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Description

[0001] The invention relates to the sector of machines
for processing metal building and cladding materials.
[0002] Moreindetail,theinventionrelatesto amachine
that implements a method for shaping a metal sheet to
be used as finish or cladding for inner and outer walls of
buildings or furnishings and design installations.

[0003] To produce metal sheets with shaped and proc-
essed surfaces, there are currently used machines that,
starting from a coil of sheet metal, by means of feed
means, unroll it and press itinside a calender with double
roller.

[0004] Said calender comprises a first and a second
roller, both made of metal and motorized, having the re-
spective surfaces processed in a complementary man-
ner.

[0005] In fact, the surfaces of said rollers each com-
prise a complementary pattern, raised on the first roller
and depressed on the second roller, i.e., with coupling
of male-female type.

[0006] The passage between the rollers of the strip of
sheet metal causes the reproduction, on the two faces
of the same plate, of the pattern characterizing the dec-
oration to be obtained.

[0007] Only after pressing of the sheet metal, the strip
is cut into single portions, and each sheet thus obtained
is sent, by means of appropriate recovery means, to the
subsequent processing and packaging steps.

[0008] These conventional rolling machines, and the
rolling and shaping technique they implement, have
some limits and drawbacks.

[0009] Firstly, they are very costly machines: produc-
ing the two rollers processed with the complementary
pattern, of male/female type, which is required to impress
the desired pattern on the sheet metal, is costly and com-
plex.

[0010] For this reason, once a pair of rollers has been
produced, it is often used for a long time, without ever
changing it, considerably limiting diversification of pro-
duction.

[0011] Requests forlarge amounts of material are nec-
essary to justify the preparation of a pair of rollers with a
different pattern or different processing.

[0012] The use of steel sheet wound in coils prevents
the surface of the steel from being treated in advance
with particular aesthetic finishes, and makes it necessary
to use the typical finishes of coiled metal sheet, namely
polishing or satin-finish. Consequently, the sheets ob-
tained have a very limited range of surface finishes, not
suitable for all possible applications.

[0013] The document GB 2 019 288 A, which forms
the basis for the preamble of claim 1, discloses a machine
for shaping a metal sheet comprising:

- acalender comprising a first upper roller and a sec-
ond lower roller;
- motor means adapted to operate at least one of said
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first and second roller;

- afirst and a second roller conveyor positioned re-
spective upstream and downstream of said calend-
er,

- aforming mold having a supporting surface for said
metal sheet, where said supporting surface compris-
es gaps;

- aplate made of an elastically yielding material, such
as rubber, arranged between said metal sheet and
said first upper roller;

- motorized drive means of said forming mold, of said
metal sheet and of said plate made of an elastically
yielding material above said roller conveyor and be-
tween the rollers of said calender.

[0014] Said first roller is adapted to exert a pressing
force on said metal sheet arranged on said supporting
surface of said forming mold, so that said elastically yield-
ing material is compressed as a result of the pressure
and expands only at said gaps deforming the metal sheet
below.

[0015] Said motorized drive means comprise a sup-
porting surface onto which said forming mold, said metal
sheet and said plate made of an elastically yielding ma-
terial are loaded, drawn by means of motorized belts
along the roller conveyors.

[0016] The machine operates in steps, with the loaded
supporting surface that advances under the calender in
alternating directions.

[0017] The object of the invention is to eliminate these
drawbacks, producing an inexpensive but efficient ma-
chine, that is easy to prepare and can be modified to
diversify production, capable of processing metal sheets
having any type of preliminary surface finish within the
scope of known aesthetic treatments of the stainless
steel sheets, implementing a method that allows sheets
with countless possibilities of surface decorations and
treatments to be obtained.

[0018] These objects are achieved with a machine for
shaping a metal sheet according to claim 1.

[0019] According to a first aspect of the invention, said
atleast one outer layer of said firstroller is made of rubber
and said second roller is made of steel.

[0020] According to a further aspect of the invention,
said gaps have an irregular shape and are distributed
unevenly on the supporting surface of said forming mold.

[0021] Inapossible variant, said gaps areisolated from
one another.
[0022] According to a further aspect of the invention,

said forming mold comprises areas of reduced thickness
adapted to define said gaps of said supporting surface
and to allow expansion of said elastically yielding mate-
rial.

