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(54) Device and method for expanding tubes

(57) Device for expanding tubes (2;102;202), insert-
ed in a finned pack (3;103) of a heat exchanger (1;101),
comprising, support means (5;105) of the finned pack (3;
103), a tool (6;106) for enlarging the ends (7,8;107,108;
207) of each one of the tubes (2;102;202), a mandrel (9;
109) for the radial expansion of each one of the tubes (2;

102;202). The device also comprises axial abutment
means (10;110;210) for both enlarged ends (7,8;
107,108;207) of each one of the tubes (2;102;202) in the
contraction direction of each one of the tubes (2;102;202)
during the radial expansion operation. A method for ex-
panding tubes carried out with such a device is also pro-
posed.
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Description

TECHNICAL FIELD OF THE INVENTION

[0001] The present invention concerns a device and a
method for expanding tubes.
[0002] More specifically, the present invention con-
cerns a device and a method for expanding tubes intend-
ed for making heat exchangers.

STATE OF THE ART

[0003] As known, the most common heat exchangers
currently on the market, both of small and large size,
consist of a bank of tubes, usually having circular section,
which is inserted in a finned pack equipped with suitable
holes, which represents the extended outer surface on
the secondary fluid, which usually consists of air.
[0004] In order to make circuits on the tubes side, they
are connected together, in their end parts, in series or in
parallel in order to have passage sections and lengths
most suitable for heat exchange and an acceptable load
loss for the primary fluid.
[0005] In relation to the various production aspects,
like for example the type of application to be made, the
production costs and times, and yet more, it is possible
to use rectilinear tubes or tubes already bent into a "U",
known as hairpins.
[0006] The permanent connection between the bank
of tubes and the finned pack is normally made through
the radial expansion of the tubes, carried out mechani-
cally, known as expansion.
[0007] Thanks to the expansion, the connection be-
tween the bank of tubes and the finned pack is sufficiently
solid and rigid, and it also makes it possible to obtain
good efficiency in terms of the optimal heat exchange
between the tubes and the fins.
[0008] The main technical problem connected to car-
rying out such an operation is the reduction of the length
of the tubes after their radial expansion.
[0009] Due to this, traditionally in the field it has always
been necessary to foresee an axial oversizing of the
tubes by about 2-4% with respect to the final length that
it is wished to obtain.
[0010] Since such oversizing, usually estimated based
on empirical calculations, does not ensure a sufficient
precision in the final length of the expanded tube, solu-
tions have been devised of machines comprising clamp-
ing means that carry out the axial locking of the tube or
of the hairpin, so that, during the mechanical expansion
that each tube undergoes, the predetermined length of
the tube itself is maintained without significant variations,
or in any case entirely acceptable ones within a certain
range: clearly, as a consequence of such axial locking,
there will be a certain reduction in thickness of each tube,
which must be foreseen in the sizing step.
[0011] It has been observed, particularly but not exclu-
sively in applications with tubes having a small diameter

and low thickness, that the use of such clamping means,
which lock the end of the tube with jaws or other similar
members, causes surface incisions, i.e. permanent de-
formations or strain hardening of material in the ends
themselves that make the subsequent machining neces-
sary to make the circuit connections of the tubes difficult
or laborious.
[0012] In some cases, during the mechanical expan-
sion step of the tubes, it becomes necessary to proceed
through a first deformation of the tubes due to the action
of the clamps, to counteract their shrinkage, to then re-
deform them bringing them back to the original dimen-
sions, in this way allowing the enlargement mandrel to
come out from the tubes. The subsequent machining of
the end part of the tubes, in order to be able to make the
circuit connections, is so-called socketing, i.e. a sort of
flaring that allows the subsequent insertion of bends, nip-
ples, or other necessary elements, which are fixed for
example through brazing or with other equivalent tech-
niques. If the socketing is carried out after they have been
narrowed and subsequently enlarged as described
above, one has to act on a material that is already strain
hardened on which, by causing a further deformation (en-
largement), there may end up being irreversible damage
and even, in particularly critical situations, breakage, re-
sulting in high defectiveness of the process.

