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(57) Method to produce a tubular element (10) for
the transfer of abrasive materials, in particular concrete,
wherein the tubular element (10), when finished, com-
prises in a single piece an external tubular component
(11) made of steel, having a determinate internal diam-
eter (Di) and one or more internal tubular components
(12) made of a material having a greater resistance to

wear than that of the external tubular component (11)
and having a determinate final external diameter (DeF)
substantially equal to said internal diameter (Di) of the
external tubular component (11), and wherein the exter-
nal tubular component (11) and the one or more internal
tubular components (12) are coaxial to a central axis (X).
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Description

FIELD OF THE INVENTION

[0001] The present invention concerns a tubular ele-
ment for the transfer of abrasive materials, in particular
concrete.
[0002] The tubular element according to the present
invention can also be used in any other industrial field in
which pipes are required which have an internal surface
with a high degree of resistance to abrasion.
[0003] The present invention also concerns the meth-
od to produce said tubular element.

BACKGROUND OF THE INVENTION

[0004] In the construction field, but not only, the need
is known to transfer viscous and highly abrasive materials
from a production or storage zone to a zone where it is
used or installed.
[0005] Especially in the construction field, the use of
modular tubular elements is known, which are connected
together to make a pipe for the transfer of very abrasive
construction materials, such as for example concrete,
inert materials, or suchlike, from a container, such as for
example a truck mixer, to a casting zone, by means of
pumping devices.
[0006] Known pipes normally consist of one or more
tubular elements, or segments, straight and/or curved,
connected together in sequence by means of tubular
joints, or connection elements.
[0007] During use, the tubular elements are subjected
to an abrasion action on their internal surfaces mainly
due to the action that the material transported exerts on
them.
[0008] The segments of pipe subjected to greatest
wear are those in correspondence with the curved ele-
ments, described for example in document EP 3 271 271
B1 property of the present Applicant, and the initial or
final segments, with respect to the direction of transfer
of the concrete, of the rectilinear elements.
[0009] The existence of single-walled tubular elements
and double-walled tubular elements is known.
[0010] Single-walled tubular elements are made in a
single body, for example by means of casting or hot ex-
trusion processes, with materials having sufficient me-
chanical resistance to withstand the required operating
pressure. However, single-walled tubular elements have
a low resistance to wear and therefore a short working
life.
[0011] Double-walled tubular elements typically com-
prise an external tubular component, which defines the
external layer, and an internal tubular component, coaxial
to the external tubular component and defining the inter-
nal layer.
[0012] The internal tubular component has the function
of resisting wear and is normally made of steel, for ex-
ample C60.

[0013] The external tubular component, which in the
case of a single pipe has the task of mechanically resist-
ing the pressure of the concrete which is about 85 bar,
exerts a containing action on the internal tubular compo-
nent which, despite being fragile, will resist more against
the impacts than can occur during normal use. It is nor-
mally made of common carbon steel, for example S355
steel.
[0014] It is known that the external and internal tubular
components are coupled with a clearance of about 1-1.5
mm and the empty radial space is filled with a material
suitable for gluing, such as a material based on mastic,
or, as shown in document EP 1 873 440 B1, the radial
space is filled with the same liquid cement infiltrated, for
example through suitable holes in the internal layer, by
the concrete pumped into the pipe.
[0015] One disadvantage of double-walled tubular el-
ements is that the unsuccessful or incomplete filling of
the empty space between the two tubular components
can cause the internal tubular component to break, since
the latter is made of a material which is very hard and
resistant to wear, but also very fragile.
[0016] In fact, one very important aspect that deter-
mines the quality of the final product is the degree of
coupling of the two tubular components, internal and ex-
ternal. The precision of the coupling, in fact, determines
the maximum working pressure of the tubular element
obtained, and its duration in operation.
[0017] To improve the resistance to abrasion and,
therefore, the resistance to wear of the tubular elements,
it is known to insert, in correspondence with one or both
ends, one or more rings or elongated collars made of
material that cannot be mechanically deformed but re-
sistant to wear (for example, chromium carbide), with a
length varying between 4cm and 14cm, thus protecting
the initial and final part of the pipe.
[0018] However, this operation entails performing an
additional step to produce the finished tubular element
and, therefore, an increase in costs. Furthermore, the
protection of the ends of the tubular element is limited to
a maximum of 14 cm.
[0019] There is therefore a need to perfect a tubular
element for the transfer of abrasive materials, in partic-
ular concrete, and the corresponding method to make it,
that can overcome at least one of the disadvantages of
the state of the art.
[0020] In particular, one purpose of the present inven-
tion is to provide a tubular element for the transfer of
abrasive materials, in particular concrete, which is relia-
ble and maintains its characteristics of resistance to wear
for a long time, and which is also simple to make and
relatively economical.
[0021] Another purpose of the present invention is to
provide a tubular element for the transfer of abrasive ma-
terials, in particular concrete, which has initial and final
segments that are particularly resistant to abrasion.
[0022] Another purpose of the present invention is to
perfect a method to produce a tubular element for the
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transfer of abrasive materials, in particular concrete, or
other abrasive materials, which is relatively simple, eco-
nomical and quick in terms of execution time.
[0023] The Applicant has devised, tested and embod-
ied the present invention to overcome the shortcomings
of the state of the art and to obtain these and other pur-
poses and advantages.

