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Description

[0001] The presentinvention relates to a forming unit
and a profiling machine line for realising profiled ele-
ments.

[0002] A profiling machine line substantially enables
production of longitudinally welded tubes, which are ob-
tained by progressively bending a steel strip about a lon-
gitudinal axis, up to bringing the longitudinal edges of the
strip into reciprocal contact. The longitudinal edges are
welded together to obtain a tube. The tube is cut into
sections of a pre-established length, according to known
processes. The whole production is performed in a con-
tinuous line.

[0003] A profiling machine line substantially comprises
a series of forming units, arranged in succession, each
of which comprises at least two profiling rollers. These
forming units are predisposed for progressively bending
the steel strip about a longitudinal axis thereof until they
confer thereon a tubular conformation. The bending of
the sheet is done by passing the strip itself between the
rollers of the various forming units which, by contact, pro-
gressively deform it. The strip slides continuously through
the forming units, being progressively deformed.
[0004] A profiling machine line generally comprises at
least an initial forming section along which the strip from
which the tubes will be obtained is progressively de-
formed from a flat conformation to one having a U-shaped
bend. This deformation is obtained by pairs of rollers,
associated to each forming unit, formed by a roller having
a concave outer surface and a roller having a convex
outer surface. The radii of curvature of the two rollers are
substantially equal. The rollers typically have a horizontal
rotation axis.

[0005] The radii of curvature ofthe rollers progressively
diminish from the start to the end of the forming section,
so as to progressively reduce also the radius of curvature
of the strip. The rollers of the final zone of the forming
section thus have a significant difference between the
diameter of the central part thereof and the diameter of
the ends thereof. In particular the ends of the concave
rollers and the central portion of the convex rollers have
rather large diameters, and overall take on a large and
unwieldy conformation, as well as being expensive.
[0006] A formingunitwhichonlyin partsolves the tech-
nical problem above is disclosed in document DE
2608410. Such forming unit is provided with three lower
rollers which define a concave curve on which the profile
is laid. The profile is pushed downwards by means of a
single roller, such that the profiling of the lateral zones
of the profile is not guided with sufficient precision.
[0007] The object of the presentinvention is to provide
a forming unit for a profiling machine line which allows
the drawbacks summarized above to be obviated.
[0008] An advantage of the forming unit according to
the present invention is that it enables a considerable
reduction in the diameter of the rollers, thus further ena-
bling a reduction in weight and dimensions thereof.
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[0009] A further advantage of the forming unit accord-
ing to the present invention is that it can be integrated in
already-existing lines.

[0010] A further aim of the present invention is to pro-
vide a profiling machine line that is particularly advanta-
geous with respect to currently-available lines.

[0011] Further characteristics and advantages of the
present invention will become more apparent in the fol-
lowing detailed description of an embodiment of the
present invention, illustrated by way of non-limiting ex-
ample in the attached figures, in which:

- - figure 1 is a schematic view of a profiling machine
line according to the present invention;

- - figure 1a schematically illustrates the bending of
a profiled element (P) starting from the flat configu-
ration of the initial strip;

- - figure 2 illustrates a front view of a forming unit
(10) according to the present invention;

- - figure 3 shows the forming group of figure 2 in a
different operating configuration;

- - figure 4 shows a front view of a guide means (5)
according to the present invention.

[0012] The profiling machine line, illustrated generally
infigure 1, guides the starting strip in advancement along
a generally horizontal advancement direction (Y). As a
skilled person in the sector knows, the starting strip is
progressively bent in an upwards curve about a longitu-
dinal axis thereof, assuming a tubular conformation in
which the two longitudinal edges (E1, E2) are placed
alongside one another and welded. In the following de-
scription the starting strip is for convenience indicated as
a "profiled element" starting from when deformation
thereof begins, by curving upwards about its own longi-
tudinal axis. In the final profiled element (P), the longitu-
dinaledges (E1, E2) of the starting strip are, being welded
together, in the upper part of the profiled element (P).
[0013] The progressive curving of the strip about its
own longitudinal axis preferably occurs in an upwards
direction, i.e. by lifting the longitudinal edges (E1,E2) and
placing them alongside one another in the upper part of
the profiled element (P), as schematically illustrated in
figure 1a. This allows simplification of the welding oper-
ations and subsequent removal of the weld bead, which
can take place, still on the processing line, substantially
above the profiled element (P) itself. This does not ex-
clude the possibility that the progressive curving of the
strip about its own longitudinal axis can take place in a
downwards direction, i.e. by lowering the longitudinal
edges (E1, E2) and placing them alongside one another
in the lower part of the profiled element (P).

