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(57) ABSTRACT

The invention relates to a connecting device having a female
part and a complementary male part, wherein the female part
is a sleeve able to receive at least partially the associated male
part with a gap between the sleeve and the male part for
receiving a brazing material. The sleeve at least partially has
a conical shape. The conical shape has a first substantially
conical part having a complementary shape to the male part,
with a first inclination angle with respect to a longitudinal axis
of the sleeve. The conical shape also has a second substan-
tially conical part with a second inclination angle with respect
to the axis, with the second inclination angle being larger than

the first inclination angle.

(2006.01)
(2006.01)

N
S+
2 R i
2 N Ry M
1o R
i I3
{

IR e
W -
g g TN

% o \: 1 .

VAR S

4 H 7 !

: ;g 5
: 8
.

§

»

- At Z

R *
it st

J
b
: ;:'““'Tf"—'"_vf"‘—"'"""‘",""“ -



Aug. 20,2015 Sheet1of 3 US 2015/0233499 Al

Patent Application Publication




Patent Application Publication  Aug. 20, 2015 Sheet 2 of 3 US 2015/0233499 A1

Fig.3




Patent Application Publication  Aug. 20,2015 Sheet 3 of 3 US 2015/0233499 A1




US 2015/0233499 Al

CONNECTING DEVICE, AND
CORRESPONDING THERMAL EXCHANGER,
PARTICULARLY FOR A MOTOR VEHICLE

[0001] The present invention relates to a connecting device
comprising female and male parts intended to be brazed.
[0002] The invention also relates to a thermal exchanger,
known as brazed exchanger, including such a connecting
device for fluidly connecting the exchanger to a fluid circuit.
[0003] The invention applies in particular to a thermal
exchanger for motor vehicles.

[0004] The heat exchangers generally comprise a stack of
tubes or plates, for heat exchange, between a first fluid, such
as a coolant, circulating in first channels of the stack of tubes
or plates, and a second fluid, such as an air flow, for example
flowing through second channels of the stack of tubes or
plates.

[0005] The first channels for the first fluid, such as a cool-
ant, must therefore be supplied with the first fluid.

[0006] For that purpose, thermal exchangers may comprise
one or more openings fluidly communicating with a connect-
ing device for connection to the first fluid circuit. In a known
manner, a female part is realized on a metal component of the
exchanger in the form of a sleeve surrounding the opening and
is adapted to receive a complementary male part, such as a
pipe or a tube, connected to the first fluid circuit.

[0007] According to a solution, heat exchangers can
include a sleeve that is erected substantially perpendicularly
with respect to the plane of the metal cover plate provided
with the opening, in order to obtain a sufficient connecting
face with the corresponding pipe or tube. Such sleeve is
generally substantially cylindrical in the case of an approxi-
mately round opening. The corresponding male part is gen-
erally provided with a complementary cylindrical shape.
[0008] The pipeis inserted into and can later be brazed with
the sleeve surrounding the opening. The sleeve and the pipe
are generally concentric cylinders.

[0009] Further, itis known to introduce a brazing ring in the
gap between the cylindrical pipe and sleeve. Then, during
brazing, the brazing ring is melted and thus secures the con-
nection.

[0010] The length of the gap for receiving the melted braz-
ing material, in the direction of the longitudinal axis of the
cylindrical sleeve and complementary pipe, is defined by the
overlapping portions of both cylinders. In motor vehicles, a
gap with an approximately 2.1 mm length in axial direction is
requested by the constructors, for having proper brazing con-
ditions in order to ensure a reliable connection between the
sleeve and the complementary pipe of the connecting device.
[0011] However, with such a cylindrical connection, it has
been noticed that the quality and distribution of the brazing
material may not be stable. Indeed, those characteristics
depend on the sleeve and pipe tolerances, on their position
during the brazing and on tool precision.

[0012] Moreover, during brazing the temperature may not
be homogeneous what can raises shrinkage cavities in the
connecting device.

[0013] In order to provide adequate tightness between the
male and female parts of the connecting device, according to
a known solution, both female and male parts have been
provided with complementary conical shapes with the same
inclination, one ofthe male or female part can be pressed onto
the inclined connecting surface of the complementary part
thus eliminating every air gap between the male and female
complementary parts of the connecting device.

Aug. 20, 2015

[0014] However, with such a solution, a predetermined
force has to be applied to ensure that the contact between both
inclined surfaces is maintained during brazing.