[0023] Alternatively, said forming mold comprises
shaped holes, adapted to define said gaps.

[0024] Advantageously, said machine comprises cen-
tring means for said forming mold or for said abutment
panel.
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[0025] Moreover, said machine comprises adjustment
means of the mutual distance between said first and said
second roller, adapted to adjust the pressing force exert-
ed by said first roller on said metal sheet.

[0026] The method implemented by the machine ac-
cording to the invention for shaping a metal sheet com-
prises the following steps:

- providing a metal sheet to be processed;

- providing aforming mold having a supporting surface
for said metal sheet, where said supporting surface
comprises gaps;

- resting said metal sheet on said forming mold;

- applying a pressure on said metal sheet so as to
cause a deformation of the metal sheet at said gaps.

[0027] The invention presents numerous advantages.
[0028] Said first and said second rollers do not require
special and costly processing of their surfaces. The task
of shaping the metal sheet is entrusted to the forming
mold alone, while the rollers have the sole function of
exerting a suitable pressing force.

[0029] Providing different forming molds, with diversi-
fied gaps and shaped holes, and distributed in an irreg-
ular and fanciful manner, to obtain a wide range of pat-
terns and decorations of the sheet is much easier and
less costly compared to having to process the surfaces
of the rollers. To produce the forming molds it is advan-
tageous and sufficient to use processing machines with
laser or water cut, methods that are well known and wide-
ly used.

[0030] This leads to the possibility of diversifying the
production of metal sheets shaped according to demands
and needs, even for orders of small quantities, limiting
the costs, but reaching maximum production efficiency,
with great satisfaction of customers and of the market.
[0031] Advantageously, the machine allows the
processing of pre-cut sheets and not strips of sheet metal
wound in coils, as used in conventional machines, but
always maintaining a flowing movement, which favours
productivity.

[0032] Moreover, the feed and subsequent recovery
of the metal sheet on motorized roller conveyors also
allows the machine to operate in a single direction, unlike
the machine described in the cited prior art document GB
2 019 288 A. The single direction allows the machine to
be arranged in line with other machines positioned up-
stream or downstream, further speeding up the whole
production process.

[0033] Starting from sheets to be processed already
provided with a wide range of colours and finishes allows
maximum freedom of planning and design, thereby mak-
ing the sheets obtained extremely versatile.

[0034] Due to the elastically yielding material with
which said first roller is coated and to the adjustment
means of the pressing force thereof, it is possible with a
single machine and only one calender to process metal
sheets with different thicknesses.
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[0035] The abutment panel on which the forming mold
rests advantageously ensures a uniform a resistance
force to the pressure of the upper roller.

[0036] Said centring means guide said forming mold,
or said abutment panel, and consequently the metal
sheet loaded thereon, with precision into the calender,
to ensure perfect alignment with the rollers and thus ob-
tain the same processing reproduced identically on all
the metal sheets processed in series.

[0037] Said centring means are particularly advanta-
geous when the forming mold has gaps of irregular shape
and arrangement. In this case, the pressure of the cal-
ender could cause torsion and/or rotation of the forming
mold or of the abutment panel and therefore incorrect
shaping of the metal sheet. Due to the centring means,
this risk is eliminated: in fact, said centring means allow
perfect orthogonality to be maintained between the di-
rection of feed of the metal sheet and the pressure line
exerted thereon by the calender.

[0038] The adjustment means that adjust the mutual
distance between the two rollers allow the machine to be
adapted also as a function of the thickness of the metal
sheet to be deformed.

[0039] These and other advantages of the invention
will be more apparent below from the description of a
preferred embodiment, provided by way of non-limiting
example, and with the aid of the figures, wherein:

- Fig. 1illustrates, in a front view, a machine for shap-
ing a metal sheet according to the invention;

- Fig. 2illustrates, in a side view, a part of the machine
of Fig. 1.

- Fig. 3 illustrates, a top plan view, a forming mold for
said machine according to a possible variant;

- Fig. 4 illustrates, with proportions altered for clarity
of illustration, a partial section of the machine and of
the metal sheet being processed;

- Figs. 5and 6 illustrate, respectively in side view and
top plane view, a part of the machine of Fig. 1.

