
is incorporated herein by reference as if fully set forth. 

FIELD OF INVENTION 

The present invention relates to a rim for a bicycle wheel. 
The invention also relates to a bicycle wheel comprising 

Such a rim, as well as a method for manufacturing Such a 
rim. 

BACKGROUND 

As known, a rim for a bicycle wheel comprises an annular 
body intended to be coupled, on a radially outer side thereof, 
with a tyre of the bicycle wheel and, on a radially inner side 
thereof, with a plurality of spokes of the bicycle wheel. 

Typically, the aforementioned annular body comprises 
opposite sidewalls and a bottom wall in which holes are 
formed for housing the heads of the aforementioned spokes. 
On such sidewalls brake tracks are provided, on which the 

bicycle brake pads act. 
In order to provide the rims made from light alloy 

(typically aluminium or alloys thereof) with a desired hard 
ness, it is known to perform on Such rims a Surface treatment 
of plasma electrolytic oxidation (PEO). 

However, outdoor tests have shown that the aforemen 
tioned treatment penalises the braking, making it discon 
tinuous and/or irregular (in technical jargon, this is known as 
non-modular braking). In particular, such braking is initially 
very weak and then too sudden. 

In order to make braking more continuous and/or regular, 
it is known to make Suitably oriented grooves on the brake 
track. 
EP 1 018 443 describes a rim comprising, at the brake 

track, a plurality of concentric circumferential grooves typi 
cally made in the extrusion step of the rim. 
The Applicant has found that making the aforementioned 

grooves in the extrusion step requires that an extrusion 
matric is provided that is specially shaped to make Such 
grooves, with a Substantial economic burden and complica 
tion of the process. Moreover, after a lot of braking, the 
aforementioned concentric circumferential groves form cor 
responding groves on the brake pad and, when they reach a 
depth equal to the height of the grooves of the brake track, 
the brake pad no longer offers material to be abraded by the 
grooves of the brake track, this having a negative impact on 
the braking efficiency. 
On the other hand, making concentric circumferential 

grooves through Subsequent chip-removal mechanical 
machining would require either the use of a plurality of 
tools, one for each groove, or the use of a single tool and the 
consequent need to provide for a discontinuous relative 
radial movement between rim and tool. Also in this case 
there would be either an excessive economic burden or 
excessive complication of the process. 
On the market there are also bicycle wheels comprising, 

at the brake track, a plurality of substantially parallel 
grooves oriented along a direction inclined by an angle close 
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2 
to 45° with respect to the circumferential or radial direction 
of the rim. Such rims are subjected to a plasma electrolytic 
oxidation Surface treatment. Also in this case, making the 
plurality of grooves through Subsequent chip-removal 
mechanical machining requires discontinuous relative cir 
cumferential movement between rim and tool, with conse 
quent complication of the process. 

Moreover, the Applicant has found that grooves of the 
type described above cause a lot of noise during braking. 

SUMMARY 

The technical problem at the basis of the present invention 
is therefore that of providing a rim for a bicycle wheel that 
makes it possible to obtain, along with the desired efficiency 
and regularity of braking, reduced noise during braking 
itself, keeping the economic burden and/or the complexity 
of the process as low as possible. 
The present invention therefore relates, in a first aspect 

thereof, to a rim for a bicycle wheel that has an annular body 
and a side wall of the annual body has a brake track, 
configured to cooperate with a bicycle brake pad, that 
includes a helically shaped groove. 

Further aspects of the present invention include: 
a helically shaped grove that is defined by a single 

continuous groove; 
a helically shaped grove that is defined by a plurality of 

coils that are spaced apart by a predetermined distance 
in the range between 0.3 mm and 1.5 mm; 

a helically shaped grove that has a Surface roughness in 
the range between 0.5 um and 1.5 um; 

a helically shaped grove that has a depth of about 0.02 
mm, 

a helically shaped grove that has a section shaped Sub 
stantially like an arc of circumference, having bending 
radius (R) in a range between about 0.15 mm and about 
0.27 mm; 

a helically shaped grove that extends Substantially for an 
entire radial height (H) of said brake track; and, 

a helically shaped grove in brake track that is made from 
a light alloy and was Subjected to a treatment of plasma 
electrolytic oxidation. 

In particular, the present invention relates to a rim for a 
bicycle wheel comprising an annular body and, at a sidewall 
of said annular body, a brake track configured to cooperate 
with a bicycle brake pad, characterised in that said brake 
track comprises a helically shaped groove. 