[0015] Furthermore, such a configuration does not lead to
optimal brazing conditions as required, in particular for motor
vehicles, such as stability of a 2.1 mm length gap between
both male and female parts, improving the quality and distri-
bution of the brazing material, while ensuring temperature
homogeneity during brazing.

[0016] Itis an object of the invention to simplify the brazed
connection between the female and male parts of such a
connecting device, for example provided on a thermal
exchanger for a motor vehicle, while ensuring optimized
brazing conditions for securing a tight connection.

[0017] The invention thus relates to a connecting device
having a female part and a complementary male part, wherein
the female part is realized as a sleeve able to receive at least
partially the associated male part with a gap between the
sleeve and the male part for receiving a brazing material,
characterized in that said sleeve is designed at least partially
with a conical shape comprising:

[0018] afirst substantially conical part having a comple-
mentary shape to the male part, with a first inclination
angle with respect to a longitudinal axis of the sleeve,
and

[0019] a second substantially conical part with a second
inclination angle with respect to said axis, the second
inclination angle being larger than the first inclination
angle.

[0020] According to a preferred embodiment, the male part
comprises a substantially conical part with an inclination
angle substantially equal to the first inclination angle of the
first conical part of the sleeve.

[0021] The brazing material according to the invention is
arranged in the area of the axial direction of the gap created
when an end of the female part, formed as a coupling sleeve,
and an end of the complementary male part are joined. The
gap extends annularly around the circumference of the end of
the complementary male part, such as a pipe, received in the
sleeve.

[0022] The first conical part of the sleeve is chosen to pre-
pare an optimized gap between the second conical part of the
sleeve and the complementary male part for improving the
distribution of the melted brazing material during brazing.
[0023] Compare to a cylinder connection, the contact
square surface is increased, what improves the connection
between both female and male parts of the connecting device.
[0024] Moreover, this double cone configuration improves
the temperature homogeneity of the connection during braz-
ing.

[0025] The male part can be designed as a pipe.

[0026] According to an embodiment, the first angle is
approximately 2°, and the second angle is approximately 4°.
[0027] The lateral dimension of the gap for the brazing
material, with respect to said axis, can reach approximately
up to 0.2 mm.

[0028] The first 2° angle is selected in order to stop the pipe
in the sleeve and to improve the concentricity of the pipe and
the sleeve.

[0029] The second 4° angle is selected in order to create the
longest lateral gap from 0 mm to 0.2 mm around the circum-
ference of the end of the complementary pipe received in the
sleeve.
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[0030] According to an aspect of the invention, the first
conical part of the sleeve extends along a first height and the
corresponding conical part of the male part extends along a
height substantially equal to the first height.

[0031] The first height can be approximately 6 mm.
[0032] The first conical part with a first angle, for example
2° angle, conformed for the contact between the sleeve and
the complementary pipe on the first height, such as 6 mm
height, contributes to improve the temperature homogeneity
of' the brazed connection during brazing as it reduces the risk
of shrinkage cavities formation.

[0033] According to a second aspect of the invention, the
second conical part of the sleeve extends along a second
height, the second height defining an axial distance of the gap
in the direction of said axis. The second height is for example
approximately 3 mm.

[0034] The 3 mm high gap matches with the 2.1 mm mini-
mum for the brazing length conformity as requested for motor
vehicles thermal exchangers.

[0035] According to an embodiment, the internal wall of
the sleeve is designed at least partially with a conical shape.
[0036] The external wall of the sleeve can be designed at
least partially with a cylindrical shape or conical shape.

[0037] The invention relates mainly to the internal shape of
the sleeve.
[0038] The external shape is linked to the production pro-

cess of the sleeve and linked to the design requested.

[0039] The top of the sleeve can comprise a chamfer, the
chamfer angle being for instance approximately 45° with
respect to said axis. This chamfer or radius improves the
concentration of the melted ring flowing into the gap during
brazing.

[0040] The top of the sleeve can have a third height sub-
stantially equal to the thickness of the sleeve, for example
approximately 1 mm. The third height for bending the top of
the sleeve depends on the sleeve thickness.

[0041] The invention also relates to a thermal exchanger
between at least a first fluid and a second fluid, in particular
for a motor vehicle, comprising at least one metal component
with at least one opening for the flowing of the first fluid,
characterized in that said exchanger further comprises at least
one connecting device according to anyone of the preceding
claims for connecting said opening to a circuit of the first
fluid.

