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(54) SURFACE PROCESSING OF AN ALUMINUM ARTICLE

(57)  Method for the surface processing of an alumi-
num article which visually simulates the external effect
of marble or granite.

The method comprises a step of engraving an alu-
minum article (1), in order to make a plurality of grooves
(20) thereon defining a grooved surface (2’), which is

obtained by means of vibratory finishing; a subsequent
step of anode oxidation of the grooved surface (2’) of
said aluminum article (1), generating a colorable alumi-
num oxide layer (22); a subsequent step of dyeing said
colorable aluminum oxide layer (22).

27
/ 22

26

28

[U—

Fig. 5

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 680 360 A1 2

Description

Field of application

[0001] The presentinvention regards a method for the
surface processing of an aluminum article, according to
the preamble of the main independent claim.

[0002] The present method is advantageously aimed
to obtain an aluminum article provided with at least one
surface which visually simulates the external effect of a
stone, such as marble or granite, in particular reproduc-
ing the veins and colors thereof.

[0003] The presentmethod is intended to be employed
in the metallurgy field of production of aluminum articles,
and in particular in the field of building construction and
furniture/interior design.

State of the art

[0004] As is known, aluminum articles - whether they
are rolled, extruded or produced via molding - are gen-
erally subjected to surface treatments for improving the
external characteristics thereof and for improving their
characteristics of resistance both to environmental fac-
tors and to chemical or physical stresses to which the
article itself is subjected in accordance with the different
possibilities of application.

[0005] Surface treatment processing is well known,
hereinbelow generally also termed prefinishing opera-
tions, which for example comprise operations of anode
oxidation, chemical sanitizing, chemical polishing, organ-
ic dyeing, electro-coloring, brushing, cleaning, grinding,
micro-shot peening, vibratory finishing, vibratory polish-
ing or still other processing activities.

[0006] In particular, the vibratory finishing surface
treatment (also known with the term tumbling) is aimed
to obtain a final surface that is as uniform as possible,
eliminating possible defects present after the step of pro-
duction of a semifinished aluminum article.

[0007] More in detail, vibratory finishing surface treat-
ments of known type generally provide for placing the
article to be treated in a bath of abrasive bodies made of
plastic or urea, which execute a uniform smoothing ther-
eon.

[0008] After the vibratory finishing, it is known to sub-
ject the article to a process of anode oxidation in order
to confer a greater resistance to wear thereto.

[0009] A further prefinish processing of known type is
painting. This can be provided with the object of isolating
the external surface of the article from the surrounding
environment, for example in order to prevent corrosion
effects, i.e. also with the object of conferring the desired
external finish to the article.

[0010] Inordertorender the articles more attractive on
the market, there is the known need to carry out painting
operations aimed to confer particular and appreciable
aesthetic effects and in particular advantageously aimed
to simulate the aesthetic effect of stones such as marble
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or granite.

[0011] For such purpose, such painting processing for
conferring an aesthetic effect to the article that simulates
stone and in particular the veins of marble (hereinbelow
for the sake of simplicity reference will only be made to
marble) is generally followed by means of a process of
ink sublimation.

[0012] More in detail, ink sublimation processes of
known type provide for depositing a dye, generally pow-
der, on the surface of the article to be painted and sub-
sequently subjecting the painted article to a thermal treat-
ment in which the dye sublimates and is bonded to the
article itself and confers a desired aesthetic finish thereto.
[0013] Such painting processing with the object of re-
producing marble finish on the surface of the article has
in practice shown that it does not lack drawbacks.
[0014] An important drawback of such painting
processing operations lies in the incapacity of obtaining
a surface finish of the article that simulates the marble
finish in a sufficiently realistic manner.

[0015] A further drawback of the aforesaid painting
processing operations lies in the incapacity of obtaining
a paint surface layer which is provided with good resist-
ance to environmental factors and to the chemical or
physical stresses to which the article itself is subjected.
[0016] Inparticular, the painting processing operations
of known type are unable to obtain a paint surface layer
capable of resisting for an extended time period and con-
sequently require being repeated over time, and hence
they involve a continuous expense for the maintenance
of the article.

Presentation of the invention

[0017] In this situation, the problem underlying the
present invention is therefore that of overcoming the
drawbacks shown by the prefinishing processing of
known type, by providing a method for the surface
processing of an aluminum article which allows making
aluminum articles which realistically simulate the surface
effectof astone, in particular marble or granite, and which
is simultaneously less expensive than the latter.