PURPOSES OF THE INVENTION

[0013] The technical task of the present invention is
therefore to improve the state of the art, by devising a
device and a method for expanding tubes that make it
possible to eliminate the aforementioned drawbacks.
[0014] In such a technical task, a purpose of the
present invention it is devise a device and a method that
make it possible to carry out the expansion of tubes in a
controlled manner, and keeping the predetermined
length, without locking the ends of the tubes themselves
with clamps, jaws or other similar members potentially
able to damage the ends themselves.
[0015] This task and this purpose are accomplished
by the device for expanding tubes according to the at-
tached claim 1, and by the method for expanding tubes
according to the attached claim 8.
[0016] According to an aspect of the present invention,
during the enlarging operation of the diameter of the
tubes, the ends of the tubes themselves, enlarged in ad-
vance to form cups, are held by end support elements
that prevent the axial contraction of the tubes them-
selves. In this way, the lengths of the expanded tubes
are determined with precision without the previously en-
larged ends being in any way deformed or damaged.
Further advantageous characteristics are described in
the dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS.

[0017] The characteristics of the invention will become
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clearer to any man skilled in the art from the following
description and from the attached tables of drawings, giv-
en as a non-limiting example, in which:

figures 1-7 are partially sectioned side views of suc-
cessive expansion steps of the straight tubes of a
heat exchanger, according to the present invention;
figures 8-14 are partially sectioned side views of suc-
cessive expansion steps of the tubes bent into hair-
pins of a heat exchanger, according to another em-
bodiment of the present invention;
figure 15 is a detailed section of another embodiment
of the device according to the present invention, in
an expansion step;
figure 16 is a partially sectioned side view of an ex-
pansion step of the straight tubes, in particular with
expansion under thrusting force;
figure 17 is a partially sectioned side view of an ex-
pansion step of the tubes bent into hairpins, in par-
ticular with expansion under thrusting force.

EMBODIMENTS OF THE INVENTION.

[0018] With reference to the attached figure 1, a heat
exchanger comprising a bank of tubes 2 inserted in a
finned pack 3, intended to undergo the expansion oper-
ation through the device and the method according to
the present invention, is wholly indicated with 1.
[0019] In a known way, the finned pack 3 comprises
holes 4 in which the tubes 2 are inserted.
[0020] It should first be stated that the expanding de-
vice of the tubes according to the present invention com-
prises known components - support structures, actuation
means - present in all machines of this type belonging to
the state of the art, and that therefore will not be described
any further apart from the characteristics of interest for
the purposes of the description of the present invention.
[0021] The device comprises, in a per sé known way,
support means 5 of the finned pack 3.
[0022] The support means 5 of the finned pack 3 are
indicated with a broken line in figure 1, and they comprise,
for example, a metallic frame.
[0023] The metallic frame supports the finned pack 3,
for example, at at least two sides.
[0024] Alternatively, there can be support means 5 of
the finned pack 3 having another structure or another
configuration, without any limitation for the purposes of
the present invention.
[0025] The device according to the invention also com-
prises an enlarging tool 6 of the ends 7,8 of each one of
the tubes 2.
[0026] The enlarging tool 6 can be of the type known
in the field, preferably of the rotary type suitable for ex-
erting modest loads on the ends 7,8 of each one of the
tubes 2.
[0027] Alternatively, any other type of enlarging tool
can be used, for example of the mechanical type with
radial action, or mechanical, pneumatic or electrical with