[0042] Such a connecting device as defined above allows to
get optimized brazing conditions for a brazed thermal
exchanger, such as an approximately 3 mm axial distance of
the gap for receiving the brazing material between the sleeve
and the complementary pipe, for guaranteeing quality and
distribution stability of the brazing material while ensuring
temperature homogeneity during brazing.

[0043] According to an embodiment, at least one of the
female part or male part of the connecting device is integrally
formed with the metal component.

[0044] According to a preferred embodiment, the metal
component of said exchanger comprises at least one sleeve
surrounding an associated opening and able to receive at least
partially an associated male part configured to be connected
to the circuit of the first fluid, with a gap between the sleeve
and the male part for receiving a brazing material.

[0045] The conical shape of the sleeve can be directed
towards the outside of the exchanger.
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[0046] The metal component can include a cover plate of
the exchanger, and said axis can be substantially perpendicu-
lar to the plane defined by the cover plate.

[0047] Other characteristics and advantages of the inven-
tion will emerge more clearly on reading the following
description, which is given as a non-limiting illustrative
example, and the attached drawings, among which:

[0048] FIG. 1 is a perspective view of a thermal exchanger
comprising a connecting device according to the invention,
[0049] FIG. 2a shows in a perspective view a part of the
thermal exchanger which has a female part of the connecting
device realized as a sleeve and brazed with a complementary
male part realized as a pipe for connection to a fluid circuit,
[0050] FIG. 25 is a cross-section view of FIG. 2a,

[0051] FIG. 3 is a second cross-section view through the
sleeve of the thermal exchanger brazed with the pipe, with a
different orientation from FIG. 25,

[0052] FIG. 4 is an exploded cross-section view of the pipe
and the sleeve of the connecting device before brazing,
[0053] FIG. 5 is a cross-section view of the sleeve of the
connecting device intended to be brazed with the complemen-
tary pipe,

[0054] FIG. 6 is an exploded view ofthe pipe with a brazing
ring, and the sleeve of the connecting device before brazing,
and

[0055] FIG. 7 is a perspective view of the pipe with a
brazing ring, and the sleeve of the connecting device
assembled together before brazing.

[0056] In those drawings, identical reference numbers are
used to designate the same elements, without repeating the
explanation.

[0057] The invention relates to a thermal exchanger 1 par-
tially drawn in FIG. 1, more precisely a heat exchanger 1,
between a first fluid and a second fluid.

[0058] The exchanger 1 may comprise a stack 3 of plates or
tubes, defining first channels of circulation for the first fluid
and second channels of circulation for the second fluid. As a
non-limiting example, the first fluid may be a coolant
intended to circulate inside the first channels of the exchanger
1. The second fluid may be an air flow passing through the
exchanger e.g. transversely to the stack 3 of plates or tubes.
[0059] The plates or tubes of the stack 3 are preferably
metallic, for example in aluminium.

[0060] In addition, the exchanger 1 comprises at least one
opening 5 for the flowing of the first fluid. In this example the
exchanger 1 comprises two openings 5: a fluid inlet opening
and a fluid outlet opening, respectively for admitting the first
fluid into the first channels of the exchanger 1 and for passing
the first fluid out of the exchanger 1 after having circulated in
the first channels. The one or more openings 5 are thus
intended to fluidly communicate with a circuit of the first
fluid.

[0061] The one or more openings 5 may be substantially
circular holes.
[0062] The openings 5 are provided on a metal component

of the exchanger 1, such as a cover plate 7. The metal com-
ponent may comprise aluminium.

[0063] The exchanger 1 further comprises a connecting
device 9, 11 having complementary female and male parts,
for connection to a circuit of the first fluid.

[0064] According to the embodiment illustrated in FIGS.
2a and 2b, the female part is realized as a sleeve 9. The
complementary male part 11 is for example realized as a pipe
11.
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[0065] The sleeve 9 is adapted to be brazed with the
complementary pipe 11, detailed later. To this end, the
complementary pipe 11 is intended to be received in the
sleeve 9 with a gap between the internal wall of the sleeve 9
and the external wall of the complementary pipe 11 for receiv-
ing a brazing material 13 as more visible in FIGS. 2a and 3.
[0066] The exchanger 1 comprises for example the female
part of the connecting device, formed as a sleeve 9 and which
surrounds one opening 5, in order to allow the fluidic com-
munication between the exchanger 1 and a circuit of the first
fluid.

[0067] The sleeve 9 may be integrally formed with the
cover plate 7.
[0068] Referring backto FIG. 1, the sleeve 9 extends oppo-

site to the stack 3 of plates or tubes of the exchanger 1, thus
towards the outside of the exchanger 1.