[0018] A further object of the present invention is to
provide a method for the surface processing of an alu-
minum article which allows making aluminum articles
provided with good resistance to corrosion and wear.
[0019] A further object of the present invention is to
provide a method for the surface processing of an alu-
minum article which allows obtaining aluminum articles
that are durable over time.

[0020] A further object of the present invention is to
provide a method for the surface processing of an alu-
minum article which does not require maintenance
processing over time.

Brief description of the drawings

[0021] The technical characteristics of the invention,
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according to the aforesaid objects, can be clearly seen
in the contents of the below-reported claims and the ad-
vantages thereof will be more event in the following de-
tailed description, made with reference to the enclosed
drawings, which represent a merely exemplifying and
non-limiting embodiment, in which:

- Figure 1 shows an aluminum article obtained by
means of the method of the present invention;

- Figure 2 shows a schematic view of an engraving
step of the present method;

- Figures 3a, 3b and 3c show three micrographs at-
tained by means of an optical microscope in which
it is possible to appreciate the extension of the
grooves present on the surface of the article of figure
1, in particular, such micrographs were attained at
three distinct areas of investigation of a section of
the aforesaid aluminum article made along the trace
II-111 of figure 1;

- Figures 4a and 4b show two images attained by
means of an optical photomacroscope of the surfac-
es of two aluminum articles treated with the present
method, in which the grooves are represented white
and the non-grooved surface is represented gray;

- Figure 5 shows an image attained by means of a
scanning electron microscope of a further area of
investigation of the section of the aluminum article
made along the trace IlI-ll of figure 1, in which it is
possible to appreciate the aluminum oxide layer of
the article of figure 1, dyed with the present method.

Detailed description of a preferred embodiment

[0022] With reference to the enclosed drawings, refer-
ence number 1 overall indicates an aluminum article ob-
tained with the surface processing method, object of the
present invention.

[0023] Advantageously, the present method is aimed
to obtain an aluminum article 1 provided with atleast one
surface 2 provided with a surface finish that simulates
the aesthetic effect of stones such as marble or granite.
[0024] Advantageously, the aluminum article 1 is in-
tended to be employed in the construction field in sub-
stitution of the aforesaid stone materials, allowing a sig-
nificant reduction of the costs with respect to the latter.
[0025] In accordance with the enclosed Figure 1, the
aluminum article 1 is in sheet form, and of course it is
intended that the aluminum article 1 can be of any one
form and can be made by means of any one aluminum
processing operation of known type, such as rolling, ex-
trusion or molding.

[0026] Advantageously, inthe present patent, the term
"aluminum" will indicate aluminum at various commercial
purities, or aluminum alloys.

[0027] According to the idea underlying the presentin-
vention, the present method comprises an engraving
step, an anode oxidation step and a dyeing step.
[0028] In particular, the method according to the inven-
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tion comprises a step of engraving at least one surface
2 of the aluminum article 1 and advantageously of the
entire aluminum article 1, with the formation of at least
one grooved surface 2’ provided with a plurality of
grooves.

[0029] Inparticular, the aforesaid engraving step is ob-
tained by means of vibratory finishing, in which a plurality
of impacting bodies 30 hits at least one surface 2 of the
aluminum article 1, making a plurality of grooves 20, ad-
vantageously defining the aforesaid grooved surface 2’,
thus as schematized in the enclosed Figure 2.

[0030] Advantageously, with the term "grooves", it
must be intended any type of surface incision, scratch,
slit or cavity of any shape and size. For example, the
grooves can comprise incisions of elongated shape
and/or circular or point-like cavities.

[0031] Advantageously, the aforesaid vibratory finish-
ing is made by means of a shakerin order to shake and/or
vibrate the impacting bodies 30.

[0032] Advantageously, the aforesaid shaker which
produces the aforesaid vibratory finishing is a tumbler,
of known type in the field, loaded with impacting bodies
30 of hardness, size and quantity selected for imparting
the above-indicated grooves 20 on the surface 2. Even
if structurally the employed tumbler can be similar to
those of known type, the impacting bodies in the case of
the present invention will not interact with the aluminum
article 1 with forces adapted to smooth the surface, i.e.
uniformits appearance, as inthe normal priorarttumblers
- rather, on the contrary, they will attain the aforesaid
grooves 20.

[0033] Inparticular, the tumbler for executing the afore-
said vibratory finishing is advantageously provided with
a tank for containing the impacting bodies 30, such tank
mechanically associated with vibrating means adapted
to shake and/or vibrate the impacting bodies 30 them-
selves, transmitting the vibrations imparted to the tank
thereto.

