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Description

[0001] The invention relates to a method of manufac-
turing a brazed profiled tube, in particular a header tank
of a heat exchanger comprising a cooling core consisting
of a plurality of parallel tubes and cooling fins and two
radiator tanks fluidly connected with opposite ends of
each tube.

[0002] During typical process of forming the header
tank profile, an aluminium sheet plate covered with a
cladding layer is bended and subsequently closed by di-
rect contact of two of its edges or by an overlap. Such
header tanks are disclosed for example in U.S. Pat. No.
5,867,899. Such a solution however may not ensure a
durable connection for a brazing process and conse-
quently may lead to the leakage of the profile.

[0003] Itis also desired if the heat exchanger can be
preliminary assembled in such a manner that, with no
risk of disconnecting of its elements prior to brazing it is
possible to transport the preassembled module and to
braze thereof with no need of any additional elements
such as brackets in a one-shot brazing operation.
[0004] A header tank enabling such an operation is
presented in U.K. Pat. No. 2,371,505, where a method
of making a header tank from an initially flat, elongate
sheet of material is disclosed. The method comprises the
steps of folding the sheet so that its longitudinal edges
are in contact with one another, forming a clinched seam
between the edges to make a tubular body, and closing
the ends of the tubular body. This method however is
relatively complicated and the clinched seam is placed
on an external surface of the profile, which may increase
the unused storage space during external packaging of
the heat exchanger.

[0005] Therefore, the aim of the present invention is
to provide a reliable and simple method of manufacturing
a brazed profiled tube, in particular the header tank of
the heat exchanger, which protects the elements of future
brazed seam against displacement in relation to each
other, thus allowing an easy preliminary preassembling.
[0006] According tothe presentinvention, there is pro-
vided a method of manufacturing a brazed profiled tube,
comprising the steps of:

(i) preparing an aluminium sheet plate coated with a
cladding layer having a length corresponding to the
length of the profiled tube to be formed and provided
with an overlap on one of its longitudinal edges and
rectangular projections on another longitudinal
edge, said projections having a width corresponding
substantially to the thickness of a sheet plate,

(i) forming in said overlap a number of openings cor-
responding to said projections, having a width great-
er than the thickness of the sheet plate,

(iii) folding said sheet plate so as to form a profiled
tube, and inserting said projections into said open-
ings,

(iv) closing the tubular element by bulge forming
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ends of said projections inside said openings; and,
(v) brazing the profiled tube.

[0007] Preferably openings and projections are equi-
distantly spaced along the longitudinal axis of the profiled
tube.

[0008] Itis advantageous when the overlap terminates
the wall parallel tothe heat exchanger cooling core, which
improves the outside packaging of the heat exchanger.
[0009] By closing the profile, strong adhesion of sur-
faces forming the junctioni.e. overlap and the wall of the
tube is ensured. Furthermore the profile is secured from
self-opening in a furnace.

[0010] The invention is presented below in connection
with the drawings on which:

Fig. 1 is an axonometric view of a heat exchanger
comprising two header tanks made by the method
according to the present invention;

Fig. 2 is an axonometric view of an aluminium sheet
plate, the header tank will be formed from;

Fig. 3 is an axonometric view of the header tank prior
to closing;

Fig. 4 is a cross-section of a fragment of the closing
part; and

Fig. 5is an enlarged axonometric view of the header
tank made by the method according to the present
invention;

[0011] The disclosed embodiment concerns a header
tank of a vehicle heat exchanger. It is to be understood
however, that other applications of the method according
to the present invention, for manufacturing other tubular
elements are also possible.

[0012] As shown on Fig. 1 the assembled heat ex-
changer 1 comprises a cooling core 2 consisting of plu-
rality of parallel water tubes and cooling fins, and two
header tanks 3, fluidly connected with reciprocal ends of
each cooling core tube. After preliminary assembling, the
heat exchanger 1 is placed inside the furnace where it
undergoes a brazing operation.

[0013] Fig. 2 shows a fragment of the aluminium flat
sheet coated with a cladding layer, from which the header
tank 3 shall be formed. The sheet 4 has a width corre-
sponding to the perimeter of the header tank 3, increased
by an overlap 5 on one of its longitudinal edges. Another
longitudinal edge of the sheet 4 is provided with rectan-
gular projections 6 spaced equidistantly along its length.
The width or extension of projections is the same as the
thickness of the sheet plate 4. The overlap 5 is also pro-
vided with rectangular openings or windows 7 corre-
sponding to projections 6. The width of each opening 7
is greater than the thickness of the sheet 4 and its length
corresponds to the length of the projection 6. Moreover
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the left (on Fig. 2) longitudinal edges of openings 7 are
aligned with the doted line of folding 8.

[0014] The sheet so prepared is subsequently folded
along the doted lines 8 so as to finally form a rectangular
header tank 3 shown on Fig. 3. During this operation the
projections 6 are inserted into openings 7. Next, the head-
er tank is closed by bulge forming ends of projections 6
inside openings 7, as shownin Fig. 4. In this embodiment,
this process was carried out by using an automatic press
having a number of sharp tips corresponding to projec-
tions 6 and openings 7. As a result of plastic impact and
deformation of material each projection 6 is delaminated
in two parts 6’ and 6", which locks the position of projec-
tion 6 inside the opening 7, securing the header tank from
self-opening.

[0015] Fig. 5 shows a portion of the heat exchanger
with the header tank 3 made according to the method of
the invention prior to brazing. The heat exchanger can
be a radiator, a condenser or intercooler of a motor ve-
hicle. As shown the plurality of cooling core tubes 9 has
been already preliminary inserted into appropriate aper-
tures formed on the wall which is opposite and perpen-
dicular to the overlap 5.