[0014] The profiling machine line comprises a plurality
of working units (10,2a,2b,2c,3a,3b,3c,...) each of which
is provided with two or more rollers profiled and arranged
so as to produce, on the profiled element (P), a certain
curvature about the longitudinal axis thereof. The oper-
ating principle of the various working units and the way



3 EP 3 243 577 B1 4

in which they produce the overall curvature of the profiled
element (P) are widely known to a person skilled in the
sector.

[0015] The profiling machine line has a forming section
(1), comprising a plurality of forming units (10) aligned
along a first longitudinal direction (Y 1). The forming units
(10), by means of two or more profiled rollers, produce
the initial deformation of the strip, taking it from the flat
conformation to a curved conformation, substantially a
U-shape, with the concavity thereof facing upwards.
[0016] The formingsection (1)is followed by a finishing
section (2) which comprises a plurality of finishing units
(2a,2b,2c,...) aligned along a second longitudinal direc-
tion (Y2), substantially coplanar to the longitudinal direc-
tion (Y1). The finishing units, by means of a plurality of
profiled rollers, continue with the deformation of the strip,
processing it into a substantially tubular conformation
with the lateral edges parallel and close to one another.
[0017] The finishing section is in turn followed by a
guide section (3) that comprises a plurality of guide units
(3a,3b,3c,...), aligned to one another.

[0018] The guide units guide the strip, now closed in a
tubular configuration, to welding means (4), predisposed
to perform a welding of the longitudinal edges of the strip.
The guide units (3a,3b,3c,...) comprise a plurality of pro-
filed rollers.

[0019] Generally, the starting strip advances along the
advancement direction (Y) changing its conformation
from substantially flat to tubular, due to the effect of the
action exerted along the various sections (1, 2, 3) by the
working units (10,2a,2b,2c,3a,3b,3c...).

[0020] Atleast aforming unit (10), illustrated in figures
2 and 3, comprises a plurality of profiled lower rollers
(11,12,13) having outer surfaces which envelop, on at
least a transversal section plane (S), a lower curve (P1).
In particular, the outer surfaces of the lower rollers
(11,12,13) envelop a continuous lower curve (P1), i.e.
they envelop alower curve (P1) without any interruptions.
[0021] Asillustrated infigure 2, the transversal section
plane is the plane on which the rotation axes of the lower
rollers (11,12,13) lie. The lower curve (P1) preferably has
concavities facing upwards. As is immediately compre-
hensible, the predisposing of a plurality of lower rollers
(11,12,13) enables obtaining the lower curve (P1), by
reducing the maximum diameter required for obtaining
the desired curve. In fact, in the forming units at present
available which use a single lower roller, the lower curve
(P1) can be obtained only by configuring a roller provided
with a maximum diameter in the end zone that is decid-
edly larger. In the forming unit according to the present
invention, the lower rollers (11,12,13) can be realised
with more modest dimensions.

[0022] The lower rollers (11,12,13) comprise a central
roller (11) that exhibits a concave outer surface. In other
terms, excluding the rotation pins which do not enter into
contact with the strip to be deformed, the central roller
(11) has a minimum external diameter at a central zone
and a maximum external diameter in the end zones. The
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central roller (11) can be motorised.

[0023] The lower rollers comprise one or more lateral
rollers (12,13) each of which is provided with a concave
outer surface. In the illustrated embodiment, the concave
outer surface of the lateral rollers (12,13), on the trans-
versal section plane, is connected to the outer surface
of the central roller (11), so as substantially to define a
continuous lower curve (P1).

[0024] The lateral rollers (12, 13) have rotation axes
that are inclined with respect to the rotation axis of the
central roller (11). In the illustrated embodiment the ro-
tation axes of the lateral rollers (12, 13) diverge in a dis-
tancing direction from the central roller (11).