[0034] In operation, therefore, in the aforesaid vibrato-
ry finishing, the aluminum article 1 is inserted in the con-
tainment tank with the impacting bodies 30 shaken and/or
vibrated in order to hit the surface 2.

[0035] Advantageously, in the aforesaid vibratory fin-
ishing, the impacting bodies 30 are provided with an im-
pact force against the surface 2 such to abrade and/or
deform and/or scratch the surface 2 itself, forming the
grooves 20.

[0036] Advantageously, the impacting bodies 30 em-
ployed in the aforesaid vibratory finishing are constituted
by stones and/or castiron and/or ceramic material and/or
other bodies preferably having hardness greater than the
hardness of the aluminum article 1.

[0037] Advantageously, moreover, the impacting bod-
ies 30 are provided with an extension comprised between
0.5 and 7 cm and preferably are provided with at least
one pointed portion for scratching the surface 2.

[0038] In accordance with one embodiment of the
present invention, the engraving step provides that the
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aluminum article 1 is immersed for a time comprised be-
tween 20 and 60 seconds in a mass of impacting bodies
30 moved within a tumbler and made of stone, e.g.
crushed river stones with dimensions comprised be-
tween 0.5 and 4 cm, and preferably between 0.5 and 1
cm, and with hardness greater than 20 HB (measured
with a 10 mm ball with 500 kg load applied for 30 sec-
onds), and preferably greater than 100 HB. The impact-
ing bodies 30 are presentin a quantity such to completely
cover the aluminum article 1 in the containment tank.
Advantageously, moreover, a lubricant liquid, e.g. water,
is added together with the impacting bodies 30 in the
containment tank of the tumbler. The entire step is re-
peated multiple times and advantageously twice.
[0039] Of course, itis possible to use impacting bodies
30 of different hardness, size and quantity so as to obtain
grooves 30 with different characteristics, without depart-
ing from the protective scope of the present invention.
For example, also artificial impacting bodies 30 made of
ceramic can be used on their own or in combination with
the impacting bodies 30 made of stone.

[0040] Advantageously, the use of impacting bodies
30 of smaller dimensions and provided with at least one
pointed portion causes grooves 20 defined by a plurality
of point-like cavities that are substantially aligned. In ad-
dition, the use of impacting bodies 30 of greater quantity
or weight causes grooves 20 of greater depth, since the
weight of the impacting bodies 30 increases as well as
consequently the forces imparted on the surface 2 of the
aluminum article 1.

[0041] Advantageously, the aluminum article can be
subjected multiple times to the engraving step in order
to increase the quantity of grooves 20.

[0042] Inaccordance with a preferred embodiment, the
grooves 20 obtained by means of the vibratory finishing
are extended in an irregular manner along the grooved
surface 2’, and in particular they are extended along non-
rectilinear trajectories in order to simulate the veins and
spots that characterize the aesthetic effect of stones such
as marble and granite.

[0043] Preferably the grooves 20 are extended along
the surface 2 for a length preferably comprised between
0.1 and 5 cm and in addition the impacting bodies 30,
driven for example by the tumbler, act on the surface with
forces adapted to make the grooves 20 with depth start-
ing from the surface 2 comprised between 1 and 30 um,
and more preferably between 1 and 15 um.

[0044] Advantageously, the aforesaid depth values
were selected starting from a large number of experimen-
tal measurements executed on various aluminum articles
1 treated with the present method. In particular, Figures
3a, 3b and 3c report several experimental images made
by means of a metallographic optical microscope Leica
DMI5000, which depict three areas of investigation ob-
tained starting from a section of the aluminum article 1,
in which the local depths H of the grooves 20 are indicated
starting from the surface 2.

[0045] Several values of the local depths detected in
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the aforesaid images are shown in the following Table 1.

Table 1: Measurements of local depths of grooves

20
Depth Measurement (pm)
H1 7.34
H2 12.3
H3 13.9
H4 9.74

[0046] Preferably, moreover, the aforesaid vibratory
finishing is extended for a time such to make the grooves
20 for an area comprised between 10 and 20 % of the
surface 2.

[0047] Advantageously,in fact, the aforesaid values of
the area affected by the grooves 20 were selected start-
ing from a large number of experimental measurements
executed on various aluminum articles 1 treated with the
present method, extended for different vibratory finishing
times and selecting the aluminum articles 1 which simu-
late the aesthetic effect of stones such as marble and
granite in the most realistic manner.