axial action.
[0028] The enlarging tool 6 is associated with respec-
tive actuation means - for example electrical - foreseen
in the device according to the invention and not repre-
sented, since they are of the type essentially known in
the field.
[0029] It should be noted that the expanding device
according to the invention can comprise a plurality of en-
larging tools 6 that can work for example in parallel, i.e.
simultaneously, in relation to the specific requirements
of application and production.
[0030] The device according to the invention also com-
prises a mandrel, wholly indicated with 9, for the radial
expansion, under pulling or pushing, of each one of the
tubes 2, the characteristics of which will be described
more clearly hereafter.
[0031] As stated for the expanding tool 6, the device
according to the invention can also comprise a plurality
of mandrels 9 that work in parallel, in relation to the spe-
cific requirements of application and production.
[0032] According to an aspect of the present invention,
the expanding device comprises axial abutment means
10 for both ends 7,8 - enlarged by the enlarging tool 6 -
of each one of the tubes 2 in the contraction direction of
the tube 2 itself during the radial expansion or enlarging
operation.
[0033] The axial abutment means 10 for the enlarged
ends 7,8 prevent the contraction of the tube 2 subjected
to expansion, whereas they do not prevent movement in
the opposite direction, as will become clearer hereafter.
Thanks to this characteristic, the axial constraint of each
tube 2 is made during enlargement to prevent its con-
traction, without however gripping or clamping the ends
7,8 with members such as clamps, jaws and the like that
can potentially strain harden, deform or damage the ends
themselves.
[0034] The aforementioned axial abutment means 10
comprise, for each enlarged end 7,8 of each one of the
tubes 2, end shaped elements 11.
[0035] The end shaped elements 11 are opposite one
another along the axis of the tube 2 to be expanded, and
they are provided with respective flared surfaces 12 suit-
able for matching the respective outer surfaces of the
enlarged ends 7,8.
[0036] There can be any number of end shaped ele-
ments 11, for example one, two or more, in relation to
the specific requirements, to the dimensions of the tubes
2, etc., so as to obtain the optimal abutment of the outer
surfaces of the enlarged ends 7,8, suitably distributing
the contact pressures so as not to cause localised defor-
mations.
[0037] In greater detail, the end shaped elements 11
are each mobile, from a closed position, of axial con-
straint - represented in figures 3-6 - of the respective tube
2 to an open position, not represented in the figures.
[0038] The end shaped elements 11 are associated -
for example articulated, or in another way - with actuation
means, for example electric, oil-hydraulic, or similar, not
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represented in the figures but of the type per sé known
in the field.
[0039] In present embodiment, and as can be seen in
figures 3-6, the end shaped elements 11 are configured
substantially like sorts of clamps that wrap around the
outside of the enlarged ends 7,8 without however exert-
ing any clamping force.
[0040] The enlarged ends 7,8 thus match the flared
surfaces 12 in the closed position.
[0041] In other embodiments, the end shaped ele-
ments 11 can nevertheless have a different configuration,
for example annular, or similar, without any limitation for
the purposes of the present invention.
[0042] The mandrel 9, as stated, is of the type operat-
ing under pulling force.
[0043] In other embodiments of the present invention,
however, the mandrel 9 could, with a constructive solu-
tion suitably modified for the purpose, be of the type op-
erating under thrusting force.
[0044] As illustrated in figures 4-6, the mandrel 9 com-
prises a pawl-holding rod 13, an end pawl 14 integral with
the rod 13 and a hollow flap expander 15, able to slide
along the rod 13.
[0045] The pawl-holding rod 13 is associated with rel-
ative actuation means, not represented in the figures,
which allow the insertion and extraction thereof inside
the tubes 2 or the rectilinear portions of the tubes, in the
case of tubes curved in a "U", as made clear hereafter.
[0046] The actuation means of the pawl-holding rod 13
can be of the electric, oil-hydraulic or similar type.
[0047] The end pawl 14 comprises a head 16, which
acts as a stop, and a frusto-conical portion 17, which
allows the flaps of the expander 15 to be opened out.
[0048] The expander 15 is able to slide along the
pawl-holding rod 13 from a resting position, visible in fig-
ure 4, in which it is retracted with respect to the head 16
and its outer diameter is smaller than the outer diameter
of the end pawl 14, to an expanding position, visible in
figures 5,6, in which the head 16 of the pawl 14 abuts on
the expander 15 determining the opening out of the flaps:
in this way the expander 15 takes on an outer diameter
that is greater than the outer diameter of the pawl 14 and
greater than the inner diameter of the tube 2 to be ex-
panded.
[0049] The method for expanding tubes 2 carried out
with the device according to the invention is described
hereafter.
[0050] In an initial step of the method, the enlargement
of a first end 7 of the tubes 2 is carried out, through the
enlarging tool 6, for example directly in output from the
machine for straightening and cutting the tubes.
[0051] The tubes 2 are then inserted into the finned
pack 3, according to figure 1.
[0052] In a subsequent step, the enlargement of the
second ends 8 of the tubes 2, inserted in the finned pack
3, is carried out, again with the enlarging tool 6, as illus-
trated in figure 2.
[0053] The enlargement of the ends 7,8 of the tubes