[0016] The method according to the invention is par-
ticularly preferred for manufacturing rectangular header
tanks, which are of better characteristics than the oval
ones. As the appropriate pressing, folding and brazing
equipment is in common use in radiator plants, the meth-
od can easily be implemented and automated.

Claims

1. A method of manufacturing a brazed profiled tube,
characterised in that it comprises the steps of:

(i) preparing an aluminium sheet plate coated
with a cladding layer, having a length corre-
sponding to the length of a profiled tube to be
formed and provided with an overlap on the first
of its longitudinal edges and rectangular projec-
tions having a width corresponding substantially
to the thickness of a sheet plate, on the second
longitudinal edge,

(i) forming in said overlap a number of rectan-
gular openings corresponding to said projec-
tions, having a width greater than the thickness
of the sheet plate,

(iii) folding said sheet plate so as to form a pro-
filed tube, and inserting said projections into said
openings,

(iv) closing the tubular element by bulge forming
ends of said projections inside said openings;
and,

(v) brazing the profiled tube.

2. A method as claimed in claim 1, characterised in
that the profiled tube has a rectangular cross-sec-
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tion.

3. A method as claimed in claim 1 or 2, characterised
in that openings and projections are equidistantly
spaced along the longitudinal axis of the profiled
tube.

4. A method as claimed in claim 1 or 2 or 3, charac-
terised in that the profiled tube is a header tank of
a heat exchanger.

5. A method as claimed in claim 4, characterised in
that prior to brazing it comprises an additional step
of forming a plurality of apertures for cooling core
tubes.

6. A method as claimed in claim 4, characterised in
that the overlap terminates the wall parallel to the
heat exchanger cooling core.

Patentanspriiche

1. Verfahren zur Herstellung eines geldteten Profil-
rohrs, dadurch gekennzeichnet, dass es die
Schritte aufweist:

(i) Vorbereiten einer Aluminiumblechplatte, be-
schichtet mit einer Ummantelungsschicht, mit
einer Lange, die der Lange eines zu formenden
Profilrohrs entspricht, und mit einer Uberlap-
pung an der ersten ihrer LAngskanten und recht-
eckigen Vorspriingen mit einer Breite, die im
Wesentlichen der Dicke einer Blechplatte ent-
spricht, an der zweiten Langskante,

(i) Ausbilden, in der Uberlappung, einer Anzahl
von rechteckigen Offnungen, die den Vorspriin-
gen entsprechen, mit einer Breite, die groRer ist
als die Dicke der Blechplatte,

(iii) Falten der Blechplatte, um ein Profilrohr zu
bilden, und Einfligen der Vorspriinge in die Off-
nungen,

(iv) SchlieRen des rohrférmigen Elements durch
Ausformen von Enden der Vorspriinge in den
Offnungen; und

(v) Léten des Profilrohrs.

2. Verfahren gemal Anspruch 1, dadurch gekenn-
zeichnet, dass das Profilrohr einen rechteckigen
Querschnitt hat.

3. Verfahren gemaf Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dass Offnungen und Vorspriinge in
gleichem Abstand entlang der Langsachse des Pro-
filrohrs angeordnet sind.

4. Verfahren gemall Anspruch 1 oder 2 oder 3, da-
durch gekennzeichnet, dass das Profilrohr eine
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Endkammer eines Warmetauschers ist. ce que le recouvrement termine la paroi paralléle-
ment au coeur de refroidissement de I'échangeur de
5. Verfahren gemal Anspruch 4, dadurch gekenn- chaleur.

zeichnet, dass es vordem Loten einen zusétzlichen
Schritt eines Ausbildens einer Vielzahl von Offnun- 5
gen fir Kihlkemrohre aufweist.

6. Verfahren gemal Anspruch 4, dadurch gekenn-
zeichnet, dass die Uberlappung die Wand parallel
zu dem Kiihlkern des Warmetauschers abschlief3t. 170

Revendications

1. Procédé de fabrication d’un tube profilé brasé, ca- 15
ractérisé en ce qu’il comprend les étapes consis-
tanta:

(i) préparer une plaque en tbéle d’aluminium re-
vétue d’une couche de placage, ayant une lon- 20
gueur correspondant a la longueur d’un tube
profilé a former et dotée d’'un recouvrement sur

la premiére de ses bordures longitudinales, et

des projections rectangulaires ayant une largeur

qui correspond sensiblement a [I'épaisseur 25
d’'une plaque de tble sur la seconde bordure lon-
gitudinale,

(i) former dans ledit recouvrement un certain
nombre d’ouvertures rectangulaires correspon-
dant auxdites projections, avec une largeur su- 30
périeure a I'épaisseur de la plaque de tble,

(iii) replier ladite plaque de téle de maniére a
former un tube profilé, et insérer lesdites projec-
tions dans lesdites ouvertures,

(iv) fermer I'élément tubulaire par formation de 35
renflements aux extrémités desdites projections

a l'intérieur desdites ouvertures ; et

(v) braser le tube profilé.

2. Procédé selon la revendication 1, caractérisé en 40
ce que le tube profilé a une section transversale rec-
tangulaire.

3. Procédé selon I'une ou l'autre des revendications 1
et 2, caractérisé en ce que les ouvertures et les 45
projections sont espacées de fagon équidistante le
long de I'axe longitudinal du tube profilé.

4. Procédé selon la revendication 1 ou 2 ou 3, carac-
térisé en ce que le tube profilé est un réservoir col- 50
lecteur d’'un échangeur de chaleur.

5. Procédé selon la revendication 4, caractérisé en
ce qu’avant le brasage il comprend une étape ad-
ditionnelle consistant a former une pluralité d’ouver- 55
tures pour le refroidissement des tubes du coeur.

6. Procédé selon la revendication 4, caractérisé en
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