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(54) LASER FINISHING METHOD  FOR PROVIDING A FINISHING PATTERN ON A FABRIC

(57) It is disclosed a method for providing a finishing
pattern (3) on a fabric (20) by a laser apparatus (1) com-
prising at least one laser source (10) generating an output
laser beam (11) and moving means (12) for said laser
beam and a control unit (200), the fabric (20) being suit-
able to be used for assembling an article, preferably a
clothing article (20a), the method comprising the steps
of providing at least one predetermined finishing pattern
(3, 3’, 3", 3"’) to be scribed on said fabric (20); the step
of providing an input model (2, 2’) of at least one portion
of the article (20a) to be scribed with said predetermined
finishing pattern (3), said model (2) comprising at least
one portion or surface (2b - 2i) corresponding to a portion
or surface (20b - 20i) of the article (20a) to be scribed;
the step of combining said predetermined finishing pat-
tern (3, 3’, 3", 3"’) to be scribed on said fabric (20) and

said input model (2, 2’) of the article (2b - 2i) to be scribed,
in an output model (5, 5’) of at least one scribed portion
of said article (20a), said output model comprising at least
one scribed portion or surface (5b - 5i) corresponding to
a portion (20b - 20i) of the article (20a) scribed with the
predetermined finishing pattern (3, 3’, 3", 3"’); the step
of providing command instructions (100) for operating
said laser apparatus (1) for scribing said predetermined
finishing pattern (3, 3’, 3", 3"’) on said fabric (20) accord-
ing to said output model (5, 5’) and operating said laser
source (10) and said moving means (12) for generating
said output laser beam (11) for scribing lines and/or dots
(13) forming the predetermined finishing pattern (3, 3’,
3", 3"’) on said fabric (20) according to said command
instructions (100).
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a laser finishing
method of a fabric, and in particular of fabric suitable for
assembling an article and preferably a clothing article, in
order to obtain a desired finishing or appearance pattern
such as for example a faded, or worn finish look effect,
or to reproduce an image from a graphic file, for example
to replicate on the clothing article an image or a printed
pattern.
[0002] The present invention relates to a method for
finishing of fabrics, and in particular fabrics or articles
(and in particular clothing article) having a so-called di-
agonal weaving pattern, such as a twill weave, for exam-
ple of denim and denim apparel including for example
jeans, shirts, shorts, jackets, skirts, to obtain a faded,
washed, or worn finish or appearance.
[0003] It has to be noted that, even if in the following
specific reference will be made to the laser finishing of a
fabric for assembling a clothing article, and in particular
denim, the apparatus and the method according to the
present invention are not limited to this application, but
can be applied to any field wherein a laser beam is used
to form a finishing or appearance pattern on workpiece,
preferably having a suitable weave pattern formed by a
plurality of woven yarns, e.g. a fabric used to manufacture
an article comprising such a fabric.

BACKGROUND OF THE INVENTION

[0004] Nowadays, in different fields there is the need
of forming a predetermined finishing pattern on textile
fabric, such as for example denim fabric and garments
made of such fabric, such as for example denim.
[0005] Many people desire a faded or worn denim look.
Usually, denim became faded or distressed through nor-
mal wash and wear.
[0006] Nowadays the apparel industry produces denim
and apparel with different wear patterns.
[0007] Currently available techniques of fabric finish-
ing may include mechanical or manual abrasion, as well
as the use of chemical products intended to modify the
finishing and in general the visible appearance of the
clothing article.
[0008] Above mentioned techniques allow a realistic
faded effect since they reproduce the real wear of a cloth-
ing article, but they require a large amount of water (for
example in the stonewash technique) or of chemical
products which are damaging for humans and environ-
ment.
[0009] There are other available techniques using a
laser to change the look of a clothing article’s surface. In
such processes the finishing pattern is provided by a la-
ser, which scans the working surface. In other words, the
surface of the workpiece, for example a fabric, is proc-
essed (scribed) by means of a laser, i.e. by means of a

laser beam, wherein the localized thermal effect of the
laser beam selectively removes dyes, paints or breaks
yarns, according with power density values.
[0010] The output power of the laser is varied accord-
ing to the pattern to be reproduced, since each change
in output power value is associated with the change in
abrasion along the pattern geometry and the energy of
the single pulse is varied according to the specific grey
tone of the image (pattern) to be reproduced. The finish-
ing pattern on the clothing article is typically carried out
by a laser apparatus comprising a laser source, by pro-
viding an input graphic file containing the predetermined
finishing pattern to be scribed on the article of clothing.
[0011] This operation has some disadvantage, in fact
the pattern is scribed on the finished clothing article, i.e.
on a clothing article whose portions are assembled, e.g.
sewed together, not taking into account possible seams
or hidden portions, such as the internal part of the pock-
ets, or portions of clothing article which lies under possi-
ble belt loops, or hems which may require specific scrib-
ing operation with respect to other areas of the clothing
article to be scribed. Consequently, the pattern which is
reproduced on the clothing article does not provide the
desired visual effect.
[0012] It has to be also noted that finishing techniques
known in the art, the clothing article on which the finishing
pattern has to be provided, is scribed with a finishing
pattern by a laser source so that the one or more line of
the finishing pattern is perpendicular, or parallel to the
warp yarns, and in particular with respect to the direction
of extension of the warp yarns of the fabric.
[0013] As known a fabric or garment, and in particular
a woven fabric, is provided with warp and weft yarns wo-
ven together, according to a weaving pattern.
[0014] The warp yarns are substantially parallel one to
another, arranged along a direction of extension, e.g. a
substantially straight line according to which the warp
yarn is arranged within the fabric, that is also indicated
herein as warp yarns direction. The direction of extension
of the warp yarns is usually perpendicular to the weft
yarns direction.
[0015] Because of the weave, one side of the fabric
exposes more of the warp yarns (e.g., warp-faced side),
while the other side exposes more of the weft yarns (e.g.,
weft-faced side). Usually, in a denim fabric the warp yarns
are coloured (e.g. indigo dyed) and weft yarns are white,
a result of the weave is the warp-faced side will appear
mostly blue (indigo dyed) while the reverse side, weft-
faced side, will appear mostly white.
[0016] The one or more lines of the finishing pattern
scribed on the fabric or garment, preferably a plurality of
straight lines, are scribed (marked) to be perpendicular,
or parallel, to the warp yarns i.e. the indigo dyed yarns.
In other words, the one or more lines of the finishing pat-
tern are scribed (marked) on the fabric or garment to be
perpendicular, or parallel, with respect to the direction of
extension of the warp yarns, in order to abrade or remove
the desired amount of the die or of the yarn.
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[0017] It has to be noted that in the present description
and related claims, scribing a line on a clothing article or
fabric, is intended as scribing or marking a line by means
of a laser beam, preferably wherein the localized thermal
effect of the laser beam selectively removes dyes, paints
or breaks yarns, according with power density values.
[0018] More in detail, the line of the finishing pattern,
e.g. a straight line of the finishing pattern, is forming a
right angle, or substantially a right angle, with respect to
the warp direction.
[0019] This operation has some disadvantages. In fact,
scribing lines having such an inclination with respect to
the warp yarns results in uniformly removing a certain
amount of blue - indigo yarn thus exposing in undesired
manner many weft white yarns, resulting in unwanted
moire pattern effect, or in other unrealistic effect wherein
the fabric is uniformly discoloured as for example shown
in figure 4a, showing a detail of a clothing article finished
with prior art technique, far from reproducing the real fad-
ed and worn effect of a clothing article after several us-
age, or after a mechanical or chemical treatment.
[0020] In view of above, it is an object of the present
invention to provide a laser finishing method able to solve
the above discussed problems of known technique.
[0021] More in detail, it is an object of the present in-
vention to provide a laser finishing method which pro-
vides a desired faded, washed, or worn finish or appear-
ance to a fabric and thus on the final article (preferably
a clothing article) made by assembling portions of fabrics,
having a suitable type of weaving pattern, in particular a
diagonal weaving pattern, e.g. a twill weave, for example
denim and denim apparel.
[0022] Another object of the present invention is to pro-
vide a method for the reproduction of a pattern on a cloth-
ing article by which a more realistic visual effect, with
respect to known methods, may be reached.
[0023] Still another object of the present invention is
to provide a laser finishing method allowing a rapid mark-
ing of a predetermined pattern on a clothing article which
provides a high - quality pattern due to a high accuracy
formed lines.
[0024] Still another object of the present invention is
to provide a method for the formation of a pattern on a
clothing article which can be easily adapted to the real
shape and 3D geometry of the clothing article to be
scribed or marked.