SUMMARY OF THE INVENTION

[0024] The present invention is set forth and charac-
terized in the independent claims. The dependent claims
describe other characteristics of the present invention or
variants to the main inventive idea.
[0025] In accordance with the above purposes, a meth-
od is described to produce a tubular element for the trans-
fer of abrasive materials, in particular concrete, wherein
the tubular element, when finished, comprises in a single
piece an external tubular component made of steel, hav-
ing a determinate internal diameter and one or more in-
ternal tubular components made of a material having a
greater resistance to wear than that of the external tubular
component, and having a determinate final external di-
ameter substantially equal to the internal diameter of the
external tubular component, and wherein the external
tubular component and the one or more internal tubular
components are coaxial to a central axis. The method
provides:

- a first step in which, in any known manner whatso-
ever, both the one or more internal tubular compo-
nents and also the external tubular component are
made separately, so that, at the end of this first step,
the internal diameter of the external tubular compo-
nent is greater than an initial external diameter of the
internal tubular components;

- a second step in which the one or more internal tu-
bular components are disposed in succession, co-
axially and in a desired manner, inside the external
tubular component along the central axis as above,
defining a certain clearance with respect to the ex-
ternal tubular component;

- optionally, a third step in which at least one internal
tubular component is mechanically deformed, that
is, compressed toward the external tubular compo-
nent, adhering to it and eliminating the clearance as
above;

- a fourth step in which the external tubular component
and the internal tubular components disposed there-
in are heated to an operating temperature, undergo-
ing a radial thermal deformation such as to eliminate
the clearance as above and allow a perfect radial
adherence between the internal tubular components
and the external tubular component;

- a fifth step in which the external tubular component
and the internal tubular components, all of which
have just been heated, are cooled abruptly, defining
in this way the tubular element in a single piece.

[0026] In accordance with some embodiments, there
is provided a tubular element made with the method de-
scribed above.
[0027] This method allows to obtain a double-walled
tubular element substantially in a single piece, in which
the external wall has mechanical characteristics suitable
to withstand high pressures and protect the internal wall,
and in which the internal wall, with respect to which the
abrasive material flows, has characteristics suitable to
prevent or considerably reduce the abrasive effect of the
material as above, thus increasing the resistance to wear
of the tubular element.
[0028] Since it is made in a single piece, there is no
radial space between the external tubular component
and the internal tubular components, thus allowing to pre-
vent unwanted breakages of the internal tubular element
during operation, caused by the impacts of the inert ma-
terials of the concrete and not only.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] These and other aspects, characteristics and
advantages of the present invention will become appar-
ent from the following description of some embodiments,
given as a non-restrictive example with reference to the
attached drawings wherein:

- fig. 1 is a schematic, lateral section view of a step of
the method to produce a tubular element in accord-
ance with a first embodiment;

- fig. 2 is a section view along section line II of fig. 1;
- fig. 3 is a schematic, lateral section view of another

step of the method to produce the tubular element
in accordance with a first embodiment;

- fig. 4 is a section view along section line IV of fig. 3;
- fig. 5 is a schematic, lateral section view of another

step of the method to produce the tubular element
in accordance with a first embodiment;