[0069] The sleeve 9 is designed at least partially with a
conical shape. More precisely, the sleeve 9 is designed at least
partially with an internal conical shape.

[0070] According to the illustrated embodiment in FIGS. 3
to 5, the sleeve 9 is also designed with an external conical
shape. Alternatively, the external shape of the sleeve may be
for example substantially cylindrical.

[0071] Moreover, according to the illustrated embodiment,
at least the free end portion of the sleeve 9, which is opposite
to the cover plate 7 when provided on the exchanger 1, is
designed with an internal wall substantially conical, and in
this example with the external wall also substantially conical.
The cone-shaped part ofthe sleeve 9 thus forms a flared sleeve
part which is directed towards the outside of the exchanger 1
in the manner of a flange when the connecting device is
provided on such an exchanger 1.

[0072] Thebase ofthe sleeve 9, which is for example linked
to the cover plate 7 of the exchanger 1, may be substantially
cylindrical.

[0073] Furthermore, the sleeve 9 at least partially cone-
shaped has a maximum opening at the top of the sleeve 9.
Moreover, the inclination of the cone-shaped part of the
sleeve 9 is directed outward.

[0074] Referring to FIG. 4, the sleeve 9 is provided with at
least two conical parts 15, 17 with different angles of incli-
nation.

[0075] Indeed, a first conical part 15 of the sleeve 9 has a
first inclination with a first angle a.;, also named first inclina-
tion angle, and the second conical part 17 has a second incli-
nation with a second angle a.,, also named second inclination
angle.

[0076] The first conical part 15 of the sleeve 9 is closer to
the cover plate 7 than the second conical part 17 when pro-
vided on the exchanger 1.

[0077] The first angle o, is for example approximately 2°
with respect to a longitudinal axis A of the sleeve 9.

[0078] The axis A is in the illustrated embodiment substan-
tially perpendicular to the plane defined by the cover plate 7.
[0079] The value of approximately 2° for the first angle o,
is selected to ensure a brazing stability of the complementary
male part 11 with the sleeve 9. This 2° value for the first angle
o, is optimized for the stability. Indeed, a smaller angle than
2° is quite not suitable due to process production tolerances,
and a higher angle than 2° does not fit for ensuring the
requested stability of the complementary male part 11, such
as a pipe 11 in the sleeve 9.

[0080] The second angle o, is larger than the first angle o, .
The second angle a., is for example approximately 4° with
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respect to the axis A. This value of approximately 4° for the
second angle o, defines a lateral gap between the comple-
mentary pipe 11 and the sleeve 9 that can reach up to 0.2 mm.
A smaller value than 4° may be quite inappropriate due to
process tolerances. A higher value than 4° defines a shorter
lateral gap.

[0081] The first conical part 15 of the sleeve 9 may extend
along a first height h,. The second conical part 17 may extend
along a second height h,. The first height h; may be approxi-
mately 6 mm. The second height h, may be approximately 3
mm.

[0082] Thefirstconical part15 ofthe sleeve 9 is designed so
that a corresponding portion of the complementary pipe 11
bears against the first conical part 15, when the sleeve 9
receives the complementary pipe 11.

[0083] The second height h, thus defines an axial distance,
in the direction of the axis A, for the gap between the sleeve 9
and the complementary pipe 11 for receiving the brazing
material 13. Such axial gap of approximately 3 mm ensures a
minimum distance for the brazing conformity which is 2.1
mm for a motor vehicle thermal exchanger 1, with a certain
margin for the brazing process.

[0084] As more visible in FIG. 5, the top end of the sleeve
9 may further be bent on a third height h;, thus forming a
chamfer R defining a third angle a.; with respect to the axis A.
[0085] The third height h; may be approximately 1 mm.
The third height h; may be chosen substantially equal to the
thickness t of the sleeve 9, which may be for example around
1 mm=0.1 mm.

[0086] The third angle o is chosen so as to improve the
concentration of the brazing material into the gap. The third
angle a.; may be approximately 45°.

[0087] Inthe described embodiment, the total height of the
conical shape of the sleeve 9 may be as an example 10 mm.
Thus, the three heights h, h, and h; are chosen to reach this
total height of 10 mm. The combination of a first heighth, of
6 mm and a first angle o, of 2° for the first conical part 15, a
second height h, of 3 mm and a second angle o, of 4° for the
second conical part 17, and a third height h, for the bent top of
the sleeve 9 allows to obtain the required brazing quality and
stability.