makes it possible to make what in the field are called
cups, i.e. the connection ends, for example through braz-
ing, with other circuit elements that make up the heat
exchanger, and which must be free from deformations
or breakages to carry out the subsequent operations to
complete the heat exchanger with optimal quality.
[0054] In a subsequent step, the ends 7,8 enlarged by
the enlarging tool 6 are axially constrained, in the direc-
tion of natural contraction after expansion.
[0055] This axial constraint step is carried out by
clamping the end shaped elements 11 so that their flared
surfaces 12 match the outer surfaces of the enlarged
ends 7,8 of the tubes 2, as illustrated in figure 3.
[0056] In this situation, the tubes 2 cannot undergo any
axial contraction, and thus maintain the predetermined
length that must be made in the end product; at the same
time, the ends 7,8 are simply rested on the flared surfaces
12, without undergoing any locking with clamps, jaws or
similar, and therefore without running any risk of defor-
mation or breakage.
[0057] Thereafter, the method foresees a step of ex-
panding each tube 2 under pulling force.
[0058] In this step, in each tube 2 the mandrel 9 - or
many mandrels operating in parallel - is inserted with the
expander 15 in resting position, and therefore with the
outer diameter smaller than the inner diameter of the tube
2.
[0059] The mandrel 9 is inserted into each tube 2 at
least until it goes past the metallic frame present at the
end of the finned pack opposite the insertion end 8, as
illustrated in figure 5.
[0060] Thereafter, the expansion foresees a step of
returning the pawl-holding rod 13 until the head 16 of the
pawl 14 is brought into abutment on the expander 15, so
that the flaps open out and the expander 15 itself takes
on the expanding position.
[0061] As stated, in this condition the outer diameter
of the expander 15 is greater than the inner diameter of
the tube 2, and therefore the translation of the mandrel
9 backwards, as illustrated in figure 6, until the mandrel
9 itself is extracted from the tube 2, determines the de-
sired radial expansion thereof, without axial contraction.
[0062] At this point, the end shaped elements 11 are
opened to extract the heat exchanger 1 with the expand-
ed tubes 2, as illustrated in figure 7.
[0063] As stated, the described method can also be
carried out by foreseeing that the expansion is carried
out under pushing force.
[0064] This situation is illustrated in figure 16.
[0065] In this last case, the contact surface of the man-
drel 9, i.e. its head 16, has the outer diameter greater
than that of the inner diameter of the tube 2; the insertion
of the mandrel 9 in the entry end of the tube 2 causes its
expansion, which proceeds during the entire translation
of the mandrel 9 up to the opposite end of the finned pack.
[0066] In the next step, through the rod 13, the return
of the mandrel 9 is activated, inside the tube 2, up to the
resting position beyond its enlarged end 8.
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[0067] The invention, thus conceived, allows important
technical advantages to be obtained.
[0068] As stated, the expansion of the tubes 2 can be
carried out without axial contraction and therefore with a
final length that is predetermined and controlled with pre-
cision, avoiding any risk of deformation or breakage, dur-
ing the expansion itself, of the enlarged ends 7,8 of the
tubes 2, and therefore providing the heat exchanger with
optimal quality characteristics to then be subjected to the
successive machining.
[0069] This process also makes it possible to carry out
the enlargement operations of the ends 7,8 of the tubes
2, i.e. making the so-called cups, before the initial expan-
sion steps, thus in a quicker and easier manner and with
enlarging tools 6 that cause fairly modest axial loads.
Indeed, the device and the method according to the in-
vention ensure that the enlarged ends 7,8 will not be de-
formed or broken in the successive production steps, as
shown above. Furthermore, the axial constraint of the
tubes 2 during expansion is carried out by providing sim-
ple flared surfaces 12 foreseen in the end shaped ele-
ments 11, and therefore it is not necessary to foresee
complex and expensive clamping members like clamps,
jaws, and the like.
[0070] In the described embodiment, the expansion is
advantageously carried out under pulling force, and this
makes it possible to more accurately control, from the
side at which the pulling force occurs, the phenomena of
deformation that each tube 2 undergoes during the ex-
pansion itself.
[0071] As stated, however, the expansion could also
be carried out under pushing force.
[0072] Another embodiment of the device and of the
method according to the invention is illustrated in figures
8-14.
[0073] In figures 8-14 the same reference numerals as
the previous embodiment are used, increased by 100, to
indicate the corresponding elements.
[0074] This embodiment is relative to a heat exchanger
101 comprising tubes 102 bent at 180°, also known as
hairpins in the field, inserted in holes 104 in the finned
pack 103.
[0075] The device according to the present embodi-
ment comprises, as described earlier, support means of
the finned pack 105, a tool 106 for enlarging the ends
107,108 of each one of the tubes 102, a mandrel 109 for
the radial expansion under pulling force of each one of
the tubes 102, and axial abutment means 110 for both
enlarged ends 107,108 of each one of the tubes 102 in
the contraction direction of each one of the tubes them-
selves during the radial expansion operation.
[0076] In this embodiment, the end shaped elements
111 of the axial abutment means 110 are arranged ad-
jacent to each other and not opposite, as illustrated in
figures 10, 13, so as to lock onto the adjacent ends
107,108 of the tubes 102 bent at 180°, or hairpins.
[0077] The mandrel 109 - or the plurality of mandrels
- is the same as described for the previous embodiment.