- fig. 6 is a schematic, longitudinal section view of a
tubular element made in accordance with the method
according to the present invention;

- fig. 7 is a section view along section line VII of fig. 6;
- fig. 8 is a section view along section line VIII of fig. 6;
- figs. 9-10 are schematic, lateral section views of a

step of the method to produce a tubular element in
accordance with a second embodiment;

- fig. 11 is a schematic, lateral section view of a step
of the method to produce a tubular element in ac-
cordance with a third embodiment;

- fig. 12 is a schematic, lateral section view of a step
of the method to produce a tubular element in ac-
cordance with a fourth embodiment;

- figs. 13-15 schematically show some steps of the
method to produce a tubular element in accordance
with some embodiments.

[0030] To facilitate comprehension, the same refer-
ence numbers have been used, where possible, to iden-
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tify identical common elements in the drawings. It is un-
derstood that elements and characteristics of one em-
bodiment can conveniently be incorporated into other
embodiments without further clarifications.

DETAILED DESCRIPTION OF SOME EMBODIMENTS

[0031] We will now refer in detail to the various em-
bodiments of the invention, of which one or more exam-
ples are shown in the attached drawings. Each example
is supplied by way of illustration of the invention and shall
not be understood as a limitation thereof. For example,
the characteristics shown or described insomuch as they
are part of one embodiment can be adopted on, or in
association with, other embodiments to produce another
embodiment. It is understood that the present invention
shall include all such modifications and variants.
[0032] Before describing these embodiments, we must
also clarify that the present description is not limited in
its application to details of the construction and disposi-
tion of the components as described in the following de-
scription using the attached drawings. The present de-
scription can provide other embodiments and can be ob-
tained or executed in various other ways. We must also
clarify that the phraseology and terminology used here
is for the purposes of description only, and cannot be
considered as limitative.
[0033] Some embodiments described using the at-
tached drawings concern a tubular element for the trans-
fer of abrasive material, in particular concrete, indicated
as a whole with reference number 10 in fig. 6.
[0034] In particular, this tubular element 10, combined
with other tubular elements 10, can be used to create a
pipe for the transport of construction materials, such as
inert materials or concrete, with the use of truck-mounted
pumps.
[0035] The tubular element 10, at the end of the pro-
duction process which will be described in more detail
below, comprises, initially in a separate piece, an external
tubular component 11 made of steel, having a determi-
nate internal diameter Di, and one or more internal tubular
components 12 made of materials having a resistance
to wear greater than that of the external tubular compo-
nent 11, and having a determinate initial external diam-
eter Del which is slightly smaller than the internal diam-
eter Di of the external tubular component 11, and wherein
the external tubular component 11 and the one or more
several internal tubular components 12 are coaxial to a
central axis X.
[0036] During the production process, and before its
end, there is a clearance G between the external tubular
component 11 and the one or more internal tubular com-
ponents 12, which in this case is equal to half the differ-
ence between the internal diameter Di of the external
tubular component 11 and the initial external diameter
Del of the internal tubular components 12.
[0037] The tubular element 10, at the end of the pro-
duction process, comprises, in a single piece, the exter-