SUMMARY OF THE INVENTION

[0025] These and other objects are achieved by a laser
finishing method according to the independent claims.
Further aspects of the present invention are set out in
the dependent claims.
[0026] The method for providing a finishing pattern on
fabric by a laser apparatus comprising at least one laser
source generating an output laser beam and moving
means for said laser beam and a control unit, the method
comprising the steps of:

- providing a predetermined finishing pattern to be
scribed on said fabric;

- providing an input model of at least one portion of
an article, preferably a clothing article, to be scribed
with said finishing pattern, said model comprising at
least one portion or surface corresponding to a por-
tion or surface forming the article;

- combining said predetermined finishing pattern to be
scribed on said fabric and said input model of the
article to be scribed, in an output model of at least
one scribed portion of said article, the output model
comprising at least one scribed portion or surface
corresponding to a portion of the article scribed with
the predetermined finishing pattern;

- providing command instructions for operating said
laser apparatus for scribing said predetermined fin-
ishing pattern on said fabric according to said output
model and operating said laser source and said mov-
ing means for generating said output laser beam for
scribing lines and/or dots forming the predetermined
finishing pattern on said fabric according to said com-
mand instructions.

[0027] It has to be immediately noted that even if in the
following reference will be made to clothing article, the
present invention can be applied to any article made of
a fabric, e.g. an article that is not wearable by a user. It
has to be also noted in the following reference will be
made to a lines and/or dots scribed (marked) by the laser
beam for providing the finishing pattern to indicate con-
tinuous lines (preferably straight lines), or lines made by
a plurality of dots (for example provided by a pulsed laser)
and arranged in succession one to another (preferably
along a straight path), so as to form a line. It has to be
noted that the according to the laser beam used the dots
marked on the fabric can be provided to be connected
one to another so as to form a continuous line of the
scribed pattern.
[0028] Advantageously according to the invention, by
using a model of the article and in particular of a clothing
article to be scribed and also of the article with the pre-
determined finishing pattern applied thereon (i.e. the out-
put model) a realistic model of the final clothing article,
as will be scribed by the laser apparatus, can be prepared
and thus the position of the finishing pattern on each por-
tion of the clothing article can be provided before carrying
out the step of scribing the finishing pattern lines by the
laser.
[0029] More in detail, the use of a model of the clothing
article on which the desired finishing pattern is applied,
allow to provide a certain and correct position of the fin-
ishing pattern on the fabric scribed by the laser.
[0030] According to an aspect, the command instruc-
tions comprise instructions for operating said laser ap-
paratus for generating said output laser beam for cutting
said fabric, obtaining at least one portion or surface, pref-
erably a plurality of portions or surfaces of the clothing
article according to said output model.
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[0031] This is an advantage when the pattern has to
be applied on a clothing article comprising several por-
tions, such as trousers and in particular jeans. In known
techniques the pattern is scribed (marked) on distinct por-
tions of clothing article already cut from a fabric, with the
disadvantage that the portions have to be positioned in
precise predetermined positions with respect to the laser
apparatus, in order to be scribed by the latter, according
to the predetermined finishing pattern. If one or more
portions are slightly displaced from the predetermined
positions, the pattern is scribed displaced with respect
to the output model. With the configuration according to
the invention, the pattern can be scribed on a fabric ac-
cording to the output model, and then each portion of a
clothing article can be obtained by laser cutting according
to the information provided with the same output model.
[0032] In particular, during the scribing operation on
the piece of fabric, the laser apparatus scans the fabric,
selectively scribing only the areas of the fabric which cor-
respond to the portions forming the clothing article, while
not scribing other areas of the fabric. When the scribing
operation is concluded, the laser apparatus is operated
to cut the scribed portions and the non-scribed portions
(in any), following the profiles contained in the output
model. The portions are assembled, for example by
known techniques, e.g. by sewing, to provide the required
final article, and in particular to provide the required final
clothing article, garment or apparel.
[0033] According to an aspect the input model com-
prises a 2D input model comprising at least one surface
or portion, preferably a plurality of surfaces or portions,
each corresponding to a different portion of the clothing
article and/or a 3D input model of the clothing article to
be scribed.
[0034] An advantage of this embodiment, is that the
laser apparatus, preferably via a control unit, can be eas-
ily and effectively controlled according to a 2D and/ or
3D output model containing both information relating for
example to the shape, profile, dimension (or a combina-
tion thereof) of the portions of the clothing article and also
containing information relating to the finishing pattern to
be applied on the clothing article.
[0035] Advantageously, the finishing pattern applied
thereon allow to effectively obtain the correct and desired
position of the finishing pattern on each part of the cloth-
ing article scribed by means of the laser.
[0036] It has to be noted that, according to an aspect,
the input model can comprise information according to
the size of the article and thus dimension of the at least
one portion or surface of the article. The operator can
select or insert the required size of the article (e.g. the
size of the clothing article) and the input model comprises
accordingly at least one portion or surface having dimen-
sion according to the selected or inserted size of the ar-
ticle.
[0037] Furthermore, the operator advantageously has
the possibility of displaying both the 2D and the 3D input
model on a monitor at the same time.

