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ABSTRACT

Described herein is a method for producing a shaped
sheet of wrapping (10), including a hollow portion (10A)
and a perimetral edge (10C) that extends along a pre-set
profile (K), said method comprising the steps of:

- laying a sheet of wrapping (100) on a treatment
surface (50) having a forming cavity (503);

- forming said sheet of wrapping (100) within said
forming cavity (50A) so as to reproduce the shape said
hollow portion (10AZ) thereon, without subjecting said sheet
of wrapping (100) to deformation by stretching;

- cutting said formed sheet of wrapping (100) along
sald pre-set profile for producing said perimetral edge
(10C) and obtaining said shaped sheet of wrapping (10).

The method is characterised in that the cutting step
envisages the use of a laser beam according to a particular
cutting mode.

(Figure 2)
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METHOD FOR PRODUCING A SHAPED SHEET OF WRAPPING

The present invention relates to a method for
producing a shaped sheet of wrapping.

In particular, the method described herein is suitable
for the production of a shaped sheet having a hollow
portion configured for receiving a product, for example a
foodstuff product.

The applications of specific interest herein regard
methods in which the sheet of wrapping is subjected to a
process of forming substantially without any plastic
deformation due to stretching.

Commonly, according to the above methods, the sheet of
wrapping is inserted into a forming cavity and is set up
against the surfaces of the cavity in such a way as to
assume a conformation corresponding to that of the cavity.

Forming processes of the type referred to are usually
carried out in cold conditions, i.e., without heating the
sheet of wrapping, and on sheets of wrapping that comprise
at least one metal layer, for example a layer of aluminium
foil.

Following wupon the forming step, known processes
envisage a cutting step for cutting the sheet of wrapping
along a pre-set profile.

Even today, the cutting operation in question 1is
performed, in the vast majority of cases, using exclusively
mechanical means such as, in particular, dinking tools of
various types and, more in general, cutting blades.

In general, in the industrial packaging sector
alternative cutting methods are also known that envisage

use of a laser beam.
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It may be noted that laser cutting presents various
advantages over mechanical solutions. For instance, any
variation of the cut to be made simply requires a new
setting of the machine and not, instead, a replacement of
tools as in the case of mechanical solutions. Moreover,
there are no tools that are subject to phenomena of wear
for which continuous programmed replacements are necessary.

Notwithstanding the above advantages, mechanical
solutions for cutting sheets of wrapping continue to be
preferred over laser solutions.

With specific reference to the methods of interest
herein for the production of a shaped sheet of wrapping,
mechanical solutions are appreciated in so far as they
guarantee high speeds, optimal execution of the cutting
process, and preservation of the surface finish of the
sheet.

In this context, the present invention proposes a
method for producing a shaped sheet of wrapping, which
envisages an operation of laser cutting of the sheet
according to a modality that is such as to obtain markedly
superior results as compared to known modalities.

In particular, the present invention relates to a
method having the characteristics recalled in Claim 1.

Further characteristics and advantages of the
invention will emerge clearly from the ensuing description
with reference to the annexed drawings, which are provided
purely by way of non-limiting example and in which:

- Figure 1A, 1B, 1C, and 1D represent successive steps
of the method described herein, according to an example of

embodiment;

WSLEGAL\068915\00022\26046425v2

Date Recgue/Date Received 2020-11-23



- Figure 2 is a schematic illustration of an example
of embodiment of the cutting operation according to the
method described herein;

- Figure 3 represents a cross-sectional view of a
sheet of wrapping, as well as the modality of execution of
the cut according to the example of Figure 2;

- Figure 4 illustrates an example of a shaped sheet of
wrapping obtained applying the method described herein; and

- Figure 5 illustrates a detail of the sheet of
wrapping of Figure 4.

In the ensuing description, various specific details
are illustrated, aimed at enabling an in-depth
understanding of the embodiments. The embodiments may be
provided without one or more of the specific details, or
with other methods, components, or materials, etc. In other
cases, known structures, materials, or operations are not
illustrated or described in detail so that various aspects
of the embodiment will not be obscured.

The references used herein are provided merely for
convenience and hence do not define the sphere of
protection or the scope of the embodiments.