[0040] With reference to the figures, the machine 1 for
shaping a metal sheet 2 according to the invention es-
sentially comprises:

- feed means 3 of a metal sheet 2 to be processed;

- acalender4, comprising afirstroller 14 and a second
roller 24, through which said metal sheet 2 to be proc-
essed passes;

- motor means 5, 5" for said first roller 14 and said
second roller 24;

- aforming mold 7 having a supporting surface 7’ for
said metal sheet 2;

- recovery means 6 of the processed metal sheet 2.

[0041] Said metal sheet 2 to be processed can have
various thicknesses and various surface finishes, i.e., it
can be satin-finished, polished, mirror polished, electro-
lytically coloured, coloured by means of PVD, etc.
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[0042] With particular reference to Figs. 2 and 4, said
calender 4 is illustrated.

[0043] Said firstroller 14 is arranged above and com-
prises at least an outer layer 14’ made of an elastically
yielding material.

[0044] Said outer layer 14’ is, for example, made of
rubber or of a suitable elastic polymer and has a smooth
surface.

[0045] Said first roller 14 is connected to first motor
means 5.
[0046] Said second roller 24 is arranged below, is

made of steel and comprises a rigid and smooth surface
adapted to act as abutment surface for said first roller 14.

[0047] Said second roller 24 is connected to second
motor means 5".
[0048] Insimplified variants of the machine 1, said sec-

ond roller 24 could be idle and therefore not connected
to corresponding motor means.

[0049] Said first roller 14 and said second roller 24 are
mounted on a frame 16 resting on the ground.

[0050] Said frame 16 comprises lateral shoulders 17’
and 17" provided with adjustment means of the mutual
distance between said first 14 and said second 24 roller,
consequently adapted to adjust the pressing force of said
first roller 14 on said metal sheet 2.

[0051] Said adjustmentmeans comprise two actuators
12’, 12", for example of the screw/nut type, each acting
on a support of said roller 14, operated by a gear motor
18, by means of a drive system with mechanical rotary
joint 19.

[0052] With particular reference to Fig. 3, an example
of a forming mold 7 is illustrated.

[0053] The surface 7’ of said mold 7 on which, in use,
said metal sheet 2 rests comprises gaps 8.

[0054] In the variant illustrated said gaps 8 are pro-
duced by means of shaped holes that involve the whole
of the thickness of the mold 7.

[0055] In alternative variants, said gaps 8 can be de-
fined by areas of the mold having reduced thickness, so
as to create valleys with respect to the supporting surface
of said metal sheet 2.

[0056] In particular, said gaps 8 have an irregular
shape and are distributed unevenly on the supporting
surface 7’ of said forming mold 7. Moreover, said gaps
design shapes closed and separated from one another,
not connected to one another. Therefore, they are dis-
crete shapes.

[0057] In a simplified variant of the machine not ac-
cording to the invention said forming mold 7 can rest di-
rectly on said feed 3 and recovery 6 means, and said
calender 4 be in direct contact with said second lower
roller 24.

[0058] Accordingto theinvention, asillustrated in Figs.
3 and 4, said machine 1 comprises an abutment panel
10 on which said forming mold 7 rests and said abutment
panel 10 is also moved by means of said feed 3 and
recovery 6 means, it too translating horizontally inside
said calender 4.
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[0059] Figs. 5 and 6 illustrate the feed means 3 of the
sheet to be processed, which are similar to the recovery
means 6.

[0060] Said feed means 3, and also said recovery
means 6, comprise a motorized roller conveyor 13, on
which said forming mold 7 is transported.

[0061] Said roller conveyor 13 is moved by a drive
chain 23 connected to proper motor means 33.

[0062] Along said roller conveyor 13 there are provided
centring means for said forming mold 7 or said abutment
panel 10.

[0063] Said centring means comprise centring rollers
11 with vertical axis arranged on two parallel rows along
the edges of said roller conveyors 13, longitudinally to
the direction of feed of the mold 7.

