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(57)  The invention relates to a heat exchanger (10)
comprising a first component (20) and a second compo-
nent (60), wherein the first and the second component
(20, 60) are mechanically connected to one another by
means of a clamping connection, and wherein the second
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ponent (20) encompasses with a positioned border area
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are in each case bent in the direction of the flange (64)
with their free end (30), which points away from the border
(24) of the border area (22), and abut the flange (64) with
this free end (30).
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Description

[0001] Theinvention athandrelatestoaheatexchang-
er, comprising a first component and a second compo-
nent, wherein the first and the second component are
mechanically connected to one another by means of a
clamping connection, and wherein the second compo-
nenthas aflange, which the first componentencompass-
es with a positioned border area.

[0002] Heatexchangers are used, for example, in mo-
tor vehicles, and generally comprise, among others, a
heat exchanger block as first component, which is sub-
stantially formed by pipes, ribs or lamella as well as end
plates, and a collector and/or distributor box or a deflector
box as second component. Typically, the heat exchanger
block and the collector and/or distributor box or deflector
box are mechanically connected to one another by
means of a clamping connection or flare connection, and
a rubber seal can be provided for sealing between heat
exchanger block and collector and/or distributor box or
deflector box. Typically, the heat exchanger block con-
sists of a metallic material, such as, for example, an alu-
minum material, and the collector and/or distributor box
or deflector box consists of a plastic.

[0003] A heat exchanger is known from DE 10 2012
202 886 A1, in the case of which a heat exchanger block
is mechanically connected with its end plate as a first
component to a collector box as a second component.
Here, the end plate has a positioned border area, which
encompasses a flange of the collector box. The border
of the border area is bent over the flange of the collector
box, together with partial areas of the border area follow-
ing on the border, so that a clamping or flare connection
is formed.

[0004] A heat exchanger is known from GB 2 138 335
A, in the case of which a heat exchanger block as first
component is mechanically connected to a collector box
as second component. Here, the heat exchanger block
has a positioned border area, which has a plurality of
recesses, evenly arranged and spaced apart from the
border of the border area, and encompasses a flange of
the collector box. The border of the border area is in each
case bent or pushed, respectively, over the flange of the
collector box area by area, together with the partial areas
of the border area following on the border, so that a
clamping or flare connection is formed.

[0005] EP 0 128 806 A1 discloses a heat exchanger,
in the case of which a heat exchanger block as first com-
ponent is mechanically connected to a collector box as
a second component. Here, the heat exchanger block
has a positioned border area, which has a plurality of
protrusions or noses, which are evenly arranged on the
border of the border area and which protrude from the
border, and encompasses a flange of the collector box.
The protrusions or noses protruding from the border of
the border area are bent or pushed, respectively, over
the flange of the collector box, so that a clamping or flare
connection is formed.
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[0006] A heat exchanger is known from US 4 649 628,
in the case of which a heat exchanger block as first com-
ponent is mechanically connected to a collector box as
second component. Here, the heat exchanger block has
a positioned border area, which has a plurality of recess-
es, which are evenly arranged and which are spaced
apart from the border of the border area, and encom-
passes a flange of the collector box. The border of the
border area is bent over the flange of the collector box,
together with the partial areas of the border area following
on the border, so that a clamping or flare connection is
formed.

[0007] In the case of these known heat exchangers,
the border of the border area of the heat exchanger block
is pushed or bent, respectively, completely, or in each
case at least area by area, over the surface of the flange
of the collector and/or distributor box or deflector box,
together with the partial areas of the border area directly
following on the border. This bending process, however,
creates mechanical stresses in the material of the heat
exchanger block and are transferred to the connecting
hose (or hoses) attached to the heat exchanger block,
so that an increased load acting on the connecting hose
is generated here. In general, however, heat exchangers
are subject to a changing load as a result of a changing
internal pressure as well as a changing temperature load,
so that there is a risk that the connecting hose, which
consists of a thinner material, is damaged in the case of
a longer and higher loading.