nal tubular component 11 as above and the one or more
internal tubular components 12 having a determinate fi-
nal external diameter DeF substantially equal to the in-
ternal diameter Di of the external tubular component 11,
wherein the one or more internal tubular components 12
are perfectly adherent radially to the external tubular
component 11.
[0038] The perfect adherence between the one or
more internal tubular components 12 and the external
tubular component 11 is necessary to prevent the pos-
sible occurrence of cracks in the internal tubular compo-
nents 12, which would make the tubular element 10 not
usable for the application in question.
[0039] Furthermore, the internal diameter d of the tu-
bular element 10, at the end of the production process,
is uniform along its entire length, fig. 6. This allows to
convey the flow of concrete in a very uniform manner and
at the same time allows to limit to a minimum the presence
of discontinuities in which the concrete would have a
greater erosive action.
[0040] In accordance with some embodiments, the
central axis X is rectilinear, therefore the tubular element
10 is cylindrical and has a rectilinear development.
[0041] The internal tubular components 12 can be
made of the same material, or they can be made of dif-
ferent materials, both with respect to each other and also
with respect to the material with which the external tubular
component 11 is made.
[0042] The internal tubular components 12 thus de-
fined can be positioned in succession and in a desired
manner along the central axis X as above. In this way,
for example, it is possible to position two internal tubular
components 12 made with more resistant materials in
the initial and final segment of the tubular element 10,
where the erosive action of the concrete is greater, or it
is possible to provide a single internal tubular component
12, substantially covering the entire length of the external
tubular component 11, having the characteristics of re-
sistance suitable for the application in question.
[0043] At the ends of each tubular element 10, or part
of tubular element 10, there can be welded collars which
allow to connect several tubular elements 10 together by
means of joining devices, for example of the lever type,
in order to define a line for conveying the concrete.
[0044] Since at the end of the production process the
tubular element 10 is in a single piece, there is obtained
the complete and perfect filling of the clearance G, that
is, of the empty space between the one or more internal
tubular components 12 and the external tubular compo-
nent 11, thus being able to prevent the breaking, during
operation, of the one or more internal tubular components
12, the latter being made of a very hard and wear-resist-
ant material, but also very fragile.
[0045] In other words, thanks to the perfect radial ad-
herence of the internal tubular components 12 with re-
spect to the external tubular component 11, the internal
tubular components 12 tend to have greater resistance
to the passage of abrasive materials, and to reduce the
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tendency to break due to fragility, since the external tu-
bular component 11 guarantees a homogeneous exter-
nal binding.
[0046] This therefore allows to obtain a double-walled
tubular element 10, in which the external wall has me-
chanical characteristics suitable to withstand high pres-
sures, for example about 85 bar, and in which the internal
wall, with respect to which the pumped concrete flows,
has characteristics suitable to prevent or considerably
reduce the abrasive effect of the flow of concrete and the
effect due to the impacts suffered because of its passage.
[0047] Furthermore, since the tubular element 10 is
made in a single piece, it is easy to install, for example
in order to make a pipe, and allows to prevent the posi-
tioning and subsequent installations of further anti-wear
devices in the initial and/or final segment of the pipe, or
in the individual tubular elements 10 which constitute it.
[0048] In accordance with some embodiments, the tu-
bular element 10 has two opposite ends 13, 14 in corre-
spondence respectively with an inlet section and an outlet
section of the tubular element 10, or vice versa, with re-
spect to the direction of flow of abrasive material.
[0049] The ends 13, 14 as above are internally defined
by internal tubular components 12 made of material high-
ly resistant to abrasion, such internal tubular components
12 being radially adherent to the external tubular com-
ponent 11.
[0050] During use, or after a certain period of opera-
tion, it is possible to direct the tubular element 10 alter-
nately on one side and on the other with respect to the
direction of the flow of abrasive material pumped into it,
in order to prevent excessive erosions in the inlet section,
which typically is the one most stressed especially if po-
sitioned downstream of a curved tubular element in a
pipe.
[0051] In accordance with possible embodiments, the
external tubular component 11 is made of metal, for ex-
ample steel, advantageously not hardened, for example
S355 steel.
[0052] The internal tubular component or components
12 are instead made with a wear-resistant material, hav-
ing a higher hardness than that of the external tubular
component 11.
[0053] According to possible solutions, the wear-re-
sistant material has a hardness greater than or equal to
66HRC.
[0054] In accordance with possible solutions, one or
more internal tubular components 12 can be made with
materials containing carbides.
[0055] In accordance with other possible solutions,
one or more internal tubular components 12 can be made
with a steel of the C60 type.
[0056] According to the embodiment shown in fig. 10,
the tubular element 10 comprises an external tubular
component 11 and, disposed coaxially inside it, a single
internal tubular component 12 having a length substan-
tially equal to, or slightly greater than, the external tubular
component 11. In accordance with possible embodi-