Throughout the present description and in the Subsequent 
claims, the expression "helically shaped groove' is used to 
generically indicate both a groove extending without inter 
ruptions along a helical path (in this case the expression 
“single continuous groove' will be used) and a plurality of 
grooves (or portions of groove) that follow one another 
along a helical path spaced and that are spaced apart by 
Surface portions without grooves. 
Outdoor tests carried out by the Applicant have shown 

that with the aforementioned rim for bicycle wheel it is 
possible to obtain a Substantial reduction in noise during 
braking, when comparing this wheel to wheels having 
grooves in the brake track that are inclined Substantially at 
45°with respect to the circumferential or radial direction of 
the rim and having the same efficiency and regularity of 
braking. 

Moreover, providing a helically shaped groove on the 
brake track causes a Substantial simplification of the manu 
facturing process, being possible to obtain the groove by a 
single chip-removal mechanical machining (like for 
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example milling or deep turning) through a single tool that 
is moved continuously in the radial direction with respect to 
the rim while it rotates about its own rotation axis. 

The rim of the present invention can comprise one or 
more of the following preferred characteristics, taken indi 
vidually or in combination. 

In the preferred embodiments of the invention, said heli 
cally shaped groove is defined by a single continuous 
groove. 

Preferably, the helically shaped groove defines a plurality 
of coils in the brake track. 
More preferably, such coils are spaced apart by a sub 

stantially constant distance. 
Preferably, said distance is comprised in the range 

between about 0.3 mm and about 1.5 mm, even more 
preferably equal to about 0.5 mm. 

In accordance with a preferred characteristic of the pres 
ent invention, the brake track has an average Surface rough 
ness comprised in the range between about 0.5um and about 
1.5 um, preferably equal to about 1.0 Lum. 
Throughout the present description and in the Subsequent 

claims, the expression "average surface roughness” is used 
to refer to the radial roughness Ra, as defined in standard 
ISO 4287. Advantageously, such average surface roughness 
values can be advantageously obtained through milling or 
light turning mechanical machining on the annular body. 
The aforementioned average Surface roughness values must 
be considered referring to the surface of the brake track 
without the helically shaped groove, this groove being then 
formed by a further chip-removal mechanical machining 
(like for example milling or deep turning). 

Preferably, the helically shaped groove has a depth greater 
than or equal to about 0.02 mm, more preferably greater than 
or equal to about 0.05 mm. 

Preferably, the helically shaped groove has a depth lower 
than or equal to about 0.07 mm, more preferably lower than 
or equal to about 0.06 mm. 

In accordance with a preferred characteristic of the rim of 
the present invention, said helically shaped groove has a 
section shaped Substantially like an arc of circumference, 
having bending radius comprised in the range between about 
0.15 mm and about 0.27 mm, preferably equal to about 0.21 
mm. Advantageously, Such a groove can be advantageously 
obtained through chip-removal mechanical machining, car 
ried out with a tool provided with a substantially circular 
head, preferably having a bending radius corresponding to 
that of the groove to be obtained. The head of the tool could 
nevertheless also have sharp edges. 

Throughout the present description and in the Subsequent 
claims, the expression “substantially circular head' is used 
to refer to a head having a profile that, for a large part of its 
extension, has substantially the shape of an arc of circum 
ference. 

Preferably, the helically shaped groove extends substan 
tially for the entire radial height of said brake track. 

In accordance with a preferred characteristic of the pres 
ent invention, at least at said brake track said annular body 
is made from light alloy, preferably aluminium or alloys 
thereof. 

Preferably, said annular body provided with said helically 
shaped groove is subjected to a plasma electrolytic oxidation 
Surface treatment. Advantageously, such treatment provides 
the rims with a particularly high hardness, as it is desired. In 
particular, the plasma electrolytic oxidation Surface treat 
ment is carried out on the entire brake track, including the 
helically shaped groove. 
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4 
A second aspect of the invention relates to a bicycle wheel 

having an annular body and a side wall of the annual body 
has a brake track includes a helically shaped groove and 
configured to cooperate with a bicycle brake pad. 

Advantageously, the bicycle wheel of the invention 
achieves the technical effects described above in relation to 
the rim of the invention. 
A third aspect of the invention relates to a method for 

manufacturing a rim of a bicycle wheel by providing an 
annular body with sidewalls that include a brake track, and 
forming on at least one sidewall brake track a helically 
shaped groove is configured to cooperate with a bicycle 
brake pad. 

Further aspects of the manufacturing method include: 
forming the helically shaped groove through chip-removal 
mechanical machining; applying a Surface treatment of 
plasma electrolytic oxidation to the annular body; creating 
an average surface roughness on the annular body in a range 
between 0.5 um and 1.5um. 

In particular, the present invention relates to a method for 
manufacturing a rim of a bicycle wheel, comprising the 
following steps: 

providing an annular body; 
forming, on a sidewall of said annular body, a brake track 

configured to cooperate with a bicycle brake pad; 
characterised in that it comprises the following step: 
making a helically shaped groove on said brake track. 
Advantageously, the aforementioned method allows the 

rim described above to be manufactured. 
The method of the present invention can comprise one or 

more of the following preferred characteristics, taken indi 
vidually or in combination. 