[0078] In this embodiment the expanding device also
comprises an intermediate locking element 118 for the
elbow portion of each tube 102, as illustrated in the same
figures 10-13.
[0079] The expansion method in this embodiment
comprises the same steps described for the previous em-
bodiment, apart from the fact that the enlargement of the
ends 107,108 with the enlarging tool 106 is carried out
with the tubes 102 already inserted in the finned pack
103, for example with a single enlarging tool 106 or with
many enlarging tools 106.
[0080] Moreover, at least two mandrels 109 can be pro-
vided in the radial expansion step of the tubes 102, which
operate in parallel, as illustrated in figures 11-13. Alter-
natively, the expansion of the two rectilinear portions of
each one of the tubes 102 can be carried out one at a
time, with the same mandrel 109.
[0081] In particular, by carrying out both the expansion
under pulling and pushing force, it does not matter wheth-
er a single arm is expanded or both arms precisely be-
cause the process takes place without variation of the
length of the single arms of the hairpin tube 102: this
means that the hairpin tube 102 can cover, in the finned
pack, the same line - presuming that the operating axis
of the device is horizontal - but it could also cover two
lines vertically, i.e. with aligned tubes, or diagonally, i.e.
with tubes offset.
[0082] Moreover, the method foresees, in addition to
what is described according to the previous embodiment,
an actuation step of the intermediate locking element
118, which is operated, to open and close, simultaneous-
ly with the end shaped elements 11.
[0083] In this embodiment, therefore, tubes 102 bent
at 180°, or hairpins, are expanded, achieving the same
advantages described for the previous embodiment. Fig-
ure 17 represents an expansion step of the tubes 102
bent into hairpins, in particular with expansion under
thrusting force.
[0084] The expansion in this case takes place in a to-
tally analogous way to what is described for the situation
of figure 16 with straight tubes.
[0085] Another embodiment of the device according to
the invention is illustrated in the detailed section of figure
15.
[0086] In this embodiment, the axial abutment means
210 comprise, as well as end shaped elements 211 with
the respective flared surfaces 212 of the type described
in the previous embodiments, a shaped counter element
220 comprising flared surfaces 222 that internally abut
on the corresponding flared surfaces of the enlarged
ends 207 of the tube 202 to be expanded, without how-
ever exerting any pressure such as to deform or strain
harden said enlarged ends 207.
[0087] The presence of such a shaped counter ele-
ment 220 constitutes a further locking constraint of the
enlarged ends during the expansion operation, for exam-
ple in particularly critical situations.
[0088] It has thus been seen how the invention
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achieves the proposed purposes.
[0089] The present invention has been described ac-
cording to preferred embodiments, but equivalent vari-
ants can be conceived without departing from the scope
of protection offered by the following claims.

Claims

1. Device for expanding tubes (2; 102; 202), inserted
in a finned pack (3; 103) of a heat exchanger (1;
101), comprising:

- support means (5; 105) of the finned pack (3;
103),
- a tool (6; 106) for enlarging the ends (7, 8; 107,
108; 207) of each one of the tubes (2; 102; 202),
- a mandrel (9; 109) for the radial expansion of
each of the tubes (2; 102; 202),
characterised in that
it comprises axial abutment means (10; 110;
210) for both enlarged ends (7, 8; 107, 108; 207)
of each of the tubes (2; 102; 202) along the con-
traction direction of each of the tubes (2; 102;
202) during the radial expansion operation.

2. Device according to claim 1, wherein said axial abut-
ment means (10; 110; 210) comprise, for each en-
larged end (7, 8; 107, 108; 207) of each of the tubes
(2; 102; 202), end shaped elements (11; 111; 211)
provided with respective flared surfaces (12; 112;
212) matching with the respective outer surfaces of
the enlarged ends (7, 8; 107, 108; 207).