[0025] Atleastaforming unit(10)comprises a plurality
of upper rollers (21,22,23,24,25) shaped with outer sur-
faces that envelop, on the transversal section plane, an
upper curve (P2). The upper curve (P2) is preferably par-
allel to the lower curve (P1), i.e. the upper rollers
(21,22,23,24,25) are tangential to a curve coinciding with
the lower curve (P1). As illustrated in figure 2, the trans-
versal section plane is the plane on which the rotation
axes of the upper rollers (21,22,23,24,25) lie. The upper
curve (P2) preferably has concavities facing upwards.
As is immediately comprehensible, the predisposing of
a plurality of upper rollers (21,22,23,24,25) enables ob-
taining the upper curve (P2), reducing the maximum di-
ameter required for obtaining the desired curve. In fact,
in the forming units at present available which use a sin-
gle upper roller, the upper curve (P2) can be obtained
only by configuring a roller provided with a maximum di-
ameter in the central zone that is decidedly larger. In the
forming unit according to the presentinvention, the upper
rollers (21,22,23,24,25) can be realised with more mod-
est dimensions.

[0026] The upper rollers comprise a central roller (21)
that exhibits a convex outer surface. In other terms, the
centralroller (21) has a barrel-shaped conformation, with
a maximum diameter in a central zone. The upper rollers
further comprise one or more lateral rollers (22,23,24,25)
which exhibit a convex outer surface. The outer surfaces
of the upper rollers (21,22,23,24,25) are substantially
tangential to the upper curve (P2) on the transversal sec-
tion plane.

[0027] In the illustrated embodiment, the forming unit
(10) comprises a plurality of lower rollers (11,12,13) and
a plurality of upper rollers (21,22,23,24,25).

[0028] The rotation axes of the rollers lie on a same
transversal section plane.

[0029] The upper curve and the lower curve (P2,P1)
both lie on the transversal section plane. The upper curve
and the lower curve (P2,P1) are substantially parallel to
one another.

[0030] The strip to be processed and bent about the
longitudinal axis thereof passes in contact with the lower
rollers and the upper rollers, substantially assuming a
curvature parallel to the upper curve and the lower curve
(P2, P1).

[0031] Preferably, though not necessarily, the upper
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rollers (21,22,23,24,25) are associated with an upper
support (20), which is movable along a vertical direction.
This enables adjusting the distance between the upper
rollers and the lower rollers, for example in relation to the
thickness of the strip to be processed. This further ena-
bles adjusting the pressure that the rollers exert on the
strip under process.

[0032] The upper support (20) has overall a curved
conformation, with a concavity facing upwards. The sup-
port (20) is further provided with seatings for rotatably
housing the upper rollers (21,22,23,24,25).

[0033] The upper support (20) can be associated to a
cross-member (26) which is vertically slidable along a
support structure (9). Means known to a person skilled
in the sector can be predisposed to command the dis-
placement of the upper support (20). In the illustrated
version the support structure comprises two uprights (91,
92).

[0034] Thelowerrollers (11,12, 13) can be associated
to the uprights (91, 92).

[0035] The central roller (11) is associated to the up-
rights at the ends thereof, by means of a shaft or by ro-
tation pins. Thelateralrollers (12.13) are each associated
to a respective upright.

[0036] Thelowerrollers (11,12, 13)can be associated
to a lower support (14).

[0037] The lower support (14) comprises two portions
(14) to each of which is rotatably associated an end of
the rotation shaft of the central roller (11).

[0038] Each support portion (14) further rotatably sup-
ports one of the lateral rollers (12, 13). In particular each
support portion (14) bears a pair of shelf members (14a)
to which the ends of the rotation shaft of the respective
lateral roller are associated.

[0039] The two opposite portions of the lower support
(14) are each associated to one of the uprights (91, 92),
preferably vertically slidably, for enabling the adjustment
of the position of the lower rollers (11,12,13). Means
known to a person skilled in the sector can be predis-
posed to command the vertical displacement of the lower
support (14).

[0040] The profiling machine line can advantageously
be provided with at least a working unit
(10,2a,2b,2c,3a,3b,3c...) a position of which is vertically
adjustable independently with respect to the other work-
ing units. By adjusting the vertical position of at least a
working unit it is possible to set a predetermined curva-
ture for the profiled element (P). For example, by lowering
the position of a working unit with respect to the following
working units, a curvature can be set for the profiled el-
ement (P) which is concave facing upwards followed by
a curvature that is concave facing downwards.