[0064] The method implemented by the machine ac-
cording to the invention for shaping a metal sheet 2 es-
sentially comprises the steps of:

- providing a metal sheet 2 to be processed;

- providing a forming mold 7 having a supporting sur-
face 7’ for said metal sheet 2, where said supporting
surface 7’ comprises gaps 8;

- resting said metal sheet 2 on said forming mold 7;

- applying a pressure on said metal sheet 2 so as to
cause a deformation of the metal sheet at said gaps
8.

[0065] Usingthe machine 1 forming the subject matter
of the present invention, said step of applying a pressure
on said metal sheet 2 resting on said forming mold 7
takes place by means of said calender 4.

[0066] In particular, said first roller 14 is adapted to
exert a pressing force on said metal sheet 2 arranged on
said supporting surface 7’ of said forming mold 7, so that
said elastically yielding material 14’ is compressed as a
result of the pressure and expands only at said gaps 8
deforming the metal sheet 2 below.

[0067] As is evident from the detailed section of Fig.
4, the holes obtained on the forming mold 7 allow expan-
sion of said elastically yielding material 14’ that pushes
the metal sheet 2 underneath it, deforming it, or shaping
it.

[0068] The metal sheet obtained has in substance
raised deformed areas that reproduce, in a complemen-
tary manner, the holes of the forming mold.

[0069] Replacement of the forming mold 7 based on
the desired pattern to impress on the metal sheet 2 allows
the simple and rapid diversification of production.
[0070] Adjustment of the distance between the rollers
14 and 24 by means of the adjustment means allows the
pressing force exerted on the sheet to be increased or
decreased, obtaining, with the same thickness, more or
less prominent peaks, or adapting processing based on
the thickness of the sheet to be shaped.
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Claims

A machine (1) for shaping a metal sheet (2) compris-
ing:

- feed means (3) of a metal sheet (2) to be proc-
essed;

- a calender (4) comprising a first roller (14) and
a second roller (24);

-motormeans (5’, 5") adapted to operate atleast
one of said first (14) and second (24) roller;

- recovery means (6) of the processed metal
sheet (2);

- aforming mold (7) having a supporting surface
(7’) for said metal sheet (2), where said support-
ing surface (7’) comprises gaps (8), wherein:

- said second roller (24) comprises a surface
made of a rigid material;

characterized in that

- said first roller (14) comprises at least an outer
layer (14’) made of an elastically yielding mate-
rial, having a smooth surface, where

- said first roller (14) is adapted to exert a press-
ing force on said metal sheet (2) arranged on
said supporting surface (7’) of said forming mold
(7), so that said elastically yielding material is
compressed as a result of the pressure and ex-
pands only at said gaps (8) deforming the metal
sheet (2) below,

- said feed (3) and recovery (6) means each
comprise a motorized roller conveyor (13) on
which said forming mold (7) during use is trans-
ported;

- said machine comprises an abutment panel
(10) on which said forming mold (7) during use
rests and said abutment panel (10) is during use
moved by means of said feed (3) and recovery
(6) means.

A machine (1) according to claim 1, characterized
in that said at least an outer layer (14’) of said first
roller (14) is made of rubber.

A machine (1) according to claim 1, characterized
in that said second roller (24) is made of steel.

A machine (1) according to claim 1, characterized
in that said gaps (8) have an irregular shape.

A machine (1) according to claim 1, characterized
in that said gaps (8) are distributed unevenly on the
supporting surface (7’) of said forming mold (7).

A machine (1) according to claim 5, characterized
in that said gaps (8) are isolated from one another.
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10.

1.

A machine (1) according to claim 1, characterized
in that said forming mold (7) comprises areas of re-
duced thickness adapted to define said gaps (8) of
said supporting surface (7°) and to allow expansion
of said elastically yielding material.

A machine (1) according to claim 1, characterized
in that said forming mold (7) comprises shaped
holes adapted to define said gaps (8).

A machine (1) according to claim 1, characterized
in that it comprises centring means (11) for said
forming mold (7).

A machine (1) according to claim 11, characterized
in that it comprises centring means (11) for said
abutment panel (10).

A machine (1) according to claim 1, characterized
in that it comprises adjustment means (12) of the
mutual distance between said first (14) and said sec-
ond (24) roller, adapted to adjust the pressing force
exerted by said first roller (14) on said metal sheet

).