As anticipated above, the method described herein
regards production of a shaped sheet of wrapping. With
reference to Figure 4, in particular, the method described
herein is suitable for producing a sheet of wrapping 10
having a hollow portion 10A for receiving a product, for
example a foodstuff product, and a perimetral edge 10C,
which extends along a pre-set profile K. In preferred
embodiments, as in the one illustrated, the sheet 10 may
comprise a substantially planar perimetral flange 10B,
which surrounds the hollow portion 10A and defines the

perimetral edge 10C.
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With reference to the example of Figure 1, the method
described herein comprises the steps of:

- laying a sheet of wrapping 100 on a treatment
surface 50 having a forming cavity 50A;

- forming the sheet of wrapping 100 within the forming
cavity 50A so as to produce the hollow portion 10A; and

- cutting the sheet of wrapping 100 along the pre-set
profile K so as to produce the perimetral edge 10C.

Preferably, the sheet of wrapping 100 comprises at
least one layer made of metal material, for example
aluminium.

In particular, the sheet of wrapping 100 may be formed
by a sheet of aluminium £foil coated, on the outer side
(with reference to the arrangement in the final package),
with a layer of ink, which bestows on the outer surface of
the sheet with a pre-set colouring, and/or decoration,
and/or image. Possibly, the opposite side, the inner
surface (with reference to the arrangement in the £final
package), may be coated with a layer of heat-sealing
material. The sheet of aluminium foil may have a thickness
comprised between 1 and 500 um, possibly between 3 and
300 ym and optionally between 5 and 50 ym (1 pm = 1-10-
¢ m). Alternatively, the sheet of wrapping 100 may have a
multi-layered structure comprising at least one layer of
polymeric material. For instance, the sheet of wrapping 100
may be formed by a sheet having a multi-layered laminar
structure made up of a plurality of layers of polymeric
material. Preferred polymeric materials are, for example,
polypropylene, polyethylene, polyester, polyamide, etc. A
sheet of plastic material suitable for the application in
gquestion may generally have a thickness of less than

140 um, in particular equal to or less than 50 um. The

- 4 -
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sheet 100 may also comprise heat-sealing material, such as
a heat-sealing lacquer.

In some embodiments, the sheet 100 may present a
multi-layered structure comprising at least one layer of
polymeric material in combination with a metal layer. For
instance, the sheet 100 may consist of a sheet of
metallised plastic material (e.g., polypropylene - PP),
with a thickness of the metal coating comprised between 10
and 500 A (1 A = 1-10°2° m).

In general, in the method described herein, the
forming step envisages forming the sheet 100 substantially
without subjecting i1t to any plastic deformation by
stretching.

With reference to Figures 1A and 1B, the forming step
envisages:

- laying the sheet of wrapping 100 on the treatment
surface 50 and over the forming cavity 50A;

- introducing a forming member 52 into the forming
cavity 50A pushing the sheet of wrapping 100 into the
cavity 50A and laying it against the surface 50A’ of the
cavity.

At the end of the above step, the sheet 100 assumes a
conformation corresponding to that of the surface 50A’, for
the portion thereof that has been inserted into the cavity
50A; this portion identifies the hollow portion 10A.

The forming step <can be carried out in cold
conditions, i.e., without any application of heat to the
sheet of wrapping. Alternatively, the sheet of wrapping may
be heated so as to favour deformation thereof into the
conformation envisaged for the hollow portion 10A.

The forming step generates a plurality of folds 110 in
the sheet of wrapping 100.
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The folds in question are generated by the fact that
the forming step is obtained substantially in the absence
of any deformation due stretching the sheet, simply as a
result of repositioning thereof from the arrangement where
it is laid out flat, illustrated in Figure 1A, to the
arrangement imposed by the forming cavity 50A, illustrated
Figure 1B.

The folds 110 are defined by folding lines oriented in
a transverse direction with respect to the border in plan
view of the hollow portion 10A, and are each constituted by
at least two flaps set on top of one another and in mutual
contact, connected together by the respective folding line.

The fold 110 itself is in turn in contact, through one
of its two flaps, with an underlying layer of the sheet of
wrapping 100. At each fold 110 there may hence be three or
more layers of the material laid on top of one another.