ments, in the event more than one internal tubular com-
ponent 12 is provided, the internal tubular components
12 are positioned in contact with each other, aligned
along the central axis X coaxially with respect to the ex-
ternal tubular component 11. Each internal tubular com-
ponent 12 has a shorter length, in the direction of the
central axis X, than the external tubular component 11.
[0057] The succession of internal tubular components
12 has an overall length approximately equal to the length
of the external tubular component 11.
[0058] In accordance with some embodiments, shown
in figs. 6-8, the tubular element 10 comprises an external
tubular component 11 and, coaxially, a central internal
tubular component 12a and two peripheral internal tubu-
lar components 12b, which cannot be mechanically de-
formed, positioned in correspondence with the ends 13,
14, wherein the tubular element 10 is defined in a single
piece so that the central internal tubular component 12a
and the peripheral internal tubular components 12b are
perfectly adherent in the radial direction with the external
tubular component 11.
[0059] The central internal tubular component 12a can
be made of a metal material with high resistance to wear,
for example C60 steel.
[0060] The peripheral tubular components 12b can be
made of a not mechanically deformable metal material
with high resistance to wear, such as for example a chro-
mium carbide.
[0061] Here and hereafter, with the term "not mechan-
ically deformable metal material" referred to the periph-
eral internal tubular components 12b we mean that it has
a degree of deformability much lower, and therefore sub-
stantially null or negligible, with respect to the degree of
deformability of the material that the central internal tu-
bular component 12a consists of.
[0062] In accordance with possible embodiments, the
peripheral internal tubular components 12b can be ex-
ternally projecting from the external tubular element 11
in the direction of the central axis X by an operating height
L, fig. 6. The externally projecting portion of the peripheral
internal tubular components 12b can allow, during the
production process, the gripping and handling of the tu-
bular element 10 by gripping means. Furthermore, this
externally projecting portion can be suitable to allow the
connection between the tubular elements 10 or with other
tubular elements in order to define a pipe. Optionally, the
operating height L can be equal to zero, that is, the pe-
ripheral internal tubular components 12b do not protrude
with respect to the external tubular component 11.
[0063] In accordance with further embodiments, the tu-
bular element 10 comprises an external tubular compo-
nent 11 and coaxially a plurality of not mechanically de-
formable internal tubular components 12b, wherein the
tubular element 10 is defined in a single piece so that the
plurality of not mechanically deformable peripheral inter-
nal tubular components 12b are perfectly adherent in the
radial direction with the external tubular component 11.
[0064] In the example shown in figs. 9-10, the internal
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tubular components 12b are not yet integral with the ex-
ternal tubular component 11, to which they will be per-
manently joined with the method described below.
[0065] The internal tubular components 12 can have
respective coupling ends with respect to which they are
positioned in succession and in contact with each other
along the central axis X.
[0066] In accordance with other embodiments, the tu-
bular element 10 comprises an external tubular compo-
nent 11 and coaxially a central internal tubular compo-
nent 12a and a not mechanically deformable peripheral
internal tubular component 12b positioned at the ends
13, 14, wherein the tubular element 10 is defined in a
single piece so that the central internal tubular compo-
nent 12a and the peripheral internal tubular component
12b are perfectly adherent in the radial direction with the
external tubular component 11.
[0067] In the example shown in fig. 11, the central in-
ternal tubular component 12a and the peripheral internal
tubular component 12b are not yet integral with the ex-
ternal tubular component 11, to which they will be per-
manently joined with the method described below.
[0068] In accordance with other embodiments, the tu-
bular element 10 comprises an external tubular compo-
nent 11 and coaxially a central internal tubular compo-
nent 12a and a plurality of not mechanically deformable
peripheral internal tubular components 12b positioned in
correspondence with the ends 13, 14, wherein the tubular
element 10 is defined in a single piece so that the central
internal tubular component 12a and the peripheral inter-
nal tubular components 12b are perfectly adherent in the
radial direction with the external tubular component 11.
The internal tubular components 12b have a very short
length in the axial direction, thus having an almost annu-
lar shape.
[0069] In the example shown in fig. 12, the central in-
ternal tubular component 12a and the peripheral internal
tubular components 12b are not yet integral with the ex-
ternal tubular component 11, to which they will be per-
manently joined with the method described below.
[0070] The not mechanically deformable peripheral in-
ternal tubular components 12b can have respective cou-
pling ends, with respect to which they are positioned in
succession and in contact with each other along the cen-
tral axis X.
[0071] In accordance with possible embodiments, the
tubular elements 10 can have a variable length. For ex-
ample, in the case of very long tubular elements 10,
these, thus obtained, can be subsequently cut to size.
[0072] In order to ensure that each half, or part, of a
tubular element 10 cut to size has respective ends 13,
14 provided with internal tubular components 12 made
of material containing carbides, it is possible to provide
the insertion of another central internal tubular compo-
nent 12a made of a material containing carbides, as well
as respective peripheral internal tubular components 12b
in correspondence with respective ends 13, 14. In this
way, when the tubular element 10 is cut into two portions,

each portion will have respective ends 13, 14 provided
with internal tubular components 12 made of material
containing carbides.
[0073] In accordance with some embodiments, a
method is provided to produce a tubular element 10 for
the transfer of abrasive materials, in particular concrete.
The method provides:

- a first step in which, in any known manner whatso-
ever, both the internal tubular components 12 and
also the external tubular component 11 are made
separately, so that, at the end of this step, the internal
diameter Di of the external tubular component 11 is
greater than the initial external diameter Del of the
internal tubular components 12;

- a second step in which the one or more internal tu-
bular components 12 are disposed in succession,
coaxially and in a desired manner, inside the external
tubular component 11 along the central axis X, de-
fining with respect to the external tubular component
11 the clearance G equal to half the difference be-
tween the internal diameter Di of the external tubular
component 11 and the initial external diameter Del
of the internal tubular components 12, figs. 1-2;

- optionally, a third step in which at least one internal
tubular component 12 is mechanically deformed or
compressed toward the external tubular component
11 adhering to it and eliminating the clearance G,
fig. 3-4;

- a fourth step in which the external tubular component
11 and the internal tubular components 12, disposed
inside it, are heated to an operating temperature T
undergoing a radial thermal deformation such as to
eliminate the clearance G and allow perfect radial
adherence between the internal tubular components
12 and the external tubular component 11, fig. 5 and
figs. 13-15;

- a fifth step in which the just heated external tubular
component 11 and internal tubular components 12
are cooled, defining in this way the tubular element
10 in a single piece, figs. 13-15.

[0074] In accordance with some embodiments, shown
in fig. 3, during the third step, a punch 19 having a smaller
or substantially equal diameter at least with respect to
the internal diameter of the peripheral internal tubular
components 12b is inserted coaxially along the central
axis X, in order to compress toward the external tubular
component 11 at least one other internal tubular compo-
nent 12, for example the central internal tubular compo-
nent 12a, having an internal diameter smaller than the
diameter of the punch 19. Optionally, it is possible to pro-
vide two punches 19, each inserted with respect to one
of the ends 13, 14. At the end of the third step, the internal
diameter of the internal tubular components 12 is sub-
stantially equal to the external diameter of the punch 19.
[0075] In accordance with possible embodiments, the
clearance G is comprised between about 0.5mm and
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about 1.5mm, preferably between about 0.25mm and
about 0.75mm.
[0076] In fact, it is necessary for the external tubular
component 11 and the internal tubular components 12
to have minimal geometric differences as regards the
internal diameter Di of the external tubular component
11 and the external diameter De of the internal tubular
components 12, so that there is not the need to use ex-
cessively high temperatures during heating.
[0077] In accordance with some embodiments, the op-
erating temperature T is comprised between about 800°C
and about 900°. In particular, the operating temperature
T depends on the type of metal materials that constitute
the external tubular component 11 and the internal tubu-
lar components 12. In fact, the external tubular compo-
nent 11 and the internal tubular components 12 have
different thermal expansion coefficients.
[0078] The external tubular component 11 is heated
so that, expanding, it also deforms toward the inside, until
it contacts the external surface of the internal tubular
components 12 which in turn also expand toward the
outside, so that the internal diameter Di of the external
tubular component 11 becomes the same as the final
external diameter DeF of the internal tubular component
12, figs. 5-6.
[0079] In particular, after this method, the external tu-
bular component 11, heated, initially expands. Following
the subsequent cooling it retracts and tends to return to
the initial radial dimension. The central internal tubular
component 12a, which following the expanding process
was adhering to the external tubular component 11, be-
haves like the external tubular component 11, that is, due
to the heating it initially expands and due to the subse-
quent cooling it retracts, returning to the radial dimension
reached after the expanding process. The internal tubular
component 12a, due to the thermal shock suffered, will
thus be hardened.
[0080] The peripheral internal tubular components 12b
tend to expand radially due to the heating. Following the
subsequent abrupt cooling, which occurs from the inside
and therefore acts directly on the tubular components
12, the peripheral tubular components 12b made of a
material containing carbide, for example chromium car-
bide, are unable to retract and maintain the radial dimen-
sion reached during heating. In accordance with some
embodiments, shown in figs. 13-15, during the fourth step
and the fifth step a clamping member 17 longitudinally
clamps, that is, in the direction of the central axis X, the
external tubular component 11 and the internal tubular
components 12 allowing at the same time their integral
rotation around the central axis X.
[0081] In accordance with some embodiments, shown
in figs. 13-15, in the fourth step as above, a heating device
15 performs a heating action on the external tubular com-
ponent 11 and on the internal tubular components 12 in
a longitudinally localized manner, radially from the out-
side toward the inside, advancing in a continuous manner
at a controlled heating speed in the direction of the central