Patentanspriiche

1.

Vorrichtung (1) zum Formen einer Metallplatte (2),
umfassend:

- Mittel zur Einspeisung (3) einer Metallplatte (2),
die zu bearbeiten ist;

- einen Kalander (4), umfassend eine erste Wal-
ze (14) und eine zweite Walze (24);

- Motormittel (5°, 5"), die geeignet sind, mindes-
tens eine der besagten ersten (14) und zweiten
(24) Walze in Betrieb zu setzen;

- Mittel zur Riickgewinnung (6) der bearbeiteten
Metallplatte (2);

- eine formgebende Form (7) mit einer Stutzfla-
che (7’) fir die besagte Metallplatte (2), wobei
die besagte Stutzflache (7’) Aussparungen (8)
umfasst

wobei:

- die besagte zweite Walze (24) eine Oberflache
aus einem starren Material umfasst; dadurch
gekennzeichnet, dass

- die besagte erste Walze (14) mindestens eine
aulere Schicht (14°) aus einem elastisch nach-
gebenden Material mit glatter Oberflache um-
fasst, wobei

- die besagte erste Walze (14) geeignet ist,
eine Druckkraft auf die besagte Metallplatte
(2) auszuliben, die auf der besagten Stitz-
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flache (7’) der besagten formgebenden
Form angeordnet ist, so dass das besagte
elastisch nachgebende Material infolge des
Drucks komprimiert wird und sich nur an
den besagten Aussparungen (8) ausdehnt
und die Metallplatte (2) darunter verformt,

- die besagten Einspeisungs- (3) und Riickge-
winnungsmittel (6) jeweils ein motorisiertes Wal-
zentransportband (13) umfassen, auf dem die
besagte formgebende Form (7) wahrend des
Gebrauchs transportiert wird;

- wobei die besagte Vorrichtung eine Auflager-
platte (10) umfasst, auf der die besagte formge-
bende Form (7) wahrend des Gebrauchs ruht,
und die besagte Auflagerplatte (10) wahrend
des Gebrauchs mittels der besagten Einspei-
sungs- (3) und Rickgewinnungsmittel (6) be-
wegt wird.

Eine Vorrichtung (1) gemafl Anspruch 1, dadurch
gekennzeichnet, dass die besagte zumindest eine
aufllere Schicht (14’) der besagten ersten Walze (14)
aus Gummi hergestellt ist.

Eine Vorrichtung (1) gemafl Anspruch 1, dadurch
gekennzeichnet, dass die besagte zweite Walze
(24) aus Stahl hergestellt ist.

Eine Vorrichtung (1) gemafl Anspruch 1, dadurch
gekennzeichnet, dass die besagten Aussparungen
(8) eine unregelmalige Form aufweisen.

Eine Vorrichtung (1) gemafl Anspruch 1, dadurch
gekennzeichnet, dass die besagten Aussparungen
(8) ungleichmaRig auf der Stutzflache (7’) der be-
sagten formgebenden Form (7) verteilt sind.

Eine Vorrichtung (1) gemafl Anspruch 5, dadurch
gekennzeichnet, dass die besagten Aussparungen
(8) voneinander isoliert sind.

Eine Vorrichtung (1) gemafl Anspruch 1, dadurch
gekennzeichnet, dass die besagte formgebende
Form (7) Bereiche mit verringerter Dicke aufweist,
die geeignet sind, die besagten Aussparungen (8)
der besagten Stutzflache (7°) zu definieren und die
Ausdehnung des besagten elastisch nachgebenden
Materials zu ermdglichen.

Eine Vorrichtung (1) gemafl Anspruch 1, dadurch
gekennzeichnet, dass die besagte formgebende
Form (7) geformte Locher umfasst, die geeignet
sind, die besagten Aussparungen (8) zu definieren.

Eine Vorrichtung (1) gemafl Anspruch 1, dadurch
gekennzeichnet, dass sie Zentriermittel (11) fur die
besagte formgebende Form (7) umfasst.
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10. Eine Vorrichtung (1) gemafl Anspruch 11, dadurch

1.

gekennzeichnet, dass sie Zentriermittel (11) fir die
besagte Auflagerplatte (10) umfasst.