[0041] In the downwards-facing concavity section the
upper zones of the profiled element (P) are stretched, in
particular the zones of the longitudinal edges (E1, E2)
which assume a stretched conformation that is substan-
tially free of undulations, or having very modest undula-
tions.
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[0042] Ina possible embodiment the profiling machine
line is provided with an intermediate section, comprising
one or more working units, which is rotatable about a
horizontal axis (X) with respect to a first preceding sec-
tion, in turn comprising one or more working units. Rota-
tion means, not illustrated, can be predisposed to pro-
duce this rotation. The line further comprises a third sec-
tion, comprising one or more working units, which is sub-
sequent with respect to the intermediate section and the
position of which on a vertical plane is adjustable. This
enables inclining the profiled element (P) upwards,
thanks to the possibility of rotating the intermediate sec-
tion about the horizontal axis (X) and returning the pro-
filed element (P) consecutively to the intermediate sec-
tion and along the third section, in a substantially hori-
zontal inclination that is in any case smaller than the in-
clination assumed in the intermediate section of the line.
In this way, in passing from the intermediate section to
the third section of the line, the profiled element (P) is
subjected to a bending operation, a concavity of which
is facing upwards. The whole zone of the edges (E1, E2)
of the profiled element (P) which are to be welded to one
anotheris therefore stretched to assume a stretched con-
formation that is substantially free of undulations, or has
very modest undulations. This significantly facilitates the
welding of the longitudinal edges and the realisation of
a weld bead that is structurally solid. The intermediate
section might be provided with a base to which one or
more working units are fixed. The base might be hinged
about the horizontal axis (X) to a preceding working unit.
[0043] For example, the finishing section (2) can be
rotatable about a horizontal axis (X) relative to the forming
section (1). This enables adjusting the inclination of the
second longitudinal direction (Y2) relative to the first lon-
gitudinal direction (Y1).

[0044] As already specified, the finishing section (2)
can be inclined upwards (by a few degrees). As it enters
the guide section (3) consecutive to the finishing section
(2), the profiled element (P), which has by now taken on
atubular configuration, undergoes a bending a concavity
of which is facing downwards. The whole zone of the
edges (E1, E2) of the profiled element which are to be
welded to one another is therefore stretched to assume
a stretched conformation that is substantially free of un-
dulations, or has very modest undulations. This signifi-
cantly facilitates the welding of the longitudinal edges
and the realisation of a weld bead thatis structurally solid.
[0045] In a possible embodiment, at least one of the
finishing units (2a,2b,2c,...) is rotatable about a horizontal
axis (X) relative to the forming section (1).

[0046] Inthe illustrated embodiment, the finishing sec-
tion (2) comprises a base (B2), to which the finishing units
(2a, 2b, 2c, ...) are constrained, which base (B2) is
hinged, relative to the horizontal axis (X), to an end por-
tion of the forming section (1). For example the base (B2)
can be hinged to a base portion of the nearest forming
unit (10). Alternatively, the forming section (1) can in turn
be provided with a base (B1) to which the forming units
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(10) are associated. With reference to the advancement
direction of the profiled element (P), a front end of the
second base (B2) can be hinged to a rear end of the first
base (B1). Actuator means known to the expert in the
sector can be used for determining the rotation of the
finishing section (2) about the horizontal axis (X).
[0047] The profiling machine line can advantageously
be provided with guide units (3a, 3b, 3c, ...) that are ver-
tically mobile independently of one another. In other
terms, the vertical position of each guide unit can be ad-
justed independently with respect to the vertical position
of the other guide units. This enables giving the transiting
profiled element (P) a predetermined curvature on a ver-
tical longitudinal plane thereof. For example, in the same
way as already described with respect to the finishing
group (2), itis possible to give the profiled element (P) a
curvature the concavity of which is facing downwards.
The whole zone of the edges of the profiled element (P)
which are to be welded to one another is therefore
stretched to assume a stretched conformation thatis sub-
stantially free of undulations, or has very modest undu-
lations. This significantly facilitates the welding of the lon-
gitudinal edges and the realisation of a weld bead that is
structurally solid. The guide units (3a,3b,3c,...), vertically
mobile independently of one another, can be present, in
the presence or absence of the finishing section (2), ro-
tatable about the horizontal axis (X) with respect to the
forming section (1). For example, in the presence of an
upwards-inclined finishing section (2), the vertical posi-
tion of the guide units (3a,3b,3c,...) can be adjusted so
as to bend the profiled element (P) downwards to overall
define a continuous curvature with the concavity facing
downwards. This produces a consistent stretching of the
edges of the profiled element (P) which assume a
stretched and straight configuration.