[0038] According to this aspect, said model of said at
least one portion of said clothing article to be scribed is
obtained by converting said 3D model of the clothing ar-
ticle in said 2D model comprising a plurality of 2D sur-
faces.
[0039] It has to be noted that, according to different
possible embodiments, the model of the clothing article
intended to be scribed (marked) with the method accord-
ing to the invention can be provided as a flat body, or flat
portions.
[0040] It has to be noted that are not excluded embod-
iment, wherein the model of the clothing article is provid-
ed (e.g. shown) arranged on a dummy or a hanger or
similar support in order to simulate the real shape when
worn.
[0041] In other words, the clothing article intended to
be scribed can be provided with the real shape they have
when worn, having a 3D geometry.
[0042] According to a further aspect, the step of com-
bining the predetermined finishing pattern to be scribed
on said fabric and the input model of said at least one
portion of clothing article to be scribed, obtaining said
output model, further comprises the step of modifying
said output model by adjusting the pattern appearance
on said input model, in order to modify the final length
and/or width and/or shape of said pattern as it appears
on the clothing article. Advantageously, combining the
predetermined finishing pattern to be scribed and the in-
put model of the clothing article to be scribed, allows to
provide a much more realistic model of the final clothing
article, as it will be scribed by the laser apparatus.
[0043] According to an aspect, said output model com-
prises a 2D output model comprising at least one surface
each corresponding to a scribed portion of the clothing
article and/or a 3D output model of the clothing article to
be scribed. Advantageously, an operator can display
both the 3D and the 2D output models on a monitor, in
order to have a full view of the final result. Advantageous-
ly, an operator can modify the output model according to
the needed result allowing for a better customization of
the clothing article thanks to the digitalized output model,
and avoiding the use of prior art finishing techniques such
as use of chemicals and abrasions on the final clothing
article.
[0044] According to this aspect, the method comprises
the further step of unfolding the 3D model of the scribed
clothing article in a plurality of surfaces, each correspond-
ing to a different portion of the clothing article to be
scribed, obtaining the 2D output model of a plurality of
scribed portions of the clothing article according to said
3D output model.
[0045] According to a further aspect, the step of scrib-
ing said pattern on the clothing article is performed by
said laser apparatus which receives said command in-
structions according to said output 2D and/or 3D model
of at least one of scribed portions of said clothing article.
[0046] Advantageously, different portions of the cloth-
ing article can be scribed separately from each other, in
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order to avoid different portions of the clothing article to
be scribed in a non-homogeneous manner. More in de-
tail, the desired portion of the clothing article can be
scribed according to information for scribing the corre-
sponding portion of the clothing article provided by said
output model. As mentioned, the 2D output model can
be being directly provided by combining the pattern and
the 2D input model, or generated from the 3D output mod-
el by unfolding or dividing it, thus providing a certain and
accurate position of the finishing pattern on each portion
of the clothing article.
[0047] Therefore, according to an embodiment of the
invention, it is possible to overcome drawbacks of the
know finishing techniques according to which the step of
scribing the clothing article is carried out on a clothing
article that is already assembled, thus negatively affect-
ing the overall result. In fact, this can result in some por-
tions of the clothing article which are not scribed at all,
for example the fabric portions which are covered by
pockets, or by belt loops, or flat fell seams and hems.
[0048] Advantageously, unfolding the 3D output model
of the scribed clothing article in a 2D output model, allows
to simplify the instruction to be provided to the laser ap-
paratus and allow to provide the scribing pattern for at
least one portion used to assembly the final and complete
clothing article. As above mentioned, some portions of
the final clothing article may not be scribed.
[0049] According to an aspect, the fabric of which the
clothing article is made comprises a plurality of warp
yarns and weft yarns woven together to form a diagonal
pattern comprising a plurality of diagonal lines, wherein
in said step of scribing lines forming the predetermined
finishing pattern on the clothing article, the lines are ar-
ranged perpendicular, or substantially perpendicular with
respect to the pattern of diagonal lines formed by said
woven warp yarns and weft yarns. Advantageously, the
arrangement of the lines of the finishing pattern with re-
spect to the pattern of diagonal lines formed by the woven
warp and weft yarns has been found to result in a finishing
appearance that is similar to realistic wear with respect
to the arrangement wherein the fabric undergoes while
it is normally worn by the user.
[0050] It has to be noted that the arrangement of the
lines of the finishing pattern with respect to the pattern
of diagonal lines formed by the woven warp and weft
yarns can be used independently from the method of
providing an output model of the article.
[0051] In other words, the arrangement of the lines of
the finishing pattern with respect to the pattern of diagonal
lines formed by the woven warp and weft yarns can be
used in combination with, or independently from, the
method of providing a finishing pattern on a fabric ac-
cording to claim 1 - 10.
[0052] The term "in combination" means that features
herein disclosed and/or according to independent claim
11 and dependent claims 12 - 15, can be applied the
method of claims 1 - 10). Aspect/features herein dis-
closed with the method according to claims 1 - 10 can

be applied to a method according to claims 11 - 15, and
vice versa.
[0053] Therefore, according to another aspect, the
present invention also relates to a method for providing
a finishing pattern on a fabric, the fabric being provided
with a plurality of warp yarns and weft yarns woven to-
gether to form a diagonal pattern comprising a plurality
of diagonal lines, by a laser apparatus comprising at least
one laser source, generating an output laser beam, mov-
ing means for said laser beam and a control unit, the
method comprising the steps of:

- providing command instructions for operating said
laser apparatus for scribing a predetermined finish-
ing pattern on said fabric,

- operating said laser source and said moving means
for generating said output laser beam for scribing
lines of the predetermined finishing pattern on said
fabric according to said command instructions,

the method being characterized in that said lines, scribed
by said laser source are arranged perpendicular, or sub-
stantially perpendicular, with respect to the pattern of di-
agonal lines formed by said woven warp and weft yarns.
[0054] An advantage of the method according to the
invention, and in particular of the arrangement of the lines
of the finishing pattern with respect to the pattern of di-
agonal lines (e.g. with respect to the one or more diagonal
lines) formed by the woven warp and weft yarns is that
the finishing appearance is similar to wear that the fabric
undergoes while it is normally worn by the user. In other
words, the claimed arrangement of the scribed lines of
the finishing pattern allow to replicate in a more realist
and accurate way the faded, washed or worn appearance
that the fabric normally undergoes when it is used.
[0055] Advantageously, the fabric to be finished is a
denim fabric, preferably an indigo dyed denim fabric, and
according to an aspect of the invention the colour of in-
digo died warp yarns can be effectively modified by the
thermal energy supplied by laser source according to the
finishing pattern, if one or more line is perpendicular to
the pattern of diagonal lines formed by said woven warp
and weft yarns.
[0056] Additionally, it has to be noted that the finishing
pattern is obtained only by the laser finishing, thus in
rapid and economic way compared to the known finishing
process involving washing process, or chemical treat-
ment of the fabric.
[0057] The claimed solution allows to the reduce not
only the time needed for providing the finishing pattern
but also allows to reduce chemical products, and in gen-
eral the non-environmentally friendly process, actually
used in known mechanical and chemical processes to
provide the desired finishing appearance to the fabric.
According to an aspect said lines of the finishing pattern,
scribed by said laser source are arranged substantially
perpendicular with respect to the pattern of diagonal lines
formed by said woven warp and weft yarns, so that said
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lines are arranged with an angle of 6 10°, preferably 6
5°, with respect to a direction that is perpendicular with
respect to the pattern of diagonal lines formed by said
woven warp yarns and weft yarns.
[0058] These angle ranges with respect to the perpen-
dicular arrangement of the scribed lines with respect to
the diagonal patterns of the fabric has been found to allow
a provide a finishing pattern that also provide a realistic
finishing appearance similar to wear that the fabric un-
dergoes while it is normally worn by the user, i.e. repro-
ducing the typical fabric discoloration and weaving oc-
curring after traditional finishing processes but without
the undesired use of chemicals and other not environ-
mentally friendly process.
[0059] According to an aspect, the method is charac-
terized in that said lines are arranged parallel or substan-
tially parallel to each other.
[0060] Therefore, the arrangement of the one or more
lines of the finishing pattern scribed (marked) by a laser
source allow to provide a visual effect that is much more
similar to a normal or natural wear effect, on a fabric, and
in particular in a denim fabric or garment with respect to
the visual effect obtained with known techniques.
[0061] According to another aspect said weft yarn and
said warp yarn are woven in order to have a weft yarn
which is passed (floats) over one or more warp yarns and
then under two or more warp yarns and preferably said
weft yarn and said warp yarn are woven in order to have
a weft yarn which is passed (floats) over two or more
warp yarns and then under three or more warp yarns.
[0062] In general, according to some aspects, the
method for providing a finishing pattern according to the
invention can be applied to different fabric, or clothing
articles comprising said fabric, wherein the fabric has a
diagonal pattern, such as for example is twill weave fab-
ric, and in particular a denim fabric having a twill weaving
pattern.
[0063] According to a further aspect, said laser source
can scan said fabric at least in two directions, i.e. back-
ward and forward in order to scribe said lines which are
perpendicular or substantially perpendicular with respect
to the pattern of diagonal lines formed by said woven
warp and weft yarns.
[0064] According to a further aspect, the command in-
structions for operating said laser apparatus are provided
in a control file, preferably a raster format file or a vector
format file or a hybrid raster/vector file, and preferably
they also comprise the predetermined finishing pattern
to be scribed on the fabric.
[0065] According to another aspect, the present inven-
tion also relates to a method for providing a finishing pat-
tern on a fabric, the fabric being provided with a plurality
of warp yarns and weft yarns woven together to form a
diagonal pattern comprising a plurality of diagonal lines,
by a laser apparatus comprising at least one laser source,
generating an output laser beam, moving means for said
laser beam and a control unit, the method comprising the
step of providing command instructions for operating said