Preferably, said helically shaped groove is made through 
chip-removal mechanical machining. 
More preferably, said chip-removal mechanical machin 

ing is carried out with a tool having a Substantially circular 
head, more preferably having a bending radius comprised in 
the range between about 0.15 mm and about 0.27 mm, even 
more preferably equal to about 0.21 mm. 

In accordance with a preferred characteristic of the pres 
ent invention, after said step of making said helically shaped 
groove on the brake track, a Surface treatment of plasma 
electrolytic oxidation of said annular body is carried out. 

Preferably, said brake track is made through milling or 
turning mechanical machining on said annular body to 
obtain a predetermined average Surface roughness, more 
preferably comprised in the range between about 0.5um and 
about 1.5 jum, even more preferably equal to about 1.0 Lum. 

BRIEF DESCRIPTION OF THE DRAWING(S) 

Further characteristics and advantages of the present 
invention will become clearer from the following detailed 
description of preferred embodiments thereof, made with 
reference to the attached drawings, given for indicating and 
not limiting purposes. In Such drawings: 

FIG. 1 schematically shows a perspective view of a 
bicycle wheel according to the present invention; 

FIG. 2 schematically shows a perspective view of the rim 
of the bicycle wheel of FIG. 1; 

FIG. 3 schematically shows a perspective view, in 
enlarged scale, of a portion of the rim of FIG. 2; 

FIG. 4 schematically shows a radial section view, in 
enlarged scale, of the rim of FIG. 2; 

FIG. 5 schematically shows an enlarged view of a portion 
of the radial section of FIG. 4, said portion being drawn 
inside a dashed rectangle indicated with V: 
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FIG. 6 schematically shows an enlarged view of a portion 
the radial section of FIG. 5, said portion being drawn inside 
a circumference indicated with VI. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT(S) 

The figures show a rim of a bicycle wheel in accordance 
with the present invention. Such a rim is indicated with 10, 
whereas the wheel is indicated with 11. 

The rim 10 comprises an annular body 10a configured to 
be coupled, at a radially outer portion 12 thereof, with a tyre 
100 and, at a radially inner portion 14 thereof, with a 
plurality of spokes 17. For this purpose, a plurality of 
attachment holes for the heads of the spokes 17 are formed 
on the radially inner portion 14 of the annular body 10a. 
The spokes 17 are connected to a hub 19 (FIG. 1) at the 

opposite ends to the ends for attachment to the rim 10. 
The radially outer portion 12 is separated from the radi 

ally inner portion 14 by a separating wall 13 (FIG. 4) that 
comprises, at the opposite axial end portions thereof. Sur 
faces 13a, 13b providing for supporting the beads of the tyre 
1OO. 
The radially inner portion 14 comprises opposite side 

walls 14a, 14b and a bottom wall 14c on which the holes for 
the attachment of the spokes 17 are formed. Such walls 14a, 
14b and 14c., together with the separating wall 13, defined a 
single closed chamber 140 in the radially inner portion 14 of 
the rim 10 (FIG. 4). 
On each of the aforementioned sidewalls 14a, 14b, or on 

at least one of the aforementioned sidewalls 14a, 14b, a 
brake track 20 is formed, which is configured to cooperate 
with a bicycle brake pad (not shown). 

Preferably, the rim 10 is made, at least at the brake track 
20, from a metallic material, preferably a light alloy, for 
example aluminium or alloys thereof. The remaining part of 
the rim 10 can even be made from a composite material 
comprising structural fibres incorporated in a polymeric 
matrix. 

In accordance with the present invention, the brake track 
20 comprises a helically shaped groove 22 (FIGS. 3 and 5). 
In the specific example illustrated here, this is a single 
continuous groove, but what is stated herein has analogous 
application in the case in which the groove 22 is defined by 
a plurality of portions of groove. 

Such a groove 22 defines, in the brake track 20, a plurality 
of coils 24 (FIG. 3) which are spaced apart by a distance P 
(FIG. 6). Preferably, such a distance P is constant, i.e. the 
coils are equally spaced apart from each other along any 
radial direction. 
The distance P is preferably comprised in the range 

between about 0.3 mm and about 1.5 mm. More preferably, 
the distance P is equal to about 0.5 mm. 

The brake track 20 preferably has an average surface 
roughness comprised in the range between about 0.5 um and 
about 1.5 Lum. More preferably, the average surface rough 
ness is equal to about 1.0 um. Such values of average surface 
roughness are obtained upon light milling or turning 
mechanical machining on the annular body 10a. 
The groove 22 preferably has a depth D (FIG. 6) com 

prised in the range between about 0.02 mm and about 0.07 
mm. More preferably, the depth D is comprised in the range 
between about 0.05 mm and about 0.06, the extremes being 
included. 