[0048] The profiling machine line can be provided with
guide means (5), interposed for example between the
forming section (1) and the finishing section (2), which
are so structured as to push the edges (E1, E2) of the
profiled element (P) under process one towards the oth-
er.

[0049] The guide means (5), illustrated schematically
in figure 4, preferably comprise a pair of shoes (51,52),
fixed opposite one another, and positioned so as to enter
into contact with two opposite zones of the article (P).
For example, the shoes (51, 52) are positioned so as to
enter into contact with zones close to the edges (E1, E2)
of the profiled element (P) under process.

[0050] In a possible embodiment the shoes (51, 52)
are associated to a foot or support structure and are lo-
cated at a predetermined height, preferably adjustable.
The shoes (51,52) prevalently extend along a longitudinal
direction parallel to the advancement direction (Y). On a
section plane that is vertical and perpendicular to the
advancement direction (Y), the shoes (51, 52) are pref-
erably inclined so as to converge towards one another.
[0051] The shoes (51, 52) can be positioned for exam-
plein a section of the intermediate line between two work-
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ing units, passing through which the edges (E1, E2) of
the profiled element (P) begin to be inclined, turning to-
wards one another. This facilitates the passage from the
preceding working unit to the working unit positioned fol-
lowing the shoes (51, 52).

[0052] For example the shoes (51, 52) can be posi-
tioned between the forming section and the finishing sec-
tion. The shoes (51, 52) are preferably associated to re-
spective supports (51a, 52a) that are horizontally and
vertically mobile, as schematically illustrated in figure 4.

Claims

1. A forming unit for a profiling line, comprising: a plu-
rality of lower rollers (11,12,13) shaped with outer
surfaces that envelop, on at least one transversal
section plane (S) on which the rotation axes of the
lower rollers (11,12,13) lie, a lower curve (P1); a plu-
rality of upper rollers (21,22,23,24,25) shaped with
outer surfaces that envelop, on the transversal sec-
tion plane, an upper curve (P2) substantially parallel
to the lower curve (P1);
wherein the lower rollers (11,12,13) include a central
roller (11), that exhibits a concave outer surface, and
one more lateral rollers (12,13) each of which is pro-
vided with a concave outer surface that, on the trans-
versal section plane, is matched to the outer surface
of the central roller (11);
characterized in that:

the upper rollers comprise a central roller (21),
that exhibits a convex outer surface, and one or
more lateral rollers (22,23,24,25) which exhibit
a convex outer surface;

the outer surfaces of the upper rollers
(21,22,23,24,25) are substantially tangential to
the upper curve (P2) on the transversal section
plane.

2. Aformingunitaccordingto claim 1, in which the lower
rollers (11,12,13) exhibit axes of rotation lying on the
transversal section plane.

3. Aforming unit according to claim 1, wherein at least
one of the upper rollers (21,22,23,24,25) exhibits its
axis of rotation lying on the transversal section plane.

4. A forming unit according to claim 1, wherein the up-
per rollers (21,22,23,24,25) are associated with a
support (20), which is movable along a vertical di-
rection.

5. Aforming unitaccording to claim 1, in which the cen-
tral roller (11) is motorized.

6. A profiling machine line for the realization of profiled
elements, comprising a plurality of working units (10,
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2a, 2b, 2c, 3a, 3b, 3c, ...) each of which is provided
with two or more rollers which are shaped and ar-
ranged such as to form on the profiled elements (P)
a certain curvature about its longitudinal axis, char-
acterized in that it comprises at least a forming unit
(10) according to one of the preceding claims, and
in that at least one working unit (10, 2a, 2b, 2c, 3a,
3b, 3c ...) has a position ef-which is vertically adjust-
able independently of the other working units.