axis X.
[0082] With the controlled action of the heating param-
eters, for example the heating speed, it is possible to
control the heating action of the material in a precise man-
ner, guaranteeing a substantially homogeneous thermal
deformation of the materials.
[0083] During the heating action, the external tubular
component 11 and the internal tubular components 12
undergo a thermal deformation substantially in the radial
direction, due to the thermal gradient and the expansion
coefficient of the respective constituent materials.
[0084] In accordance with some embodiments, shown
in figs. 13-15, in the fifth step as above a cooling device
16 performs a cooling action in a longitudinally localized
manner, radially from the inside toward the outside, on
the internal tubular components 12 and on the external
tubular component 11, advancing in a continuous man-
ner at a cooling speed in the direction of the central axis
X. The cooling action is very abrupt, so that the material
undergoes a thermal shock.
[0085] In particular, the heating action is temporally
staggered with respect to the cooling action, and the heat-
ing speed and the cooling speed are substantially the
same.
[0086] The combination of the fourth step and the fifth
step can define a hardening treatment at least on the
internal surface of the tubular element 10. Following the
heating and sudden cooling, in fact, the external surface
of the tubular element 10 has a structure highly resistant
to radial pressure, the internal wall can have, or not have,
a typical structure due to the heat treatment, depending
on the material that the internal tubular components 12
are made of.
[0087] The internal tubular components 12, made of
materials containing carbides, are not elastic and are par-
ticularly hard and fragile, therefore the perfect adherence
guaranteed by the method as above ensures that, during
use, no cracks form in the tubular element 10.
[0088] In accordance with possible embodiments,
shown in figs. 13-15, the cooling device 16 is integrally
connected to the heating device 15 in a rearward position
along the central axis X. This allows to obtain substan-
tially the same operating speeds respectively for cooling
and heating, and to temporally stagger the heating and
cooling action.
[0089] The tubular element 10, made according to the
method described above, allows to obtain directly at the
end of the process the segments in correspondence with
the ends 13, 14 made of a material that cannot be me-
chanically deformed but is resistant to wear, of the de-
sired length and, in any case, greater than the length
obtainable with the state of the art. For example, the
length of the peripheral internal tubular components 12b
can vary from 50cm to 1m.
[0090] Furthermore, the presence of the peripheral in-
ternal tubular components 12b allows to weld, directly on
them, the collars for joining the various tubular elements
10 of a pipe (for example, by means of joining devices
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of the lever type), allowing to avoid the step relating to
the tempering treatment (provided after the welding of
the collars) in order to eliminate the residual stresses on
the tubular element 10 and, therefore, eliminate the risks
of unpredictable distortions and/or deformations of the
tubular element 10 following the heat treatment.
[0091] It is clear that modifications and/or additions of
parts or steps may be made to the tubular element for
the transfer of abrasive materials, in particular concrete,
and to the method to produce it as described heretofore,
without departing from the field and scope of the present
invention as defined by the claims.
[0092] It is also clear that, although the present inven-
tion has been described with reference to some specific
examples, a person of skill in the art shall certainly be
able to achieve many other equivalent forms of tubular
element for the transfer of abrasive materials, in partic-
ular concrete, and of the method to produce, having the
characteristics as set forth in the claims and hence all
coming within the field of protection defined thereby.
[0093] In the following claims, the sole purpose of the
references in brackets is to facilitate reading: they must
not be considered as restrictive factors with regard to the
field of protection claimed in the specific claims.