It should moreover be noted that, in certain
applications, in particular where the use of a sheet of
wrapping made of plastic material is envisaged, the forming
operation may be carried out according to the teachings of
the patent application No. PCT W02018/146577A1, filed in
the name of the present applicant, which envisages sealing
the folds referred to above in order to fix the sheet in
the conformation assumed within the forming cavity.

In some applications, it will in any case also be
possible to envisage a slight deformation of the sheet by
stretching, i1f necessary.

As anticipated above, the method described herein
envisages a cutting operation that uses a laser beam B for
cutting the sheet of wrapping 100 along the pre-set profile
K.
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The cutting operation may be performed via a
processing head 60 provided with a laser source of a
conventional type, suited for carrying out the functions
that will be described hereinafter. The laser source may,
for example, be a fibre laser, a YAG laser, or a CO; laser,
and may be either a laser of a pulsed type or a continuous-
emission laser. Working parameters of the processing head
60, such as the wavelength of the laser beam or else the
focal distance, may be selected, according to the common
criteria known for laser machining, on the basis of the
requirements of the specific applications.

In general, as 1s known, laser cutting envisages
directing the laser beam onto the sheet of wrapping, and
orienting it in a continuous way so that its point of
incidence on the sheet moves along the given profile
envisaged for the edge to be obtained.

The energy conveyed by the laser beam on the sheet
causes, in the point of incidence, a phenomenon of
sublimation such that the material involved passes directly
from the solid state to the aeriform state.

According to the method described herein, the cutting
operation envisages carrying out a plurality of passes of
the laser beam along the pre-set profile K, which comprise:

- a first pass of the laser beam that follows a first
path P1; and

- at least one further pass that follows a further
path Pn, which is shifted, with respect to the first path
Pl, in a direction away from the pre-set profile K.

The further pass or passes of the laser beam hag/have
the function of eliminating the material of the sheet of

wrapping 100 that, at the end of the first pass, still
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connects the shaped sheet 10 containing the hollow portion
10A with the residual portion 100’ of the sheet 100.

The material mentioned is, in particular, constituted
by hidden layers of the sheet that emerge only after the
first pass of the laser beam.

Prevalently, this occurs at the folds 110 referred to
above, where there may be, as mentioned, three or more
layers of material set on top of one another.

The first pass of the laser beam will operate on the
top layer, whereas the subsequent passes will operate on
the underlying layers.

Each further pass of the 1laser beam follows a
respective path that does not coincide with the path
followed in the previous pass, but is slightly shifted
therefrom in a direction away from the pre-set profile XK.

Preferably, this displacement amounts to a distance
smaller than or equal to the diameter of the laser beam.

In particular, according to preferred embodiments, the
cutting operation includes a number n of further passes of
the laser beam, which follow a number n of respective
further paths, shifted from the path of the previous pass,
away from the pre-set profile K, by respective distances dn
corresponding to respective fractions of the diameter of
the laser beam. The sum of the distances dn is less than
the diameter of the laser beam.

The number n of passes may, for example, be comprised
between 2 and 10. The distances dn may be equal to or less
than 50% of the diameter of the laser beam.

It should be noted that the laser beam operates with
working parameters, in particular an operating power, which
are such that, in each individual pass, the beam is able to

act only on one layer of the sheet.

- 8 -
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In preferred embodiments, the power of the laser beam
is less than 500 W.

With reference now to Figures 2 and 3, these
illustrate an example of operation of cutting of the sheet
100, on which the hollow portion 10A has already been
formed, along the pre-set profile K.

The operation illustrated envisages three successive
passes of the laser beam along the pre-set profile K that
follow respective paths Pl, P2, P3, positioned at an ever-
increasing distance, starting from the first pass to the
third pass, from the pre-set profile K (Figure 3).

The paths P1, P2, P3 represented identify the
positions assumed by the centre of the laser beam (with
reference to a section of the beam) during movement of the
beam along the profile K.

The path Pl of the first pass extends in such a way
that the laser beam is tangential to the pre-set profile K
and so remains throughout the path along the profile K.