[0088] Furthermore, with the double cone sleeve 9 accord-
ing to the invention, the contact square surface is increased
compared to a cylinder connection, particularly compared to
a cylindrical sleeve with the same 10 mm total length, the
contact square surface with the double cone sleeve of the
invention is nearly seven times higher.

[0089] As said before, the connecting device further com-
prises a male part 11, for example realized as a pipe, con-
nected and brazed with the sleeve 9 for making one associated
opening 5 to fluidly communicate with a (non illustrated)
circuit or line of the first fluid when the connecting device is
provided on the exchanger 1.

[0090] In the illustrated embodiment, the pipe 11 is able to
be at least partially received into the sleeve 9 and to be fixed,
more precisely brazed with the sleeve 9, in order to connect
the exchanger 1 for example with a feed or discharging line,
for the first fluid such as a coolant.

[0091] Thepipe 11 has anend portion forming a connecting
portion intended to be received into the associated sleeve 9
and brazed with this associated sleeve 9.

[0092] The pipe 11 has a complementary shape to the cor-
responding sleeve 9, at least on the end portion of the pipe 11
intended to be inserted into the sleeve 9. More precisely, the
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end portion of the pipe 11 is at least partially cone-shaped, the
conical shape being complementary to the conical shape of
the sleeve 9 along the first height h,, meaning to the first
conical part 15 of the sleeve 9.

[0093] According to the embodiment illustrated in FIGS.
2b and 3, the end portion of the pipe 11 has a conical part 19
designed to fully bear against the internal wall of the first
conical part 15 of the sleeve 9, when the pipe 11 is received in
the sleeve 9.

[0094] For that purpose, as illustrated in FIG. 4, the conical
part 19 of the pipe 11 extends at least on a height h' substan-
tially equal to the first height h; of the first conical part 15 of
the sleeve 9, and the inclination of the conical part 19 of the
pipe 11 defines an angle 13 with respect to the axis A, sub-
stantially equal to the first angle ., of the first conical part 15
of the sleeve 9, here approximately 2°.

[0095] The rest of the pipe 11 may be substantially cylin-
drical.
[0096] The conical part 19 of the pipe 11 and the first

conical part 15 of the sleeve 9 are concentric cones.

[0097] The choice of an angle of approximately 2° and a
heighth, orh' of approximately 6 mm for the first conical part
15 of the sleeve 9 and for the conical part 19 of the pipe 11
secures the concentricity of the sleeve 9 and the pipe 11.
[0098] More precisely, the angle o, f§ for the first conical
part 15 of the sleeve 9 and for the conical part 19 of the pipe
11, is chosen in order to stop the end portion of the pipe 11 in
the sleeve 9 and to ensure the concentricity of the pipe 11 and
the sleeve 9. The selection of approximately 2° for the angles
a,, P ensures the brazing stability of the pipe 11 into the
sleeve 9. Particularly, an angle smaller than 2° is quite not
appropriate due to process production tolerances, and an
angle higher than 2° cannot allow such a stability of the pipe
11 brazed with the sleeve 9.

[0099] In summary, the first inclination of the first conical
part 15 of the sleeve 9 and of the conical part 19 of the pipe 11
affects the gap between the second conical part 17 of the
sleeve 9 and the pipe 11, for improving the distribution of the
melted brazing material 13 for securely fixing together the
pipe 11 and the sleeve 9.

[0100] Further, as schematically shown in FIGS. 3 and 4,
the nominal diameter D of the cylindrical part of the pipe 11,
may be approximately 12.5 mm and higher, for example up to
approximately 15.9 mm. In case of a nominal diameter D of
approximately 12.5 mm, at the smallest end of the 2° conical
part 19 of the pipe 11 of 6 mm high, the diameter D, may be
approximately 12.1 mm.

[0101] Theheighth,, h' of approximately 6 mm for the first
conical part 15 of the sleeve 9 and for the conical part 19 of the
pipe 11 is selected for such nominal diameter D of the pipe 11
from approximately 12.5 mm to 15.9 mm.

[0102] Alternatively, for a pipe 11 having a conical part 19
with a smaller nominal diameter D, such as 9.5 mm, the
height h;, h' is selected to be approximately 4.5 mm.

[0103] Referring now to FIGS. 6 and 7, the brazing material
13, for example in the form of a brazing ring, is mounted
around the pipe 11 (FIG. 6) so as to be disposed in the lateral
gap between the pipe 11 and the second conical part 17 of the
sleeve 9, when the pipe 11 is received within the sleeve 9
(FIG. 7).

