EP 1 488 870 A1

Europdisches Patentamt

(19) 0’ European Patent Office
Office européen des brevets

(11) EP 1 488 870 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
22.12.2004 Bulletin 2004/52

(21) Application number: 04013745.7

(22) Date of filing: 11.06.2004

(51) Intcl.”. B21D 41/04, B21D 22/18

(84) Designated Contracting States:
AT BEBG CHCY CZDE DKEE ES FIFR GB GR
HU IEIT LI LU MC NL PL PT RO SE SI SK TR
Designated Extension States:
AL HR LT LV MK

(30) Priority: 19.06.2003 IT MI20031239

(71) Applicant: S.P.I.C.E. Group S.R.L.
16010 Ceranesi (Genova) (IT)

(72) Inventor: Dompe, Davide
16032 Camogli (Genova) (IT)

(74) Representative: Forattini, Amelia
c/o Internazionale Brevetti
Ingg. ZINI, MARANESI & C. S.r.l.
Piazza Castello 1
20121 Milano (IT)

(54) Method and apparatus for sealing a pipe that conveys gases or liquids

(57) A method for sealing a pipe that conveys gases
or liquids, comprising two steps: a first step, which in-
cludes a cold plastic deformation of the material that is
suitable to impart the chosen shape and reduce the di-
ameter of the pipe to be closed, and a second step, dur-
ing which the material is brought by friction to a temper-
ature sufficient to render it plastic and amalgamable, so
as to provide the actual hermetic closure point. The
method is performed by means of an apparatus that in-
cludes a tool (2) that is shaped according to the material

e

(7) and the shape to be obtained and can rotate freely
about a pivot; the pivot is mounted on a rotating me-
chanical system thatis managed by two controlled axes:
a first controlled axis (4), which is suitable to move the
pivot of the freely rotating tool (2) at right angles to the
rotation axis of the entire system, and a second control-
led axis (5), which is suitable to move longitudinally with
respect to the rotation axis of the system, so that while
the entire system turns the interpolation of the axes al-
lows the freely rotating tool (2) to form different shapes
at the end of the pipe.

51 4
{r_’ /

F/? /

Printed by Jouve, 75001 PARIS (FR)



1 EP 1 488 870 A1 2

Description

[0001] The presentinvention relates to a method and
an apparatus for sealing a pipe that conveys gases or
liquids.

[0002] More particularly, the method and the appara-
tus according to the present invention have been stud-
ied for pipes for conveying gas in the field of household
appliances.

[0003] Traditionally, pipes are sealed by electrically
welding a cap made of ferrous material to the end of the
pipe, which is also made of ferrous material.

[0004] Such sealing method has always had draw-
backs, including always-imperfect weldings, a relatively
high cost, and the possibility of welding only two parts
both made of ferrous material.

[0005] The aim of the present invention is to provide
a method and an apparatus for sealing a pipe that con-
veys gases or liquids that overcomes the drawbacks of
the cited prior art.

[0006] An object of the invention is to provide a meth-
od and an apparatus that allow to use a new material
that is different from the conventional ferrous material.
[0007] A further object of the invention is to provide a
method and an apparatus that allow to seal a pipe with-
out using additional components.

[0008] This aim and these and other objects that will
become better apparent hereinafter are achieved by a
method for sealing a pipe that conveys gases or liquids,
characterized in that it comprises at least two steps: a
first step, which comprises a cold plastic deformation of
the material that is suitable to impart the chosen shape
and reduce the diameter of the pipe to be closed, and a
second step, during which the material is brought by fric-
tion to a temperature sufficient to render it plastic and
amalgamable, so as to provide the actual hermetic clo-
sure point.

[0009] This aim and these and other objects that will
become better apparent hereinafter are also achieved
by an apparatus for sealing a pipe that conveys gases
or liquids, characterized in that it comprises a tool that
is shaped according to the material and the shape to be
obtained and can rotate freely about a pivot; said pivot
being mounted on a rotating mechanical system that is
managed by two controlled axes: a first controlled axis,
which moves said pivot of the freely rotating tool at right
angles to the rotation axis of the entire system, and a
second controlled axis, which moves longitudinally with
respect to the rotation axis of the system, so that while
the entire system turns the interpolation of said axes al-
lows the freely rotating tool to form different shapes at
the end of the pipe.

[0010] Further characteristics and advantages of the
present invention will become better apparent from the
following detailed description of preferred but not exclu-
sive embodiments thereof, illustrated by way of non-lim-
iting example in the accompanying drawings, wherein:
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Figure 1 is a schematic view of the apparatus for
sealing a pipe that conveys gases or liquids, ac-
cording to the invention, shown in an initial position;
Figure 2 is a schematic view of the apparatus, ac-
cording to the invention, shown in a final position.

[0011] The method according to the invention can be
used to seal all metallic pipes of various shapes and siz-
es, both ferrous and non-ferrous ones, produced by ex-
trusion and/or welding, sheathed, treated or raw.
[0012] The method according to the invention in-
cludes two steps sequentially: a first step, which in-
cludes a cold plastic deformation of the material, for im-
parting the intended shape and reducing the diameter
of the pipe to be closed, and a second step in which the
material is brought by friction to a temperature that is
sufficient to render it plastic and amalgamable so as to
provide the actual seal point.

[0013] With reference to the cited figures, the method
according to the invention is preferably performed by
means of an apparatus, generally designated by the ref-
erence numeral 1, which includes a tool 2, which is
shaped according to the material and shape to be ob-
tained and can rotate freely about a pivot 3. The pivot is
mounted on a rotating mechanical system that is man-
aged by two controlled axes.