A profiling machine line for the realization of profiled
elements according to claim 6, comprising an inter-
mediate section, which is rotatable about a horizontal
axis (X) with respect to a first previous section, and
a third section following the intermediate section, the
position of which is adjustable on a vertical plane.

Aprofiling machine line for the realization of sections,
comprising:

a forming section (1), comprising a plurality of
forming units (10) according to any preceding
claim, aligned along a first longitudinal direction
(Y1);

a finishing section (2), consecutive to the form-
ing section (1), comprising a plurality of finishing
units (2a, 2b, 2c, ...) aligned along a second lon-
gitudinal direction (Y2);

a guide section (3), consecutive to the finishing
section (2), comprising a plurality of guide units
(3a, 3b, 3c, ...), mutually aligned, and welding
means (4), prepared for performing a parallel
welding to the longitudinal direction (Y);
wherein the finishing section (2) is rotatable
about a horizontal axis (X) relative to the forming
section (1), so as to adjust the inclination of the
second longitudinal direction (Y2) with respect
to the first longitudinal direction (Y1).

A profiling machine line according to claim 8, in which
the finishing section (2) comprises a base (B), to
which the finishing units (2a, 2b, 2c, ...) are con-
strained, which base (B) is hinged, relative to the
horizontal axis (X), to an end portion of the forming
section (1).

A profiling machine line according to claim 8, in which
the guide units (3a, 3b, 3c, ...) are vertically movable
independently of each other.

A profiling machine line according to claim 8, com-
prising guide means (5), which is so structured as to
push the edges (E1, E2) of the profile (P), one to-
wards the other.

A profiing machine line according to claim 11,
wherein the guide means (5) comprises a pair of op-
posing shoes (51,52), being so positioned as to
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come into contact with two zones of the article (P).

Patentanspriiche

1.

Umformeinheit fiir eine Profilierungsanlage, umfas-
send: eine Vielzahl an unteren Walzen (11, 12, 13),
die mit AuRenflachen geformt sind, die auf mindes-
tens einer Querschnittsebene (S), auf der die Dreh-
achsen der unteren Walzen (11, 12, 13) liegen, eine
untere Kurve (P1) einschlieRen; eine Vielzahl an
oberen Walzen (21, 22, 23, 24, 25), die mit Aul3en-
flachen geformt sind, die auf der Querschnittsebene
eine obere Kurve (P2) im Wesentlichen parallel zur
unteren Kurve (P1) einschliel3en;

wobei die unteren Walzen (11, 12, 13) eine zentrale
Walze (11) enthalten, die eine konkave AufRenflache
aufweist, und eine oder mehrere seitliche Walzen
(12, 13), von denen jede mit einer konkaven AulRen-
flache versehen ist, die auf der Querschnittsebene,
an die AuBRenflache der zentralen Walze (11) ange-
passtist;

dadurch gekennzeichnet, dass:

die oberen Walzen eine zentrale Walze (21) um-
fassen, die eine konvexe AuRenflache aufweist,
und eine oder mehrere seitliche Walzen (22, 23,
24, 25), die eine konvexe AuRenflache aufwei-
sen;

die AuRenflachen der oberen Walzen (21, 22,
23, 24, 25) im Wesentlichen tangential zu der
oberen Kurve (P2) auf der Querschnittsebene
sind.

Umformeinheit nach Anspruch 1, wobei die unteren
Walzen (11, 12, 13) Drehachsen aufweisen, die auf
der Querschnittsebene liegen.

Umformeinheit nach Anspruch 1, wobei mindestens
eine der oberen Walzen (21, 22, 23, 24, 25) deren
Drehachse aufweist, die auf der Querschnittsebene
liegt.

Umformeinheit nach Anspruch 1, wobei die oberen
Walzen (21, 22, 23, 24, 25) mit einem Trager (20)
assoziiert sind, der entlang einer vertikalen Richtung
bewegbar ist.

Umformeinheit nach Anspruch 1, wobei die zentrale
Walze (11) motorisiert ist.