[0104] The brazing ring 13 can be mounted beforehand on
the pipe 11 and then in the gap when inserting the pipe 11 into
the sleeve 9. Alternatively, the brazing ring 13 can be inserted
in the gap after joining the pipe 11 and the sleeve 9.
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[0105] The pipe 11 and the sleeve 9 pre-assembled in this
manner may then be securely connected through the brazing
material 13 during the brazing process. Optionally, a support
tool may be used before the brazing process to keep the pipe
11 in the sleeve 9 and secure the correct position of the pipe
11.

[0106] During the brazing process, the brazing material 13
is melted (FIGS. 2a to 3), then flows into and fills the gap
between the second conical part 17 of the sleeve 9 and the pipe
11, along the height h, for example of approximately 3 mm.
This creates a tight mechanical resistance connection
between the pipe 11 and the receiving sleeve 9.

[0107] Of course, the brazing material 13 can may or may
not completely fill the entire gap in the axial direction.
[0108] Thus, the sleeve 9 with two conical parts of different
inclination angles and the corresponding pipe 11 with a coni-
cal part of a complementary shape of the first conical part 15
of'the sleeve 9, lead to obtain optimized dimensions of the gap
for receiving the melted brazing material. Once brazed, the
connection between the sleeve 9 and the pipe 11 is a tight
mechanical resistance connection.

1. A connecting device having a female part and a comple-
mentary male part, wherein the female part is sleeve able to
receive at least partially the male part with a gap defined
between the sleeve and the male part for receiving a brazing
material,

wherein the sleeve is designed at least partially with a

conical shape comprising:

afirst substantially conical part having a complementary
shape to the male part, with a first inclination angle
with respect to a longitudinal axis of the sleeve, and

a second substantially conical part with a second incli-
nation angle with respect to the axis, with the second
inclination angle greater than the first inclination
angle.

2. The connecting device according to claim 1, wherein the
male part comprises a substantially conical part with an incli-
nation angle substantially equal to the first inclination angle
of' the first conical part of the sleeve.

3. The connecting device according to claim 1, wherein the
male part is a pipe.

4. The connecting device according to claim 1, wherein the
first angle is approximately 2°, and the second angle is
approximately 4°.

5. The connecting device according to claim 1, wherein a
lateral dimension of the gap for the brazing material, with
respect to the axis, reaches approximately up to 0.2 mm.

6. The connecting device according to claim 2, wherein the
first conical part of the sleeve extends along a first height and
the corresponding conical part of the male part extends along
a height substantially equal to the first height of the first
conical part.

7. The connecting device according to claim 1, wherein the
first height is approximately 6 mm.

8. The connecting device according to claim 1, wherein the
second conical part of the sleeve extends along a second
height defining an axial distance of the gap in the direction of
the axis, wherein the second height is for example approxi-
mately 3 mm.

9. The connecting device according to claim 1, wherein the
internal wall of the sleeve is designed at least partially with a
conical shape.
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10. The connecting device according to claim 1, wherein
the external wall of the sleeve is designed at least partially
with a cylindrical shape or conical shape.

11. The connecting device according to claim 1, wherein
the top of the sleeve comprises a chamfer, the chamfer angle
being for instance approximately 45° with respect to the axis.

12. The connecting device according to claim 1, wherein
the top of the sleeve has a third height substantially equal to a
thickness of the sleeve, of approximately 1 mm.

13. A thermal exchanger between at least a first fluid and a
second fluid, for a motor vehicle, the thermal exchanger com-
prising at least one metal component with at least one opening
for flowing the first fluid, wherein the exchanger further com-
prises at least one connecting device according to claim 1 for
connecting the opening to a circuit of the first fluid.

14. The exchanger according to claim 13, wherein at least
one of the female part or male part of the connecting device is
integrally formed with the metal component.

15. The exchanger according to claim 14, wherein the
metal component comprises at least one sleeve surrounding
an associated opening and able to receive at least partially an
associated male part configured to be connected to the circuit
of'the first fluid, with a gap defined between the sleeve and the
male part for receiving a brazing material.

16. The exchanger according to claim 13, wherein the
conical shape of the sleeve is directed towards an outside of
the exchanger.

17. The exchanger according to claim 13, wherein the
metal component includes a cover plate of the exchanger, and
wherein the axis is substantially perpendicular to a plane
defined by the cover plate.

#* #* #* #* #*
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