The path P2 extends in a direction parallel to the
path Pl and is shifted therefrom by a distance dl equal to
half the diameter of the laser beam. This distance 1is
maintained throughout the length of the path along the
profile K.

Likewise, the path P3 extends parallel to the path P2
and is positioned even further away from the path Pl. In
particular, the path P3 is positioned at a distance d2 from
the path P2, which is equal to one quarter of the diameter
of the laser beam. This distance is maintained throughout
the length of the path. The values of the distances dl and
d2 are provided purely by way of example.

It may be noted that, since the distances dl and d2

are less than the diameter of the laser beam, and thus also
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their sum, the different passes of the laser beam have
areas of intersection between the respective areas Al, A2,
A3 covered thereby (Figure 3). In particular, a region of
intersection A’ is identified that is common to all three
areas covered by the three passes of the laser beam.

With reference now to Figure 3, this shows the action
performed by the laser beam during the individual passes,
in a region of the sheet 100 present in which is a fold 110
and, as a consequence, three layers 101, 102, 103 are set
on top of one another.

Once again in Figure 3, the hatched boxes appearing on
the various layers of the sheet represent portions of these
layers that are progressively eliminated following upon the
various passes of the laser beam.

As represented in Figure 3, the first pass along the
path Pl causes elimination of the portion 101I of the first
layer 101.

The second pass along the path P2 in turn causes
elimination of the portion 102I of the second layer 102, in
the area of intersection between the area Al covered in the
first pass and the area A2 covered in the second pass, and
moreover elimination of the portion 101II of the first
layer 101 in the remaining region of the area A2 covered by
the second pass.

Finally, the third pass along the path P3 brings
about:

- elimination of the portion 103I of the third layer
103 in the region of intersection A’ common to the three
areas Al, A2, and A3 covered by the three passes of the
laser beam;

- elimination of the portion 102II of the second layer

102 in the region of intersection between the area A2

- 10 -
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covered by the second pass and the area Al covered by the
first pass; and

- elimination of the portion 101III of the first layer
101 for the remaining region of the area covered by the
third pass.

In the region A’, the material of all three layers
101, 102, and 103 has been eliminated, and complete cutting
of the sheet 100 has hence been obtained. In the example
illustrated, each pass of the laser beam eliminates exactly
one layer of the sheet. This choice has been made to
facilitate understanding of the solution. It will be clear
to the person skilled in the sector that the individual
passes may also eliminate just a part of a single layer of
the sheet or else eliminate an entire layer plus a part of
the underlying layer, according to the requirements of the
individual applications. In any case, complete cutting of
the sheet 1s obtained only after execution of multiple
passes of the laser beam, in the way described above.

In view of the foregoing, it should now be noted that
the present applicant has been able to verify that
execution of laser cutting of the sheet of wrapping in the
way referred to makes it possible to guarantee complete
cutting of the sheet and at the same time preserve the
surface characteristics of the sheet also along the edge
10C that is obtained from the cutting operation.

This can be attributed to the fact that the laser beam
is made to operate at a contained power, as a result of
which the multiple passes referred to above are necessary,
as well as to the fact that these passes are not performed
along one and the same path, but along distinct paths.

For the &reasons referred to above, the method

described herein proves particularly advantageous for

- 11 -
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applications with printed sheets of wrapping (i.e., sheets
coated with a layer of ink) 1in so far as it becomes
possible to preserve the printing layer also along the
perimetral edge of the sheet, obtained from cutting, thus
considerably enhancing the quality of the final package.

In applications in which the sheet of wrapping 100
has, in combination, a layer of polymeric material and a
layer of metal material, the cutting step may envisage the
use of two laser Dbeams, characterised by different
wavelengths, one for treatment of the layer of polymeric
material and the other for treatment of the metal layer.
For instance, it is possible to use a CO, laser source for
treatment of the layer of polymeric material, and a fibre
laser or a YAG laser for treatment of the metal layer.

Preferred modes of use of the two laser beams are
described in the patent application No. EP 3523084Al1, filed
in the name of the present applicant.