laser apparatus for scribing a predetermined finishing
pattern on said fabric, the step of operating said laser
source and said moving means for generating said output
laser beam for scribing lines of the predetermined finish-
ing pattern on said fabric according to said command
instructions, the method being characterized in that said
lines, scribed by said laser source are arranged at an
angle measured between the direction of the lines
scribed by the laser source and the direction of extension
of the warp yarns comprised in a range between 20° and
70°, preferably in a range between 30° and 60°, more
preferably it is substantially equal to 45°.
[0066] The present invention also relates to a fabric or
to a clothing article comprising a fabric, the fabric being
provided with a plurality of warp yarns and weft yarns
woven to form a diagonal pattern comprising a plurality
of diagonal lines, the fabric further comprising a finishing
pattern comprising a plurality of lines arranged perpen-
dicular, or substantially perpendicular, with respect to the
pattern of diagonal lines formed by said woven warp
yarns and weft yarn.
[0067] The present invention also relates to an appa-
ratus for providing a finishing pattern on a fabric, or on a
clothing article comprising a fabric, the apparatus com-
prising at least one laser source generating an output
laser beam, moving means for said laser beam and a
control unit, said control unit being configured to perform
the steps of the method according to the present inven-
tion.
[0068] More in detail, the control unit of the apparatus
is configured to perform the steps of the method accord-
ing to claim 1 and the relative dependent claims, and/or
the method according to claim 11 and the relative de-
pendent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0069] Other features, advantages and details appear,
by way of example, in the following detailed description,
the detailed description referring to the drawings, in
which:

- Figure 1a and 1b are schematic representations of
the steps of possible embodiments of the method
according to the invention;

- Figure 2a is a schematic view of a possible embod-
iment of an apparatus suitable to carry out the meth-
od according to the invention;

- Figure 2b is a clothing article divided in portions to
be scribed according to an embodiment of the meth-
od according to the invention;

- Figure 2c is a screen view of the output model 5, 5’
according to the invention displayed on a monitor;

- Figure 3a is a view of possible pattern scribed by a
laser apparatus according to a possible embodiment
of the method according to the invention;

- Figure 3b is a view of a possible pattern scribed by
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a laser apparatus according to a possible embodi-
ment of the method according to the invention;

- Figure 4a is a view of the external surface of a denim
fabric finished with prior art;

- Figure 4b is a view of the external surface of a denim
fabric finished with the method according to the
present invention;

- Figure 5 shows a fabric wherein portions of the cloth-
ing article are scribed with the predetermined finish-
ing pattern before assembling the clothing article.

DETAILED DESCRIPTION OF SOME EMBODIMENTS 
OF THE INVENTION

[0070] With reference to the figures, will be now dis-
closed an embodiment of the laser finishing method (and
apparatus) for forming a pattern 3 on a fabric 20 that is
suitable to be used for assembling an article and prefer-
ably a clothing article 20a according to the invention.
[0071] It has to be noted that it will be firstly described
an embodiment of the method for providing a finishing
pattern 3 wherein a model 2’ of the clothing article 20a
and/or a model 2 of the portions 20b, 20c, 20d, 20e, 20f,
20g, 20h, 20i of the clothing article 20a to be scribed is
used.
[0072] It has to be noted that the finishing pattern 3
can be directly provided on the fabric 20, preferably be-
fore it is cut (divided) into portions 20b, 20c, 20d, 20e,
20f, 20g, 20h, 20i that are later on used for assembling
(e.g. by sewing) the clothing article. It will be also dis-
closed an embodiment of the method for providing a fin-
ishing pattern wherein the lines and/or dots 13 of the
finishing pattern 3 provided on the fabric 20, by a laser
source 10 are arranged perpendicular, or substantially
perpendicular with respect to the pattern of diagonal lines
23 formed woven warp yarns 22 and weft yarns 21 of the
fabric 20.
[0073] As already mentioned above, even if these as-
pects will be disclosed in combination, it has to be noted
that according to possible embodiments, they can be
used independently. Therefore, the following description
of a possible embodiment has not to be considered to be
limitative.
[0074] It has to be also noted that the term finishing
pattern 3 (or appearance pattern) is used herein to indi-
cate for example a faded, or worn finish look effect, or to
reproduce an image from a graphic file, for example to
replicate on the clothing article an image or a printed
pattern.
[0075] It has to be noted that the term "clothing article"
is used herein to indicate an article 20a comprising a
fabric 20 (and in partial made of portions of fabric 20)
which, in use, can be worn by a user. As mentioned
above, the present invention is not limited to clothing ar-
ticle but also apply to other non-wearable articles made
from a fabric.
[0076] A fabric 20 is provided with a plurality of warp
yarns 22 and weft yarns 21 woven together, according