[0048] In particular, the enclosed Figures 4a and 4b
show two experimental images of two grooved surfaces
2’ obtained by means of an optical photomacroscope
WILD M420, and such grooved surfaces 2’ respectively
have an area affected by the grooves 20 equal to the
10.47 % of the entire surface 2, and an area affected by
the grooves 20 equal to 19.61 % of the entire surface 2.
[0049] As indicated above, the present method com-
prises, after the engraving step, a step of anode oxidation
of the grooved surface 2’ of the aluminum article 1.
[0050] In operation, the anode oxidation step is aimed
to generate a colorable aluminum oxide layer 22, advan-
tageously distributed along the entire grooved surface 2'.
[0051] Advantageously, moreover, the present meth-
od provides, before the anode oxidation step, and pref-
erably after the engraving step, a step of cleaning the
aluminum article 1. In operation, such cleaning step is
aimed to eliminate possible traces of impurities from the
grooved surface 2’, such as organic substances, oils, fats
or pastes generally coming from various handling that
the aluminum article 1 previously sustains.

[0052] In particular, the aforesaid cleaning step com-
prises one or more operations of degreasing, rinsing
and/or deoxidizing of the surface 2 (all the aforesaid op-
erations are of conventional type, known to the man
skilled in the art and therefore not described hereinbe-
low).

[0053] Preferably, the anode oxidation step provides
for positioning the aluminum article 1 in a tank containing
an electrolytic bath preferably constituted by sulfuric acid
in aqueous solution.

[0054] In particular, within the electrolytic bath, also an
electrode is positioned adapted to act as a cathode, with
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the aluminum article 1 that acts as anode.

[0055] Advantageously, moreover, the anode oxida-
tion step provides for connecting the aluminum article 1
to the positive pole of a voltage and/or current generator,
and provides for connecting the electrode to the negative
pole of the same generator so as to anodically polarize
the aluminum article 1 itself by means of a passage of
current between the anode and cathode.

[0056] Advantageously, the aforesaid anode oxidation
step is extended over time up to obtaining a desired av-
erage thickness of the aluminum oxide layer 22. In op-
eration, in fact, the greater the duration of the anode ox-
idation step, the greater the average thickness of the alu-
minum oxide layer 22.

[0057] Advantageously, the anode oxidation step does
not modify the morphology of the grooves 20, and more
precisely it does not modify the depth or the length of the
grooves 20 themselves, as can be appreciated in the
enclosed Figures 3a, 3b and 3c. Indeed, the aluminum
oxide layer 22 does not increase from the grooved sur-
face 2’ towards the environment outside the aluminum
article 1, but rather it increases towards the interior of the
article, without filling the grooves 20.

[0058] According to the invention, the aluminum oxide
layer 22 is provided with a first thickness T1 of aluminum
oxide 22 at the grooves 20, and with a second thickness
T2 of aluminum oxide 22 at the remaining regions of the
surface 2 free of grooves 20.

[0059] In particular, the first thickness T1 attained with
the present method is smaller than the second thickness
T2, as can be appreciated by the enclosed Figures 3a,
3b and 3c.

[0060] Advantageously, the second thickness T2 of
aluminum oxide is comprised between 5 and 30 pum, e.g.
from Figures 3a, 3b and 3c a second average thickness
T2 of aluminum oxide 22 was measured of about 20 pm.
Asindicated above, such thickness can be suitably varied
by varying the time extension of the aforesaid anode ox-
idation step.

[0061] In particular, the aluminum oxide layer 22 is ex-
tended between a first face 24 and a second face 26,
regarding which the first face 24 is placed in contact with
the non-oxidized aluminum forming the aluminum article
1, and the second face 26 is directed in the opposite
direction with respect to the first face 24 and in particular
is placed in contact with the environment surrounding the
aluminum article 1.

[0062] Advantageously, moreover, as can be appreci-
ated from the enclosed figures, the first face 24 is sub-
stantially planar andin particularitis arranged ata greater
depth than the depth of the grooves 20.

[0063] Advantageously, moreover, the aluminum ox-
ide layer 22 is provided with a porous structure, i.e. with
a plurality of pores which are extended to at least partially
traverse the aluminum oxide layer 22.

[0064] The aforesaid pores are extended starting from
the second face 26 of the aluminum oxide layer 22 for
an oxidation depth, in particular up to a bottom wall (not
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illustrated) which is placed in proximity to the first face
24 of the aluminum oxide layer 22 itself, and after such
bottom wall the pores are negligible or absent.