Claims

1. Method to produce a tubular element (10) for the
transfer of abrasive materials, in particular concrete,
wherein said tubular element (10), when finished,
comprises in a single piece an external tubular com-
ponent (11) made of steel, having a determinate in-
ternal diameter (Di) and one or more internal tubular
components (12) made of a material having a greater
resistance to wear than that of the external tubular
component (11) and having a determinate final ex-
ternal diameter (DeF) substantially equal to said in-
ternal diameter (Di) of said external tubular compo-
nent (11), and wherein said external tubular compo-
nent (11) and said one or more internal tubular com-
ponents (12) are coaxial to a central axis (X), said
method being characterized in that it provides:

- a first step in which said one or more internal
tubular components (12) and said external tu-
bular component (11) are made separately, so
that, at the end of said first step, the internal
diameter (Di) of said external tubular component
(11) is greater than an initial external diameter
(Del) of said one or more internal tubular com-
ponents (12),
- a second step in which said one or more inter-
nal tubular components (12) are disposed in
succession, coaxially and in a desired manner,
inside said external tubular component (11)
along said central axis (X) defining with respect
to said external tubular component (11) a clear-

ance (G) equal to half the difference between
said internal diameter (Di) of said external tubu-
lar component (11) and said initial external di-
ameter (Del) of said one or more internal tubular
components (12),
- optionally, a third step in which one or more of
said internal tubular components (12) is me-
chanically deformed, being compressed from
the inside toward the outside against an internal
wall of said external tubular component (11) ad-
hering thereto and eliminating said clearance
(G),
- a fourth step in which said external tubular com-
ponent (11) and said one or more internal tubular
components (12) disposed therein, are heated
to an operating temperature (T) undergoing a
radial thermal deformation such as to eliminate
said clearance (G) and allow a perfect radial ad-
herence between said internal tubular compo-
nents (12) and said external tubular component
(11),
- a fifth step in which said heated external tubular
component (11) and said heated internal tubular
components (12) are cooled abruptly, defining
in this way said tubular element (10) in a single
piece.

2. Method as in claim 1, characterized in that said
clearance (G) is comprised between about 0.5mm
and about 1.5mm, preferably between about
0.25mm and about 0.75mm.

3. Method as in any claim hereinbefore, characterized
in that said operating temperature (T) is comprised
between about 800°C and about 900°C.

4. Method as in any claim hereinbefore, characterized
in that in said fourth step, a heating device (15) per-
forms a heating action, longitudinally localized and
in a radial direction from the outside toward the in-
side, that is, toward said central axis (X), on said
external tubular component (11) and said internal
tubular components (12) advancing in a continuous
manner at an operating heating speed in the direc-
tion of said central axis (X).

5. Method as in any claim hereinbefore, characterized
in that in said fifth step, a cooling device (16) per-
forms a cooling action, longitudinally localized and
in a radial direction from the inside, that is, from said
central axis (X) toward the outside, on said internal
tubular components (12) and said external tubular
component (11) advancing in a continuous manner
at an operating cooling speed in the direction of said
central axis (X).

6. Method as in claims 4 and 5, characterized in that
said cooling action is temporally staggered with re-
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spect to said heating action, and said operating heat-
ing speed and said operating cooling speed are sub-
stantially the same.

7. Method as in any claim hereinbefore, characterized
in that during said fourth step and said fifth step a
mandrel (17) longitudinally, that is, in the direction
of said central axis (X), clamps said external tubular
component (11) and said internal tubular compo-
nents (12), simultaneously allowing an integral rota-
tion thereof around said central axis (X).

8. Tubular element (10) for the transfer of abrasive ma-
terials, in particular concrete, wherein said tubular
element (10), when finished, comprises in a single
piece an external tubular component (11) made of
steel, having a determinate internal diameter (Di)
and one or more internal tubular components (12)
made with a material having a resistance to wear
greater than that of the external tubular component
(11) and having a determinate external diameter
(De) substantially equal to said internal diameter (Di)
of said external tubular component (11), and wherein
said external tubular component (11) and said one
or more internal tubular components (12) are coaxial
to a central axis (X), characterized in that it is made
by means of a method as in any claim from 1 to 7.

9. Tubular element as in claim 8, characterized in that
said one or more internal tubular components (12)
have respective coupling ends with respect to which
they are positioned in succession and in contact with
each other along said central axis (X).
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