to a weaving pattern, to form said fabric. As it will be
disclosed later in greater detail, according to an embod-
iment, the fabric is provided with warp yarns 22 and weft
yarns 21 woven together to form a diagonal pattern com-
prising a plurality of diagonal lines 23. For example, a
weaving pattern comprising such a diagonal pattern is a
twill fabric.
[0077] The fabric 20, and the clothing articles 20a com-
prising such a fabric, which can be scribed with a method
according to the invention are suitable for laser finishing,
for example denim and denim apparel including jeans,
shirts, shorts, jackets, skirts, in order to obtain a faded,
washed, or worn finish or appearance. The fabric 20 to
be scribed (marked) by the apparatus 1 according to the
invention is preferably substantially planar, i.e. having
two dimensions greater than a third dimension.
[0078] According to preferred embodiment shown in
figure 5, a flat piece of fabric 20 can be arranged on a
flat surface and then be scribed and divided, by means
of laser cut, into portions 20b, 20c, 20d, 20e, 20f, 20g,
20h, 20i used for assembling the clothing article 20a.
[0079] It has to be noted that different portions of cloth-
ing article 20a can be differently marked, according to
the predetermined finishing pattern 3. For example, fig-
ure 5 shows portions 20b, 20c, 20d, 20e, 20f, 20g, 20h,
20i which assembled together form a pair of jeans, where-
in portions 20b - 20e forming the main front and back
portions of the pair of jeans are marked according to a
pattern 3 which comprises seams 3’, flat fell seams 3" for
hems and belt and faded decorative pattern 3"’, while
portions 20f, 20g of the pockets and belt are marked with
a different faded decorative pattern 3"’ as well as other
portions 20h, 20i which comprise tags and labels for in-
formation related to the clothing article 20a such as
codes, size or washing program, and belt portions.
[0080] Furthermore, the portions 20b, 20c, 20d, 20e,
20f, 20g, 20h, 20i are shown in figure 5 after laser cutting
of the fabric 20 occurred, and the cutting profiles 31 are
visible.
[0081] As already mentioned, not all portions 20b, 20c,
20d, 20e, 20f, 20g, 20h, 20i are scribed.
[0082] A possible embodiment of an apparatus 1, that
can be used to carry out the method according to the
invention, is for example schematically represented in
Figure 2a.
[0083] The apparatus 1 is provided with a laser source
10, which can be a pulsed laser source, or a continuous
laser source, e.g. a CO2 laser source RF excited. The
laser source can be controlled with a pulse width modu-
lation technique to provide a pulsed laser beam, and
which can include, but is not limited to, gas lasers, more
preferably a CO2 laser.
[0084] It has to be noted that according to possible
embodiment, the laser source can alternatively include
a fiber laser, preferably producing a laser beam having
a wavelength value which is comprised in near IR range
values.
[0085] It has to be noted that the term "pulsed laser
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source" is used herein to indicate a laser source that is
pulsed per se, and also continuous laser source that can
be excited or modulated to provide a pulsed laser beam
output (such laser sources are also known as "pulsable"
laser sources, e.g. continuous laser source able to be
pulsed). Lines and /or dots 13 are scribed (marked) by
the laser beam on the fabric 20. It has to be noted that a
pulsed laser beam can be controlled to provide a plurality
of dots one next to another (thus partially overlapping),
thus creating a continuous line.
[0086] The laser beam 11 scans the surface of a fabric
20 by means of laser beam moving means or elements
12, which can include one or more galvanometers, pref-
erably two galvanometers and relative mirrors, actuators
or motors. The apparatus can be also provided with suit-
able optical elements (not shown), such as for example
one or more mirror and/or a rotating prism and/or a lens
or similar focusing optical elements, which can be posi-
tioned along the laser beam path, before or after the at
least one galvanometer, and which are intended to guide
the laser beam 11 reflected from the moving mirror of the
moving element 12, towards the fabric 20, or portions
thereof.
[0087] The apparatus 1 further comprises a control unit
200 which controls the laser source 10 for the laser beam
11 emission, for example by controlling the radiofrequen-
cy amplifier of the laser by a PWM signal, the moving
elements 12 for moving the laser beam on the workpiece
2 and suitable optical elements (if provided, e.g. before
or after the moving elements 12) to receive the laser
beam 11 and to focus it into a pattern line on the fabric 20.
[0088] The control unit 200 can be provided with a stor-
age memory, wherein command instructions, e.g. in the
form of a command file, for control the apparatus to carry
out the laser scan in order to scribe and/or cut the fabric
20, according to the invention, can be stored.
[0089] According to an embodiment, the method com-
prises the step 110 of providing to the control unit 200 a
predetermined finishing pattern 3 to be scribed on the
fabric 20 from which a clothing article 20a is assembled.
[0090] According to a further embodiment, the step 110
further comprises providing to the control unit 200 instruc-
tions for cutting a fabric 20, in order to obtain at least one,
preferably a plurality of portions of the clothing article
20b, 20c, 20d, 20e, 20f, 20g, 20h, 20i.
[0091] In a possible embodiment according to the
method, the predetermined finishing pattern 3 and/or cut-
ting instructions can be provided to the control unit 200
providing a the 2D model of the pattern 3 to be marked
and/or of the profile 31 of the portions 20b, 20c, 20d, 20e,
20f, 20g, 20h, 20i to be cut from the fabric 20.
[0092] It has to be noted that the pattern 3 to be scribed
on the fabric 20 is preferably a pattern 3 which reproduces
a faded, or worn finish look effect, but the possibility to
reproduce an image from a graphic file, for example for
replicating on the clothing article an image or writing, or
a printed pattern, is not excluded.
[0093] As for example schematically shown in figure