Profilierungsanlage zur Realisierung von profilierten
Elementen umfassend eine Vielzahl an Arbeitsein-
heiten (10, 2a, 2b, 2¢, 3a, 3b, 3c, ...), von denen jede
mit zwei oder mehreren Walzen versehen ist, die
geformtund derartangeordnet sind, dass sie aufden
profilierten Elementen (P) eine gewisse Krimmung
um ihre Langsachse bilden, dadurch gekennzeich-
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net, dass sie mindestens eine Umformeinheit (10)
nach einem der vorhergehenden Anspriiche um-
fasst und dass mindestens eine Arbeitseinheit (10,
2a, 2b, 2c, 3a, 3b, 3c ...) eine Position aufweist, die
unabhangig von den anderen Arbeitseinheiten ver-
tikal einstellbar ist.

Profilierungsanlage zur Realisierung von profilierten
Elementen nach Anspruch 6, umfassend einen Zwi-
schenabschnitt, der gegentiiber einem ersten vorhe-
rigen Abschnitt um eine horizontale Achse (X) dreh-
bar ist, und einen dritten Abschnitt, der dem Zwi-
schenabschnitt folgt, dessen Position auf einer ver-
tikalen Ebene einstellbar ist.

Profilierungsanlage zur Realisierung von Abschnit-
ten, umfassend:

einen Umformabschnitt (1), umfassend eine
Vielzahl an Umformeinheiten (10) nach einem
der vorhergehenden Anspriiche, die entlang ei-
ner ersten Langsrichtung (Y1) ausgerichtetsind;
einen an den Umformabschnitt (1) anschlieRen-
den Endbearbeitungsabschnitt (2), umfassend
eine Vielzahl an Endbearbeitungseinheiten (2a,
2b, 2c, ...), die entlang einer zweiten Langsrich-
tung (Y2) ausgerichtet sind;

einen an den Endbearbeitungsabschnitt (2) an-
schlieRenden Fuhrungsabschnitt (3), umfas-
send eine Vielzahl an zueinander ausgerichte-
ten Fihrungseinheiten (3a, 3b, 3c,...) und
Schweilmittel (4), die zum Durchfiihren eines
Schweillens parallel zur Langsrichtung (Y) vor-
bereitet sind;

wobei der Endbearbeitungsabschnitt (2) relativ
zum Umformabschnitt (1) um eine horizontale
Achse (X) drehbar ist, um die Neigung der zwei-
ten Langsrichtung (Y2) in Bezug auf die erste
Langsrichtung (Y1) einzustellen.

Profilierungsanlage nach Anspruch 8, wobei der
Endbearbeitungsabschnitt (2) eine Basis (B) um-
fasst, an der die Endbearbeitungseinheiten (2a, 2b,
2c, ...) festgespannt sind, wobei die Basis (B) relativ
zu der horizontalen Achse (X) an einem En-
dabschnitt des Umformabschnitts (1) angelenkt ist.

Profilierungsanlage nach Anspruch 8, wobei die
Fihrungseinheiten (3a, 3b, 3c, ...) unabhangig von-
einander vertikal bewegbar sind.

Profilierungsanlage nach Anspruch 8, umfassend
Fihrungsmittel (5), die so aufgebaut sind, dass sie
die Kanten (E1, E2) des Profils (P) gegeneinander
driicken.

Profilierungsanlage nach Anspruch 11, wobei die
Fihrungsmittel (5) ein Paar gegeniberliegender
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Schuhe (51, 52) umfassen, die so positioniert sind,
dass sie mit zwei Zonen des Gegenstands (P) in
Kontakt kommen.

Revendications

Unité de formage pour une ligne de profilage,
comprenant : une pluralité de rouleaux inférieurs
(11,12, 13) fagonnés avec des surfaces extérieures
qui enveloppent, sur au moins un plan (S) a section
transversale sur lequel reposent les axes de rotation
des rouleaux inférieurs (11, 12,13), une courbe in-
férieure (P1) ; une pluralité de rouleaux supérieurs
(21, 22, 23, 24, 25) fagonnés avec des surfaces ex-
térieures quienveloppent, surle plan a section trans-
versale, une courbe supérieure (P2) substantielle-
ment paralléle a la courbe inférieure (P1) ;

dans laquelle les rouleaux inférieurs (11, 12, 13) in-
cluentunrouleau central (11) présentantune surface
extérieure concave, et un ou plusieurs rouleaux la-
téraux (12, 13) chacun étant pourvu d’une surface
extérieure concave qui, sur le plan a section trans-
versale, correspond a la surface extérieure du rou-
leau central (11) ;

caractérisée en ce que :

les rouleaux supérieurs comprennent un rou-
leau central (21) présentant une surface exté-
rieure convexe et un ou plusieurs rouleaux laté-
raux (22, 23, 24, 25) présentant une surface ex-
térieure convexe ;

les surfaces extérieures des rouleaux supé-
rieurs (21, 22, 23, 24, 25) sont substantiellement
tangentielles a la courbe supérieure (P2) sur le
plan a section transversale.