Of course, without prejudice to the principle of the
invention, the details of construction and the embodiments
may vary, even significantly, with respect to what has been
illustrated herein purely by way of non-limiting example,
without thereby departing from the scope of the invention,

as defined by the annexed claims.
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CLAIMS

1. A method for producing a shaped sheet of wrapping
(10), comprising a hollow portion (10A) and a perimetral
edge (10C) that extends along a pre-set profile (K), said
method comprising the steps of:

- laying a sheet of wrapping (100) on a treatment
surface (50) having a forming cavity (5034); and

- forming said sheet of wrapping (100) within said
forming cavity (50A) so as to reproduce the shape of said
hollow portion (10A) thereon,

wherein said forming step includes inserting said
sheet of wrapping (100) into said forming cavity (5034),
without subjecting it to deformation by stretching at least
for a phase of said action of insertion, said formed sheet
(100) having a plurality of folds (110) consisting of two
or more layers set on top of and in contact with one
another of said sheet of wrapping (100) ;

- cutting said formed sheet of wrapping (100) along
sald pre-set profile (K) for producing said perimetral edge
(10C) and obtaining said shaped sheet of wrapping (10);

sald method being characterised in that said cutting
step envisages the use of a laser source (60) designed to
emit a laser beam (B), and includes applying said laser
beam (B) on said formed sheet (100) and orienting said
laser beam so as to carry out a plurality of passes of said
laser beam along said pre-set profile (K), wherein said
plurality of passes comprises:

- a first pass of said laser beam that follows a first
path (P1l); and

- at least one further pass of said laser beam that
follows a further path (P2, P3, .., Pn) that is shifted from

said first path (Pl), in a direction away from said pre-set

- 13 -
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profile (K), by a given distance (dl, d2) such that the
laser beam that follows said further path (P2, P3, .., Pn)
can operate on an underlying layer of the formed sheet
(100) that still connects said shaped sheet (10) to a
residual portion (100’) of said sheet of wrapping (100) and
that emerges on the side where the laser source is located
as a result of said first pass of said laser beam.

2. The method according to Claim 1, wherein said
distance (dl, d2) is smaller than or equal to the diameter
of said laser beam.

3. The method according to 1 or Claim 2, wherein said
at least one further pass includes a number n of passes
that follow a number n of respective paths (P2, P3, .., Pn)
shifted with respect to the path of the previous pass, in a
direction away from said pre-set profile (K), by respective
distances (d1, dz, dn) corresponding to respective
fractions of the diameter of said laser beam, where the sum
of said distances (dl, d2, dn) of said n further passes is
less than the diameter of said laser beam.

4. The method according to any one of the preceding
claims, wherein inserting said sheet into said forming
cavity includes:

- providing a forming member (52), which is to co-
operate with said forming cavity (503);

- laying said sheet of wrapping (100) on said
treatment surface (50) and over said forming cavity (501);
and

- bringing said forming member (52) into said forming
cavity (50A), pushing said sheet of wrapping (100) into
sald cavity (50A) by means of said member (52).

5. The method according to any one of the preceding

claims, wherein said shaped sheet (10) comprises a
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peripheral flange (10B) that extends around said hollow
portion (102) and defines said perimetral edge (10C),
wherein said cutting step includes orienting said laser
beam along a pre-set profile (K) that is located at a given
distance from said hollow portion (1l0A) so as to produce
sald peripheral flange (10B).

6. The method according to any one of the preceding
claims, wherein said sheet of wrapping (100) comprises at
least one layer of metal material, preferably a sheet of
aluminium.

7. The method according to Claim 6, wherein one side
of said sheet is coated with a layer of ink.

8. The method according to Claim 7, wherein the
opposite side of said sheet is coated with a layer of heat-
sealing material.

9. The method according to any one of the preceding
claims, wherein said sheet of wrapping (100) has a multi-
layered structure comprising at least one layer of
polymeric material.

10. The method according to Claim 9, wherein said
sheet of wrapping comprises a heat-sealing layer, for
example a heat-sealing lacquer.

11. The method according to Claim 9 or Claim 10,
wherein said sheet of wrapping (100) has a multi-layered
structure comprising a layer of polymeric material in
combination with a metal layer.

12. The method according to Claim 11, wherein said
cutting step envisages applying said laser beam on said
metal layer, and applying a further laser beam, of

different wavelength, on said layer of polymeric material.
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