1a, the method comprises the step 111 of providing to
the control unit 200 a 2D model 2 of the at least one
portion or surface 2b, 2c, 2d, 2e, 2f, 2g, 2h, 2i each rep-
resenting a portion 20b, 20c, 20d, 20e, 20f, 20g, 20h, 20i
of the clothing article 20a to be assembled form the fabric
20.
[0094] As for example schematically shown in figure
1a and 1b, in a possible embodiment, the method further
comprises the step 111a of providing to the control unit
200 a 3D model 2’ of the clothing article 20a to be scribed,
in order to reproduce and thus provide to the operator
the real shape of the clothing article 20a when worn.
[0095] In figure 1a and 1b the model 2’ of the clothing
article to be scribed is a pair of jeans, but other models
2’ of different clothing article 20a can be provided, for
example skirts or jackets.
[0096] As shown in figure 1a, in a possible embodiment
the step 111 of providing to the control unit 200 the 2D
model 2 of the at least one portion or surface 2b, 2c, 2d,
2e, 2f, 2g, 2h, 2i can be realized by unfolding, or dividing
the 3D model 2’ of the clothing article 20a, provided in
the step 111a, into at least one portion, preferably a plu-
rality of portions or surfaces 2b, 2c, 2d, 2e, 2f, 2g, 2h, 2i .
[0097] It has to be noted that in figure 1a the step 111a
of previously providing a 3D model 2’ of the clothing ar-
ticle, in order to unfold it in a plurality of 2D surfaces is
represented with dashed lines, since it is not mandatory.
In fact, the model 2 of the at least one portion or surface
2b, 2c, 2d, 2e, 2f, 2g, 2h, 2i can be directly provided to
the control unit 200.
[0098] In a possible embodiment the 2D model 2 of
portions or surfaces 2b, 2c, 2d, 2e, 2f, 2g, 2h, 2i and the
3D model 2’ of the clothing article 20a can be both pro-
vided to the control unit 200, and can be both displayed
on a monitor or any video terminal, and modified by an
operator. In particular the 2D and 3D input models can
be displayed at the same time by an operator, allowing
a full view of the clothing article to be marked as shown
in figure 2c. it has to be noted that some tabs or link to
select one or more portions of the model can be provided
on the monitor so that the operator can easily select one
of the portions of the model and apply thereon the finish-
ing pattern.
[0099] In a further step 113 according to the method,
an output model 5, 5’ is provided. The output model 5, 5’
comprises a 3D output model 5’ of the scribed clothing
article 20a and/or the 2D output model 5 of a plurality of
scribed portions 5b, 5c, 5d, 5e, 5f, 5g, 5h, 5i of the scribed
clothing article, scribed with the predetermined finishing
pattern 3 is created.
[0100] In a preferred embodiment shown in figure 1a
the output model 5, 5’ provided in the step 113 is the 2D
output model 5 of a plurality of scribed portions 5b, 5c,
5d, 5e, 5f, 5g, 5h, 5i) provided by combining the prede-
termined finishing pattern 3 to be scribed and the 2D
model 2 of the at least one portion or surface 2b, 2c, 2d,
2e, 2f, 2g, 2h, 2i representing the portions 20b, 20c, 20d,
20e, 20f, 20g, 20h, 20i of the clothing article to be scribed.
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[0101] The 2D output model 5 can be modified and
adapted, by adjusting the pattern 3 appearance on each
portion 2b, 2c, 2d, 2e, 2f, 2g, 2h, 2i of the 2D model 2, in
order to modify the final appearance of each of scribed
portion 5b, 5c, 5d, 5e, 5f, 5g, 5h, 5i.
[0102] Preferably, the pattern 3 is adjusted separately
on each portion 2b, 2c, 2d, 2e, 2f, 2g, 2h, 2i, considering
its configuration, for example, the pattern 3 can be ad-
justed considering the presence of possible seams or
pockets, or hems.
[0103] In a further possible embodiment shown in fig-
ure 1b, the output model 5’ of the scribed clothing article
is a 3D model, and is provided by combining the prede-
termined finishing pattern 3 to be scribed on said clothing
article 20a and the 3D model 2’ of the clothing article 20a
to be scribed.
[0104] The 3D output model 5’ is modified by adjusting
the pattern 3 appearance on the clothing article model
2’, in order to modify the final appearance of the clothing
article 20a as desired, for example the pattern 3 can be
adjusted modifying the length and/or the width and/or the
shape of the pattern 3 in order to better follow the realistic
shape and curves of a clothing article 20a when worn,
reproduced by the 3D output model 5’ of the clothing
article 20a.
[0105] In a possible embodiment, for example shown
in figure 1b and 2a the method comprises the further step
113a of providing the output 2D model 5 by unfolding the
output 3D model 5’ in the plurality of 2D scribed portions
or surfaces 5b, 5c, 5d, 5e, 5f, 5g, 5h, 5i.
[0106] The 2D output model 5 and the 3D output model
5’ can be both displayed and modified by an operator as
shown in figure 2c.
[0107] For example, as shown in figures 2a - 2c, the
3D model 5’ of a scribed pair of jeans, scribed with a
predetermined finishing pattern 3, can be unfolded or di-
vided in a plurality of 2D surfaces 5b, 5c, 5d, 5e, 5f, 5g,
5h, 5i each 2D surface corresponding to a surface of the
3D model 5’ of the scribed pair of jeans, which in turn
correspond to a portion 20b, 20c, 20d, 20e, 20f, 20g, 20h,
20i of the clothing article 20a.
[0108] It has to be noted that the term unfolded is
known in the field of 3D modelling and is used herein to
indicated the conversion of a 3D model (or a 3D file) in
a plurality of 2D model, or planar model (or 2D file) on
the basis of the 3D model. Command instructions 100
are finally provided to the laser apparatus 1 for scribing
a predetermined finishing pattern 3 on the fabric 20 thus
forming the portions or surfaces 20b, 20c, 20d, 20e, 20f,
20g, 20h, 20i forming the clothing article 20a.
[0109] In a possible embodiment, command instruc-
tions 100 are finally provided to the control unit 200 of
the laser apparatus 1 also for cutting the fabric 20 in order
to realize the portions 20b, 20c, 20d, 20e, 20f, 20g, 20h,
20i of a clothing article 20a.
[0110] According to the possible embodiment shown
in figure 1a - 2a, the clothing article 20a to be assembled
is divided in flat pieces or portions 20b, 20c, 20d, 20e,

20f, 20g, 20h, 20i , for example in figure 2a, 2b, 5 it is
shown a pair of jeans divided in a plurality of portions,
comprising the front and the back surface of each leg,
pockets, belt portions and labels.
[0111] As mentioned, the scribing operation is per-
formed by operating the laser source 10 and moving
means 12 for generating an output laser beam 11 for
scribing lines or dots 13 of the predetermined finishing
pattern 3 on the fabric according to the command instruc-
tions 100 containing the 2D model 5 of the plurality of
scribed portions 5b, 5c, 5d, 5e, 5f, 5g, 5h, 5i of the clothing
article scribed with the predetermined finishing pattern 3.
[0112] The portions 20b, 20c, 20d, 20e, 20f, 20g, 20h,
20i are subsequently sewn (and in general, assembled)
together in order to form the clothing article 20a, after the
scribing and/or cutting operation of each portion is com-
plete.
[0113] As already mentioned, the desired finishing or
appearance pattern 3 can be for example a faded, or
worn finish look effect, which can include a change in
colour and/or abrasion effects, showing rips and tears on
the clothing article.
[0114] As above mentioned, in a possible embodiment
the command instructions 100 further contains instruc-
tions for operating the laser apparatus 1 for generating
said output laser beam 11 for cutting the fabric 20, ob-
taining said portions of clothing article 20b, 20c, 20d, 20e,
20f, 20g, 20h, 20i according to the 2D output model 5.
[0115] In a preferred embodiment, the operation of cut-
ting the fabric 20 is performed after the operation of scrib-
ing the predetermined finishing pattern 3. The fabric 20
is provided on a flat support, and the laser apparatus 1
is operated to scribe the finishing pattern 3 according to
the 2D output model 5 of the plurality of scribed portions
5b, 5c, 5d, 5e, 5f, 5g, 5h, 5i of article of clothing. Once
the scribing operation is completed, the laser apparatus
1 is operated in order to cut the fabric 20, obtaining said
portions of clothing article 20b, 20c, 20d, 20e, 20f, 20g,
20h, 20i according to the 2D output model 5.
[0116] In a possible embodiment shown in figure 3a,
the clothing article 20a to be scribed, and in particular
the fabric 20 (of which the clothing article is made), is
provided with weft yarns 21 and warp yarns 22 which are
woven in order to have a weft yarn 21 which is passed
over one or more warp yarns 22 and then under two or
more warp yarns 22, resulting in the so called 1:2 twill
weave configuration. In another possible embodiment
shown in figure 3b, the clothing article 20a to be scribed,
and in particular the fabric 20 (of which the clothing article
is made), is provided with weft yarns 21 and warp yarns
22 which are woven in order to have a weft yarn 21 which
is passed over two or more warp yarns 22 and then under
three or more warp yarns 22 resulting in the so called 2:3
twill weave configuration.
[0117] Both the 1:2 and 2:3 twill weaves configurations
result in a diagonal pattern comprising a plurality of par-
allel diagonal lines 23, preferably each having a thickness
L, wherein the parallel diagonal lines 23 are distanced
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from each other of a constant distance, or pitch, D com-
prised between 0,2 and 2 mm, preferably between 0,5
and 1,5 mm.
[0118] The method according to the invention compris-
es the step of providing command instructions 100 for
operating the laser apparatus 1 for scribing a predeter-
mined finishing pattern 3 on the fabric 20, or on a clothing
article 20a.
[0119] In particular the command instructions 100 for
operating said laser apparatus 1 are provided in a control
file 102, preferably a raster and/or a vector format file.
Furthermore, the predetermined finishing pattern 3 to be
scribed on the clothing article is provided to control unit
200.
[0120] The laser source 10 can be operated for gen-
erating the output laser beam 11 for scribing lines and/or
dots 13 of the predetermined finishing pattern 3 on the
clothing article 20a according to command instructions
100. In the following reference will be made to term lines
also indicating a plurality of dots arranged in succession
along a line.
[0121] It has to be noted that in the present description
and related claims, scribing a line on an article, preferably
a clothing article or fabric, is intended as scribing or mark-
ing a line and/or dots by means of a laser beam, wherein
the localized thermal effect of the laser beam selectively
removes dyes, paints or breaks yarns, according to pow-
er density values.
[0122] The laser source 10 can scan the fabric in order
to scribe diagonal lines and/or dots (a plurality of dots
arranged along a line) 13 which are arranged parallel or
substantially parallel to each other.
[0123] In particular, as shown in figure 3a and 3b the
finishing pattern 3 comprises a plurality of diagonal lines
13, preferably a plurality of parallel diagonal lines and/or
dots 13, and said two or more lines are spaced one from
another, preferably of a constant pitch K (e.g. constant
space between two subsequent diagonal lines 13) that
is provided as a function of the distance D between the
diagonal lines 23 of the fabric 20 (or of the clothing article
20a) on which the finishing pattern 3 has to be scribed.
[0124] More in detail, according to a preferred embod-
iment, the distance or pitch K between two or more lines
and/or dots 13 of the finishing pattern 3 is equal to the
distance D, i.e. a value preferably comprised between
0,5 and 1,5 mm, between two adjacent apparent diagonal
lines 23 formed by woven warp and weft yarns 22, 21 of
the fabric 20 on which the finishing pattern 3 has to be
scribed by the laser source 10.
[0125] The pitch K between two or more lines 13 is
comprised between 0,5 and 1,5 mm, in order to repro-
duce the weave of the fabric.
[0126] The lines 13 appears as continuous lines, since
in the scanning direction the laser pulses are enveloped,
and the dpi value is comprised between 30 - 150 dpi.
[0127] In a further embodiment, the distance or pitch
K between two or more lines 13 of the finishing pattern
3 is equal to a fraction or to a multiple of the distance D