[0014] A first controlled axis 4 moves the pivot 3 of
the freely rotating tool at right angles to the rotation axis
of the entire system, and a second controlled axis 5
moves longitudinally with respect to a rotation axis 6 of
the system.

[0015] While the entire system rotates, the interpola-
tion of these two axes allows the free tool to obtain dif-
ferent shapes at the end of a pipe 7.

[0016] It is thus possible to achieve completely flat
closures at right angles to the axis of the pipe, which are
particularly suitable for light alloys, extruded and weld-
free materials, or spherical closures, as shown in the
figures, with a camber whose dimensions are approxi-
mately half the diameter of the pipe being treated, which
are particular suitable for ferrous pipes, welded pipes
and sheathed pipes.

[0017] The freely rotating tool 2, made of a suitable
material and with a surface treatment that is suitable for
the type and shape of the pipe to be treated, by rotating
on the entire system as soon as it makes contact with
the part due to friction, starts to rotate at a rate that is
linked to the rotation rate of the system, to the dimen-
sions of the part to be machined, and to the friction co-
efficient.

[0018] The rotation rate of the tool, from when one be-
gins, by virtue of the two controlled axes, to impart a
compression force to the part, allows the initial step of
forming for closure, minimizing the torque on the part
and producing a plastic deformation.

[0019] Asthe cross-section of the pipe decreases, the
rotation rate of the freely rotating tool also decreases
accordingly. By reducing the relative speed between the
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pipe and the tool, friction increases and, due to the mu-
tual rubbing of the two metallic parts, increases the tem-
perature.

[0020] At a certain distance from the axis of the pipe,
the freely rotating tool almost stops rotating, maintaining
this position for the time sufficient to bring the tempera-
ture of the pipe to an adequate level.

[0021] The toolis moved from here only on the planar
surface thereof along the perpendicular axis of the part.
[0022] This last step is the one that allows to amalga-
mate the structure of the part and spread the material,
so as to ensure tightness.

[0023] In the application of the method according to
the invention to some types of material with particular
uses, it may be convenient to pass the end of the ma-
chined pipe through a magnetic inductor so as to heat
it to a given temperature, in order to "normalize" the mo-
lecular structure of the part, considerably reducing any
abnormal tension inside the structure.

[0024] In practice it has been found that the invention
achieves the intended aim and objects, providing a
method for sealing a pipe that conveys gases or liquids
and is made of any material, without using caps or other
additional components.

[0025] Experimental tests have been conducted on
round pipes having a diameter of 2 to 28 mm, with thick-
nesses that varied between 0.2 and 10 mm, on square
pipes measuring from 2 x 2 mm to 30 x 30 mm, with
thicknesses from 0.2 to 10 mm; however, the method
can be used for other dimensions, thicknesses and
shapes.

[0026] The method and the apparatus according to
the invention are susceptible of numerous modifications
and variations, within the scope of the appended claims.
All the details may be replaced with technically equiva-
lent elements.

[0027] The materials used, as well as the dimensions,
may of course be any according to requirements and to
the state of the art.

Claims

1. A method for sealing a pipe that conveys gases or
liquids, characterized in that it comprises at least
two steps: a first step, which comprises a cold plas-
tic deformation of the material that is suitable to im-
part the chosen shape and reduce the diameter of
the pipe to be closed, and a second step, during
which the material is brought by friction to a temper-
ature sufficient to render it plastic and amalgama-
ble, so as to provide the actual hermetic closure
point.

2. The method according to claim 1, characterized in
that said first step is performed by means of a tool
that rotates, in contact with the part, at a rate that is
linked to the rotation rate of the system, to the di-
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mensions of the part to be treated, and to the friction
coefficient.

The method according to claim 2, characterized in
that said rotation rate of the tool from when a com-
pression force begins to be applied to the part by
means of the two controlled axes allows the initial
step for forming and closure, minimizing the torque
on the part and performing a plastic deformation.

The method according to one or more of the pre-
ceding claims, characterized in that as the cross-
section of the pipe decreases, the rotation rate of
the freely rotating tool also decreases; by reducing
the relative speed between the pipe and the tool,
friction increases and, by virtue of the mutual rub-
bing of the two parts, raises the temperature.

The method according to one or more of the pre-
ceding claims, characterized in that at a certain
distance from the axis of the pipe, the freely rotating
tool almost stops turning, maintaining this position
for the time sufficient to bring the temperature of the
pipe to an adequate level.

The method according to one or more of the pre-
ceding claims, characterized in that said tool is
moved only on the planar surface thereof along the
perpendicular axis of the part, so as to amalgamate
the structure of the part and spread the material, so
as to ensure its sealing.

The method according to one or more of the pre-
ceding claims, characterized in that the end of the
pipe being treated is passed through a magnetic in-
ductor in order to heat it to a given temperature so
as to "normalize" the molecular structure of the part,
reducing considerably any abnormal tension within
said structure.

An apparatus for sealing a pipe that conveys gases
or liquids, characterized in that it comprises a tool
that is shaped according to the material and the
shape to be obtained and can rotate freely about a
pivot; said pivot being mounted on a rotating me-
chanical system that is managed by two controlled
axes: a first controlled axis, which moves said pivot
of the freely rotating tool at right angles to the rota-
tion axis of the entire system, and a second control-
led axis, which moves longitudinally with respect to
the rotation axis of the system, so that while the en-
tire system turns the interpolation of said axes al-
lows the freely rotating tool to form different shapes
at the end of the pipe.
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