[0065] Advantageously, the bottom wall of each pore
separates the non-oxidized aluminum forming the alumi-
num article 1 from the outside environment, preventing
a further oxidation thereof.

[0066] Advantageously, the aforesaid pores are pro-
vided with substantially cylindrical form and in particular
are provided with a nanometric diameter.

[0067] Advantageously, the first thickness T1 of alumi-
num oxide 22 is provided with first pores and the second
thickness T2 is provided with second pores, which are
generally provided with different dimensions with respect
to the aforesaid first pores and in particular, the first pores
are provided with a smaller size than the second pores.
More in detail, the first pores are characterized by an
extension, and advantageously also by a diameter,
smaller than the second pores.

[0068] As indicated above, following the anode oxida-
tion step, the present method also comprises a step for
dyeing the colorable aluminum oxide layer 22 along the
first and the second thickness T1, T2.

[0069] Advantageously, in the dyeing step, the alumi-
num article 1 is immersed in a bath containing dye sub-
stances 28, such as pigmented substances or metals,
which are adapted to penetrate into the aluminum oxide
layer 22 of the treated aluminum article 1.

[0070] In particular, in the aforesaid dyeing step, the
first thickness T1 of the aluminum oxide layer 22 is dyed
with a corresponding first coloring depth while the second
thickness T2 of the aluminum oxide layer 22 is dyed with
a corresponding second coloring depth greater than the
first depth.

[0071] Advantageously, in fact, the present method al-
lows dyeing in a different manner, and hence underlining
the grooves 20 with respect to the remaining surface 2
lacking the grooves 20 themselves. In particular, such
underlining allows advantageously simulating the aes-
thetic effect of veins present in stones such as marble
and granite in a realistic manner.

[0072] More in detail, in the aforesaid dyeing step, the
dye substances 28 penetrate into the pores of the alumi-
num oxide layer 22 which are filled with different coloring
depths at the aforesaid first and second thickness T1, T2.
[0073] Asindicated above, in fact, the first pores of the
first thickness T1 of the aluminum oxide layer 22 are ad-
vantageously provided with a size (i.e. a volume) smaller
than the second pores and hence they are susceptible
of being filled with a smaller quantity (i.e. with a lower
coloring depth) of dye substance 28 with respect to the
second pores, thus determining the different coloring of
the grooves 20 with respect to the surface 2 lacking the
latter.

[0074] Advantageously, moreover, also the different
orientation of the grooves 20 with respect to the remain-
ing surface 2 involves light reflection differences, regard-
ingthelightincidenton the grooved surface 2'. This trans-
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lates into a different perception of the color of the grooved
surface 2’ itself and more greatly enhances the grooves
20.

[0075] One example of the colored oxide layer 22 is
shown in the section of figure 5, which was obtained by
means of a scanning optical microscope (SEM), by
means of analysis of the backscattered electrons (BSE).
In particular, in such figure, it is possible to appreciate
the presence of the dye substance 28 (indicated with a
lighter coloring), which is more greatly concentrated in
proximity to the first face 24 of the aluminum oxide layer
22.

[0076] In afirstembodiment variant of the present dye-
ing step, the aluminum oxide layer 22 is dyed via electro-
coloring.

[0077] More in detail, in such electro-coloring, the an-
odized aluminum article 1 is immersed in an acidic solu-
tion containing the dye substance 28, in particular com-
posed of metallic salts, and subsequently is subjected to
an alternating current.

[0078] Consequently, metallic deposits are formed
within the pores of the aluminum oxide layer 22, which
dyethelayer itself with the characteristic color of the used
metallic salt. For example, tin metallic salts confer a dark
surface coloring.

[0079] In a second embodiment variant of the present
dyeing step, the aluminum oxide layer 22 is dyed via ab-
sorption of organic pigments, i.e. via immersion of the
aluminum article 1 in a bath containing a solution of or-
ganic pigments.

[0080] In operation, such organic pigments are ab-
sorbed from the aluminum oxide layer 22 and are depos-
ited within the pores, being bonded to the aluminum oxide
layer 22 itself through chemical bonds (generally of cov-
alent or Van Der Waals type). Advantageously, in such
second embodiment variant of the dyeing step, watersol-
uble organic dyes are used, having high solidity under
light.