between two adjacent apparent diagonal lines 23 formed
by woven warp and weft yarns 22, 21 of the fabric 20a
on which the finishing pattern 3 has to be scribed by the
laser source 10.
[0128] Further, the laser source 10, can scan the fabric
20 at least in one direction, preferably in two directions,
i.e. backward and forward, in order to scribe said lines
13 which are perpendicular or substantially perpendicu-
lar with respect to the pattern of distinct diagonal lines
23 formed by said woven warp and weft yarns 22, 21.
[0129] The arrangement of said lines 13 which are per-
pendicular or substantially perpendicular with respect to
the lines 23 formed by said woven warp and weft yarns
22, 21 is for example shown in figures 3a and 3b wherein
substantially a 90° angle α is present between said lines
13 and said diagonal lines 23 of the pattern.
[0130] According to an embodiment, lines 13 of the
finishing pattern, scribed by the laser source 10 are ar-
ranged substantially perpendicular with respect to the
pattern of diagonal lines 23 formed by said woven warp
and weft yarns, so that said lines are arranged with an
angle of 6 10°, preferably 6 5°, with respect to a direction
that is perpendicular with respect to the pattern of diag-
onal lines formed by said woven warp yarns and weft
yarns.
[0131] In other words, the scribed lines 13 of the fin-
ishing pattern are arranged at an angle α that is preferably
perpendicular with respect to the diagonal lines 23 of
weaving pattern and that can be also inclined of an angle
of about 6 10°, preferably 6 5°, with respect to the per-
pendicular relative arrangement of the scribed lines 13
and the diagonal lines 23 of the diagonal pattern of the
fabric. Preferably the finishing pattern 3 comprises a plu-
rality of parallel diagonal lines 13, preferably a plurality
of parallel straight lines 13, each of the line being per-
pendicular or substantially perpendicular, with respect to
the pattern of diagonal lines 23 formed by said woven
warp and weft yarns 22, 21, i.e. a direction which has an
inclination of an angle α with respect to the direction of
extension of the warp yarns 22.
[0132] In a possible embodiment - that can be used in
combination or alternatively to the arrangement of lines
13 perpendicular or substantially perpendicular with re-
spect to the pattern of diagonal lines 23 formed the said
woven warp and weft yarns - the angle β between the
direction of the diagonal parallel lines 13 scribed by the
laser source 10 and the direction of extension of the warp
yarns 22 (for example shown in figures 3a and 3b with a
vertical dashed line) is comprised in a range between
20° and 70°, preferably in a range between 30° and 60°,
more preferably it is substantially equal to 45°.
[0133] Figure 4b shows a portion of fabric marked with
the arrangement according to the invention, wherein di-
agonal lines 13 of the finishing pattern 3 are scanned
substantially perpendicularly with respect to the diagonal
lines 23 of weaving pattern, resulting in a finishing ap-
pearance that is much more similar to wear that the fabric
undergoes while it is normally worn by the user, with re-
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spect to the one obtained with prior art techniques as
shown in figure 4a.
[0134] More in detail, in figure 4b, the lines 13 (marked
by the laser) are visible and extend substantially between
the top left side and bottom right side of the figure, i.e.
perpendicular to the diagonal lines 23 of the weaving
pattern (that are extending substantially between left bot-
tom side to the right upper side of the figure).
[0135] Accordion to an aspect of the invention, diago-
nal lines 13 scribed by the laser, substantially replicating
(or simulating) the diagonal lines 23 of the weaving pat-
tern are provided on the fabric and are oriented substan-
tially at right angle with respect to the diagonal ones 23
of the weaving pattern.
[0136] On the contrary in figure 4a, showing a clothing
article finished with prior art technique e.g. having laser
scribing along vertical or horizontal direction (e.g. parallel
or perpendicular to the warp yarns), the visual effect is
not replicating the faded and worn effect of a clothing
article after several usage, or after a mechanical or chem-
ical treatment. In fact, as mentioned above, laser scribing
according to the prior art in vertical and horizontal direc-
tions (parallel and perpendicular to the warp yarns) re-
sults in uniformly removing a certain amount of blue -
indigo yarn thus exposing in undesired manner many
weft white yarns, resulting in unwanted moire pattern ef-
fect, or in other unrealistic effect wherein the fabric is
uniformly discoloured as for example shown in figure 4a.
According to the invention, the inclination of the diagonal
lines 13 scribed by the laser source 10 can be varied by
an operator, in order to increase or decrease the change
in colour and/or in abrasion visual effect according to the
pattern 3 to be scribed. In fact, the colour of indigo died
warp yarns 22 is more intensely modified when the diag-
onal lines 13 are scribed by the laser source 10 along a
direction having an inclination of an angle α smaller than
45° with respect to the direction of extension of the warp
yarns 22.
[0137] Even if specific reference has been made with
respect to the warp yarns 22, it has to be noted that what
herein disclosed can be applied to the weft yarns 21.