With particular reference to FIG. 6, the groove 22 pref 
erably has a section shaped Substantially liked an arc of 
circumference. Such a section preferably has a bending 
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6 
radius R comprised in the range between about 0.15 mm and 
about 0.27 mm. More preferably, the bending radius R is 
equal to about 0.21 mm. Such a groove 22 is obtained by 
carrying out a chip-removal mechanical machining through 
a tool 26 with a substantially circular head, preferably 
having a bending radius R' corresponding to that of the 
groove 22 to be obtained (in FIG. 6 the tool 26 is shown in 
two Successive machining positions). 

Preferably, the groove 22 extends substantially for the 
entire radial height H (FIG. 4) of the brake track 20. 
The annular body 10a provided with the groove 22 is 

preferably Subjected to a plasma electrolytic oxidation Sur 
face treatment. 
The method for manufacturing the rim 10 of the present 

invention comprises, once the annular body 10a has been 
made, making the brake track 20 on a sidewall 14a or 14b 
of the annular body 10a. 

Preferably, the brake track 20 is made through light 
milling or turning mechanical machining. This is made in 
order to obtain the average surface roughness discussed 
above. 

Preliminarily, the annular body 10a can be subjected to a 
shot blasting operation. 

Thereafter, the helically shaped groove 22 is formed on 
the brake track 20, through chip-removal mechanical 
machining (like for example milling or deep turning). 

This mechanical process is carried out through the tool 26 
described above. Such a tool 26 therefore has a bending 
radius R' comprised in the range between about 0.15 mm and 
about 0.27 mm. More preferably, the tool 26 has a bending 
radius R' equal to about 0.21 mm. 

Before or after forming the groove 22 on the annular body 
10a the coupling holes for the spokes 17 are formed. 
The annular body 10a is finally subjected to a plasma 

electrolytic oxidation Surface treatment, after a washing. 
Of course, a man skilled in the art can bring numerous 

modifications and variants to the rim of a bicycle wheel and 
to the respective bicycle wheel—as well as to the method for 
manufacturing the rim-described above, in order to satisfy 
specific and contingent requirements, all of which being in 
any case within the scope of protection of the present 
invention as defined by the following claims. 
What is claimed is: 
1. Rim for a bicycle wheel comprising an annular body 

having sidewalls, at least one sidewall has a brake track that 
is configured to cooperate with a bicycle brake pad and 
includes a single continuous helically shaped groove. 

2. Rim according to claim 1, wherein said single continu 
ous helically shaped groove defines a plurality of coils that 
are spaced apart by a Substantially constant distance. 

3. Rim according to claim 2, wherein said distance (P) is 
in a range between about 0.3 mm and about 1.5 mm. 

4. Rim according to claim 2, wherein said distance (P) is 
equal to about 0.5 mm. 

5. Rim according to claim 1, wherein said brake track has 
an average Surface roughness in a range between about 0.5 
um and about 1.5 Lum. 

6. Rim according to claim 1, wherein said single continu 
ous helically shaped groove has a depth greater than or equal 
to about 0.02 mm. 

7. Rim according to claim 1, wherein said single continu 
ous helically shaped groove has a section shaped substan 
tially like an arc of circumference, having bending radius 
(R) in a range between about 0.15 mm and about 0.27 mm. 

8. Rim according to claim 1, wherein said single continu 
ous helically shaped groove extends Substantially for an 
entire radial height (H) of said brake track. 
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9. Rim according to claim 1, wherein said annular body is 
made from light alloy at least at said brake track. 

10. Rim according to claim 9, wherein said annular body 
provided with said single continuous helically shaped 
groove was treated with plasma electrolytic oxidation. 5 

11. Bicycle wheel comprising a rim according to claim 1. 
12. Method for manufacturing a rim for a bicycle wheel, 

comprising the following steps: 
providing an annular body with sidewalls; and 
forming on at least one of said sidewalls a single con- 10 

tinuous helically shaped groove in a brake track that is 
configured to cooperate with a bicycle brake pad. 

13. Method according to claim 12, wherein said single 
continuous helically shaped groove is formed through chip 
removal mechanical machining. 15 

14. Method according to claim 12, further comprising the 
further step of applying a Surface treatment of plasma 
electrolytic oxidation to said annular body. 

15. Method according to any one of claim 12, wherein 
said brake track is formed through mechanical milling or 20 
turning machining on said annular body and has an average 
Surface roughness in a range between about 0.5 um and 
about 1.5um. 

16. Rim for a bicycle wheel comprising an annular body 
with sidewalls having brake tracks configured to cooperate 25 
with a bicycle brake pad, wherein at least one of said brake 
tracks includes a single continuous helically shaped groove. 

k k k k k 