Unité de formage selon la revendication 1, dans la-
quelle les rouleaux inférieurs (11, 12, 13) présentent
des axes de rotation reposant sur le plan a section
transversale.

Unité de formage selon la revendication 1, dans la-
quelle au moins un des rouleaux supérieurs (21, 22,
23, 24, 25) présentent son axe de rotation reposant
sur le plan a section transversale.

Unité de formage selon la revendication 1, dans la-
quelle les rouleaux supérieurs (21, 22, 23, 24, 25)
sont associés a un support (20) étant mobile le long
d’une direction verticale.

Unité de formage selon la revendication 1, dans la-
quelle le rouleau central (11) est motorisé.

Ligne de machines a profiler pour la réalisation d’élé-
ments profilés, comprenant une pluralité d’unités de
production (10, 2a, 2b, 2c, 3a, 3b, 3c, ...), chacune
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étant pourvue de deux ou plusieurs rouleaux étant
fagonnés et disposés de maniére a former sur les
éléments profilés (P) une certaine courbure autour
de son axe longitudinal, caractérisée en ce qu’elle
comprend au moins une unité de formage (10) selon
'une des revendications précédentes, et en ce
qu’au moins une unité de production (10, 2a, 2b, 2c,
3a, 3b, 3c ...) a une position étant verticalement ré-
glable indépendamment des autres unités de pro-
duction.

Ligne de machines a profiler pour la réalisation d’élé-
ments profilés selon la revendication 6, comprenant
une section intermédiaire pouvant tourner autour
d’un axe horizontal (X) par rapport a une premiére
section précédente, et une troisi€me section suivant
la section intermédiaire, dont la position est réglable
sur un plan vertical.

Ligne de machines a profiler pour la réalisation de
sections, comprenant :

une section de formage (1), comprenant une
pluralité d’unités de formage (10) selon l'une
quelconque des revendications précédentes,
alignées le long d’'une premiere direction longi-
tudinale (Y1) ;

une section de finition (2), faisant suite a la sec-
tion de formage (1), comprenant une pluralité
d’'unités de finition (2a, 2b, 2c, ...) alignées le
long d’'une seconde direction longitudinale (Y2) ;
une section de guidage (3), faisant suite a la
section de finition (2), comprenant une pluralité
d'unités de guidage (3a, 3b, 3c, ...) mutuelle-
ment alignées, et des moyens de soudage (4)
préparés pour effectuer un soudage parallele a
la direction longitudinale (Y) ;

dans laquelle la section de finition (2) peut tour-
ner autour d’un axe horizontal (X) par rapport a
la section de formage (1), de maniere a régler
l'inclinaison de la seconde direction longitudina-
le (Y2) par rapport a la premiére direction longi-
tudinale (Y1).

Ligne de machines a profiler selon la revendication
8, dans laquelle la section de finition (2) comprend
une base (B) a laquelle sont solidaires les unités de
finition (2a, 2b, 2c, ...), ladite base (B) est montée
articulée, par rapport a I'axe horizontal (X), a une
portion terminale de la section de formage (1).

Ligne de machines a profiler selon la revendication
8, dans laquelle les unités de guidage (3a, 3b, 3c, ...)
sont mobiles verticalement indépendamment les
unes des autres.

Ligne de machines a profiler selon la revendication
8, comprenant des moyens de guidage (5) étant
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12.

structurés de maniére a pouvoir pousser les bords
(E1, E2) du profilé (P), I'un vers l'autre.

Ligne de machines a profiler selon la revendication
11, dans laquelle les moyens de guidage (5) com-
prennent une paire de patins (51, 52) opposés, étant
positionnés de maniere a venir en contact avec deux
zones de l'article (P).
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Fig.3
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