Claims

1. A method for providing a finishing pattern (3, 3’, 3",
3"’) on a fabric (20) by a laser apparatus (1) com-
prising at least one laser source (10) generating an
output laser beam (11) and moving means (12) for
said laser beam and a control unit (200), the fabric
(20) being suitable to be used for assembling an ar-
ticle, preferably a clothing article (20a), the method
comprising the steps of:

- providing at least one predetermined finishing
pattern (3, 3’, 3", 3"’) to be scribed on said fabric
(20);
- providing an input model (2, 2’) of at least one

portion of the article (20a) to be scribed with said
predetermined finishing pattern (3, 3’, 3", 3"’),
said model (2) comprising at least one portion
or surface (2b - 2i) corresponding to a portion or
surface (20b - 20i) of the article (20a) to be
scribed;
- combining said predetermined finishing pattern
(3, 3’, 3", 3"’) to be scribed on said fabric (20)
and said input model (2, 2’) of the article (2b -
2i) to be scribed, in an output model (5, 5’) of at
least one scribed portion of said article (20a),
said output model comprising at least one
scribed portion or surface (5b - 5i) corresponding
to a portion or surface (20b - 20i) of the article
(20a) scribed with the predetermined finishing
pattern (3, 3’, 3", 3"’);
- providing command instructions (100) for op-
erating said laser apparatus (1) for scribing said
predetermined finishing pattern (3, 3’, 3", 3"’) on
said fabric (20) according to said output model
(5, 5’) and operating said laser source (10) and
said moving means (12) for generating said out-
put laser beam (11) for scribing lines and/or dots
(13) forming the predetermined finishing pattern
(3, 3’, 3", 3"’) on said fabric (20) according to
said command instructions (100).

2. Method according to claim 1, wherein said command
instructions (100) comprise instructions for operating
said laser apparatus (1) for generating said output
laser beam (11) for cutting said fabric (20), obtaining
said at least one portion or surface (20b - 20i) of said
article (20a) according to said output model (5, 5’).

3. Method according to any previous claim, further
comprising the step of assembling two or more por-
tions or surfaces (20b - 20i) scribed according to said
output model (5, 5’), for manufacturing said article
(20a), preferably a clothing article.

4. Method according to any previous claim, wherein
said input model (2, 2’) comprises a 2D input model
(2) comprising at least one surface (2b - 2i) corre-
sponding to a portion or surface (20b - 20i) of the
article (20a) and/or a 3D input model (2’) of the article
(20a) to be scribed.

5. Method according to claim 4, wherein said model (2)
of said at least one portion (20b - 20i) of said article
(20a) to be scribed is obtained by converting said
3D model (2’) of the article in said 2D model (2) com-
prising a plurality of 2D surfaces (2b - 2i).

6. Method according to any previous claims, wherein
the step of combining the predetermined finishing
pattern (3, 3’, 3", 3"’) to be scribed on said fabric (20)
and the input model (2, 2’) of said at least one portion
or surface (2b - 2i) of the article to be scribed with
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said finishing pattern, obtaining said output model
(5, 5’), further comprises the step of modifying said
output model (5, 5’), by adjusting the pattern (3) ap-
pearance on said input model (2, 2’), in order to mod-
ify the final length and/or width and/or shape of said
pattern (3, 3’, 3", 3"’) as it appears on the article.

7. Method according to any previous claims wherein
said output model (5, 5’) comprises a 2D output mod-
el (5) comprising at least one surface (5b, 5c, 5d, 5e,
5f, 5g, 5h, 5i) corresponding to a scribed portion or
surface (20b - 20i) of the article (20a) and/or a 3D
output model (5’) of the article (20a) to be scribed.

8. Method according to any claim 4 - 7, characterized
in that the step of scribing said pattern (3, 3’, 3", 3"’)
on the fabric (20) is performed by said laser appa-
ratus (1) which receives said command instructions
(100) according to said output 2D and/or 3D model
(5, 5’) of at least one scribed portion (5b - 5i) of said
article (20a).

9. Method according to any claim 4 - 8, further com-
prising the step of unfolding the 3D output model (5’)
of the scribed article in a plurality of surfaces (5b -
5i), each corresponding to a different portion (20b -
20i) of the article (20a) to be scribed, obtaining the
2D output model (5) of a plurality of scribed portions
of the article according to said 3D output model (5’).

10. Method according to any previous claims, wherein
said fabric (20) of the article (20a) comprises a plu-
rality of warp yarns (22) and weft yarns (21) woven
together to form a diagonal pattern comprising a plu-
rality of diagonal lines (23), wherein in said step of
scribing lines and/or dots (13) forming the predeter-
mined finishing pattern (3) on said fabric (20) said
lines and/or dots (13) are arranged perpendicular,
or substantially perpendicular, with respect to the
pattern of diagonal lines (23) formed by said woven
warp yarns (22) and weft yarns (21).

11. A method for providing a finishing pattern (3) on a
fabric (20), the fabric being provided with a plurality
of warp yarns (22) and weft yarns (21) woven to form
a diagonal pattern comprising a plurality of diagonal
lines (23), by a laser apparatus (1) comprising at
least one laser source (10), generating an output la-
ser beam (11), moving means (12) for said laser
beam (11) and a control unit (200), the method com-
prising the steps of:

- providing command instructions (100) for op-
erating said laser apparatus (1) for scribing a
predetermined finishing pattern (3) on said fab-
ric (20),
- operating said laser source (10) and said mov-
ing means (12) for generating said output laser

beam (11) for scribing lines and/or dots (13)
forming the predetermined finishing pattern (3)
on said fabric (20) according to said command
instructions (100),

the method being characterized in that said lines
and/or dots (13), scribed by said laser source (10)
are arranged perpendicular, or substantially perpen-
dicular, with respect to the pattern of diagonal lines
(23) formed by said woven warp yarns (22) and weft
yarns (21).

12. Method according to claim 11, characterized in that
said lines and/or dots (13) scribed by said laser
source (10) are arranged parallel, or substantially
parallel, to each other.

13. Method according to claim 11 or 12, characterized
in that said weft yarns (21) and said warp yarns (22)
are woven in order to have a weft yarn (21) which is
passed over one or more warp yarns (22) and then
under two or more warp yarns (22), and/or said weft
yarns (21) and said warp yarns (22) are woven in
order to have a weft yarn (21) which is passed over
two or more warp yarns (22) and then under three
or more warp yarns (22).

14. Method according to any previous claims 11 - 13,
characterized in that said laser source (10) scan
said fabric (20) at least in two directions, i.e. back-
ward and forward in order to scribe said lines (13)
which are perpendicular, or substantially perpendic-
ular, with respect to the pattern of distinct diagonal
lines (23) formed by said woven warp yarns (22) and
weft yarns (21).

15. Method according to any claims 11 - 17, wherein
said lines (13), scribed by said laser source (10) are
arranged with an angle of 6 10°, preferably 6 5°
with respect to a direction that is perpendicular with
respect to the pattern of diagonal lines (23) formed
by said woven warp yarns (22) and weft yarns (21).
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