[0081] Advantageously, the dyeing step of the alumi-
num article 1 can also occur through other coloring meth-
ods of known type (e.g. coloring via inorganic absorp-
tion), without departing from the protective scope of the
present patent.

[0082] Advantageously, the present method also com-
prises, following the dyeing step, a step of fixing the oxide
layer 22 and in particular the dye substance 28 present
present in its pores. Advantageously, such fixing step
allows sealing the pores of the aluminum oxide layer 22,
increasing the resistance of the aluminum article 1
against corrosive attacks.

[0083] In a first embodiment variant of the fixing step,
the latter is made under cold conditions by immersing
the aluminum article 1 in a nickel fluoride based solution,
which is susceptible of obstructing the pores of the alu-
minum oxide layer 22. In operation, in fact, in the afore-
said first embodiment of the fixing step, the nickel fluoride
precipitates within the pores of the aluminum oxide 22
and chemically reacts with the aluminum oxide 22 itself,
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determining the formation of aluminum hydroxy fluorides
which obstruct the pores.

[0084] In a second embodiment variant of the fixing
step, the latter is made under hot conditions, in which the
aluminum oxide 22 is placed in contact with a high-tem-
perature aqueous solution (in particular at temperature
higher than 85°C) which determines the transformation
of the aluminum oxide 22 itself into a compound termed
"pseudo-boehmite”, which possesses a specific volume
greater than the aluminum oxide 22. Consequently, the
pseudo-boehmite tends to be expanded, sealing the
pores.

[0085] Advantageously, the present method can also
comprise a step of polishing the surface 2 of the alumi-
num article 1, which provides for removing a surface part
of the aluminum oxide thickness 22, e.g. provided with a
thickness of 1 or 2 um.

[0086] Advantageously such polishing step is subse-
quent to the anode oxidation step, more preferably it fol-
lows the dyeing step and still more preferably it follows
the fixing step.

[0087] The invention thus conceived therefore allows
obtaining the pre-established objects.

Claims

1. Method for the surface processing of an aluminum
article, which is characterized in that it comprises:

- a step of engraving an aluminum article (1) by
means of vibratory finishing, wherein a plurality
ofimpacting bodies (30) hits atleast one surface
(2) of said aluminum article (1), forming a
grooved surface (2’) provided with a plurality of
grooves (20);

- a subsequent step of anode oxidation of the
grooved surface (2’) of said aluminum article (1),
generating a colorable aluminum oxide layer
(22) having:

- a first thickness (T1) of aluminum oxide
(22) at said grooves (20), and

-asecond thickness (T2) of aluminum oxide
(22) atthe remaining regions of said surface
(2) free of said grooves (20); said first thick-
ness (T1) being smaller than said second
thickness (T2);

- asubsequent step of dyeing said colorable alu-
minum oxide layer (22) along said first and sec-
ond thickness (T1, T2) in order to color the first
thickness (T1) of said aluminum oxide layer (22)
with a corresponding first coloring depth and to
color the second thickness (T2) of said alumi-
num oxide layer (22) with a corresponding sec-
ond coloring depth greater than the first depth.
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Method according to claim 1, characterized in that
said impacting bodies (30) employed in said vibra-
tory finishing are provided with an extension com-
prised between 0.5 and 7 cm.

Method according to any one of the preceding
claims, characterized in that said vibratory finishing
is extended in order to make said grooves (20) for
an area comprised between 10 and 20% of said sur-
face (2).

Method according to any one of the preceding
claims, characterized in that said impacting bodies
(30) employed in said vibratory finishing are provided
with a hardness greater than the hardness of said
aluminum article (1).

Method according to any one of the preceding
claims, characterized in that said grooves (20)
made in said vibratory finishing are extended starting
from said surface (2) for a depth comprised between
1 and 30 pm.

Method according to any one of the preceding
claims, characterized in that said aluminum oxide
layer (22) made in said anode oxidation step is pro-
vided with a porous structure.

Method according to any one of the preceding
claims, characterized in that said dyeing step pro-
vides for an electro-coloring.

Method according to any one of the preceding claims
1 to 6, characterized in that said dyeing step pro-
vides for dyeing said aluminum oxide layer (22) via
absorption of organic dyes.

Method according to claim 6, 7 or 8, characterized
in that it comprises, subsequent to said dyeing step,
a step of fixing said aluminum oxide layer (22), in
which the pores of said porous structure are sealed.

Method according to any one of the preceding
claims, characterized in that it comprises a step of
polishing the surface (2) of said aluminum article (1)
subsequent to said anode oxidation step.
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