Eine Vorrichtung (1) gemaR Anspruch 1, dadurch
gekennzeichnet, dass sie Mittel (12) zur Einstel-
lung des gegenseitigen Abstands zwischen der be-
sagten ersten (14) und der besagten zweiten (24)
Walze umfasst, die geeignet sind, die von der be-
sagten ersten Walze (14) auf die besagte Metallplat-
te (2) ausgelibte Druckkraft einzustellen.

Revendications

1.

Dispositif (1) pour la formation d’une feuille métalli-
que (2) comprenant :

- des moyens d’alimentation (3) d’une feuille de
métal (2) a traiter ;

- une calandre (4) comprenant un premier rou-
leau (14) et un second rouleau (24) ;

- des moyens moteurs (5’, 5") adaptés pour ac-
tionner au moins I'un desdits premier (14) et se-
cond (24) rouleaux ;

- des moyens de récupération (6) de la feuille
métallique traitée (2) ;

- un moule de formage (7) ayant une surface de
support (7’) pour ladite feuille métallique (2), ou
ladite surface de support (7’) comprend des in-
terstices (8),

ou :

- ledit second rouleau (24) comprend une sur-
face faite d’'un matériau rigide ;

caractérisé par le fait que

- ledit premier rouleau (14) comprend au moins
une couche extérieure (14’) faite d’'un matériau
élastiquement déformable, ayant une surface
lisse, ou

- ledit premier rouleau (14) est adapté pour exer-
cer une force de pression sur ladite feuille mé-
tallique (2) disposée sur ladite surface de sup-
port (7’) dudit moule de formage (7), de sorte
que ledit matériau élastiquementdéformable est
comprimé sous l'effet de la pression et se dilate
uniguement au niveau desdits espaces (8) dé-
formant la feuille métallique (2) en dessous,

- lesdits moyens d’alimentation (3) et de récu-
pération (6) comprennent chacun un convoyeur
a rouleaux motorisés (13) sur lequel ledit moule
de formage (7) est ftransporté pendant
|'utilisation ;

- ledit dispositif comprend un panneau de butée
(10) surlequel leditmoule de formage (7) repose
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pendant l'utilisation et ledit panneau de butée
(10) est déplacé pendant l'utilisation au moyen
desdits moyens d’alimentation (3) et de récupé-
ration (6).

Dispositif (1) selon la revendication 1, caractérisé
par le fait que ladite une couche extérieure (14’) au
minimum dudit premier rouleau (14) est faite de
caoutchouc.

Dispositif (1) selon la revendication 1, caractérisé
par le fait que ledit second rouleau (24) est fait
d’acier.

Dispositif (1) selon la revendication 1, caractérisé
par le fait que lesdits interstices (8) ont une forme
irréguliere.

Dispositif (1) selon la revendication 1, caractérisé
par le fait que lesdits interstices (8) sont répartis de
maniére inégale sur la surface de support (7’) dudit
moule de formage (7).

Dispositif (1) selon la revendication 5, caractérisé
par le fait que lesdits interstices (8) sont isolés les
uns des autres.

Dispositif (1) selon la revendication 1, caractérisé
par le fait que ledit moule de formage (7) comprend
des zones d’épaisseur réduite adaptées pour définir
lesdits interstices (8) de ladite surface de support
(7’) et pour permettre I'expansion dudit matériau
élastiquement déformable.

Dispositif (1) selon la revendication 1, caractérisé
par le fait que ledit moule de formage (7) comprend
des trous fagonnés adaptés pour définir lesdits in-
terstices (8).

Dispositif (1) selon la revendication 1, caractérisé
par le fait qu’il comprend des moyens de centrage
(11) pour ledit moule de formage (7).

Dispositif (1) selon la revendication 1, caractérisé
par le fait qu’il comprend des moyens de centrage
(11) pour ledit panneau de butée (10).

Dispositif (1) selon la revendication 1, caractérisé
par le fait qu’il comprend des moyens d’ajustement
(12) de la distance mutuelle entre ledit premier (14)
et ledit second (24) rouleau, adaptés pour ajuster la
force de pression exercée par ledit premier rouleau
(14) sur ladite feuille métallique (2).
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