3. Device according to claim 2, especially for rectilinear
tubes (2; 102), wherein said end shaped elements
(11; 211) are arranged opposite to one another along
the axis of the tube (2; 102) to be expanded.

4. Device according to claim 2, in particular for tubes
(102) bended at 180° so as to form hairpin tubes,
wherein said end shaped elements (111) are ar-
ranged adjacent to each other.

5. Device according to one of claims 2 to 4, wherein
said end shaped elements (11; 111; 211) are mov-
able from a closed axial abutment position of the
respective tube (2; 102; 202) to an open position.

6. Device according to claim 1, in particular for tubes
(102) bended at 180° so as to form hairpin tubes,
comprising an intermediate locking element (118) for
the elbow portion of each tube (102).

7. Device according to claim 1, wherein said mandrel
(9; 109) comprises a pawl-holding rod (13; 113), an
end pawl (14; 114) integral with said rod (13; 113)
and a hollow flap expander (15; 115) able to slide

along said rod (13; 113), said expander (15; 115)
being able to slide along said rod (13; 113) from a
resting position, in which said expander (15; 115) is
retracted and its outer diameter is smaller than the
inner diameter of the tube (2; 102; 202), to an ex-
panding position, in which said expander (15; 115)
abuts on the pawl (14; 114) and has an outer diam-
eter greater than the inner diameter of the tube (2;
102; 202) to be expanded.

8. Device according to claim 2, wherein said axial abut-
ment means (210) comprise, for each enlarged end
(207) of each of the tubes (202), an end shaped
counter element (220) provided with respective
flared surfaces (222) matching with the respective
inner surfaces of the enlarged ends (207).

9. Method for expanding tubes (2; 102; 202), inserted
in a finned pack (3; 103) of a heat exchanger (1;
101), carried out using the expanding device accord-
ing to claims 1 to 8, characterised in that it com-
prises the steps of:

- enlarging the ends (7, 8; 107, 108; 207) of each
of the tubes (2; 102);
- axially constraining the enlarged ends (7, 8;
107, 108; 207) of each of the tubes (2; 102; 202)
in the contraction direction;
- expanding each tube (2; 102; 202) or each rec-
tilinear portion of each tube (102).

10. Method according to claim 9, wherein said step of
axially constraining the enlarged ends (7, 8; 107,
108; 207) of each of the tubes (2; 102; 202) in the
contraction direction comprises closing said end
shaped elements (11; 111; 211) abutting on the re-
spective outer surfaces of the enlarged ends (7, 8;
107, 108; 207).

11. Method according to claim 9, wherein said step of
expanding each tube (2; 202) or each rectilinear por-
tion of each tube (102) is carried out under pulling
force and comprises a step of inserting in each tube
(2; 102) or in each rectilinear portion of each tube
(102) said mandrel (9; 109) with said expander (15;
115) being in a resting position and with the outer
diameter thereof being smaller than the inner diam-
eter of the tube (2; 102; 202).

12. Method according to claim 10, wherein said step of
expanding under pulling force said tube (2; 202) or
each rectilinear portion of said tube (102) comprises
a step of returning said pawl-holding rod (13; 113)
thus resulting in the enlargement of said expander
(15; 115) in expanding position so as to take on an
outer diameter greater than the inner diameter of the
tube (2; 102; 202), up to extracting said mandrel (9;
109) from the tube (2; 102; 202).
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13. Method according to one of claims 9 to 12, compris-
ing a step of opening said end shaped elements (11;
111; 211) to extract the heat exchanger (1; 101) with
tubes (2; 102; 202) expanded.

14. Method according to one of claims 9 to 13, especially
for tubes (102) bended at 180° to form hairpin tubes,
comprising the steps of locking and subsequently
opening again said intermediate locking element
(118) on the elbow portion of each tube (102).

15. Method according to one of claims 9 to 14, especially
for rectilinear tubes (2; 202), wherein said step of
enlarging the ends (7, 8; 207) of the tubes (2; 202)
comprises enlarging a first end (7; 207) of the tubes
(2; 202) after the operation of cutting and straight-
ening the tubes, and enlarging the second end (8)
of the tubes (2; 202) with the tubes (2; 202) being
inserted in the finned pack (3).

16. Method according to one of claims 9 to 14, especially
for tubes (102) bended at 180° so as to form hairpin
tubes, wherein said step of enlarging the ends (107,
108) of the tubes (102) is carried out while the tubes
(102) are inserted in the finned pack (103).
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