[0008] Because of this, there is still also the risk that
the mechanical clamping connection between heat ex-
changer block and collector and/or distributor box or de-
flector box becomes leaky. Due to the smaller surface
contact area between the aluminum of the heat exchang-
er block and the plastic of the collector and/or distributor
box or deflection box, a plastic deformation can take
place, which results in a reduced sealing pressure.
[0009] Finally, a bending moment is also introduced
here into the weak area of the aluminum, in which the
load concentrates, so that there is the risk that the alu-
minum breaks and that the clamping connection be-
comes leaky, in the case of a longer and higher load.
[0010] Against this background, it is thus the object of
the invention at hand to provide a heat exchanger block,
which avoids the above-mentioned disadvantages.
[0011] This object is solved according to the invention
by means of the subject matter of the independent claim.
Advantageous embodiments are the subject matter of
the dependent claims.

[0012] The invention at hand is based on the general
idea of avoiding the bending load in the border area of
the first component, which idea is characterized in that
the border area of the first component has a plurality of
partial areas, which are spaced apart from the border of
the border area, which are in each case bent inwards in
the direction of the flange of the second component with
their free end, which points away from the border of the
border area, and abut the flange of the second compo-
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nent with this free end. The positioned border area of the
first component thus remains substantially undeformed,
and the border thereof is in particular not bent over the
flange of the second component with the partial areas of
the border area directly following on the border, so that
bending loads are avoided in the material of the border
area. In the case of longer and higher loading of the heat
exchanger, however, as well as in response to the clamp-
ing operation during the assembly of the heat exchanger,
a loading of connections is avoided on the first compo-
nent, as well as a loading of the clamping connection
between first component and second component, As a
result, the risk of damages to connections on the first
component is significantly reduced, because no bending
loads are present in the border area, which can also be
transferred into other areas of the first component and
connections arranged at that location, so that the relia-
bility and service life of the heat exchanger according to
the invention s significantly increased. As a further result,
the reduced loading of the clamping connection between
first component and second component also significantly
increases the reliability and service life thereof.

[0013] According to a particularly advantageous em-
bodiment, the free ends of the partial areas, which are
spaced apart from the border of the border area pointing
away from the border of the area in each case at least
partially abut on the flange of the second component with
an edge. A sufficient surface contact area between first
component and second component is thus attained, and
a point contact between first component and second
component is avoided, so that plastic deformation in the
material of the first component or second component are
avoided on the one hand and a sufficientand in particular
higher sealing pressure between first component and
second component is attained on the other hand. The
reliability and service life of the clamping connection be-
tween first component and second component is further
improved through this in particular when, according to a
further preferred embodiment, the free ends of the partial
areas, which are spaced apart from the border of the
border area and which point away from the border of the
border area, in each case at least partially abut the flange
of the second component with an outer edge pointing
away from the second component.

[0014] Inparticulara point contact is avoided by means
of the embodiment according to the invention of an in-
creases surface contact between first component and
second component, so that moments of load in the clamp-
ing connection are avoided, which can negatively impact
the reliability and service life of the clamping connection.
The mechanical stress in the material of the first compo-
nent and thus the loading thereof is furthermore signifi-
cantly reduced through this, because the material is not
subjected to a bending load, but to a tensile and com-
pressive load. This is in particular advantageous, when
the first component is a metallic component, in particular
a heat exchanger block made of aluminum, which is pro-
vided according to a further preferred embodiment. Due
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to the embodimentaccording to the invention of a surface
contact between first component and second compo-
nent, the distance between the area of the aluminum, in
which the mechanical stress or load, respectively, con-
centrates, and the contact area between first component
and second component is minimized, so that substan-
tially only a tensile or compressive load appears in this
area, and not a bending load. This is advantageous in
particular in the case of aluminum, because aluminum
can absorb tensile or compressive forces better than a
bending load.

[0015] A further advantageous embodiment provides
for the partial areas, which are spaced apart from the
border of the border area, to be delimited by means of
recesses, which are embodied in the border area. Ac-
cording to a further preferred embodiment, these recess-
es are embodied in a substantially U-shaped manner and
advantageously have the shape of slits, which surround
the partial area on three sides. Due to this embodiment
of the partial areas according to the invention, clamping
noses or guides are provided in the positioned border
area of the first component, which can be pushed or bent
onto the flange of the second component with their free
end with little effort, in order to establish the desired
clamping connection between first component and sec-
ond component.

[0016] To avoid bending stresses inthe positionedbor-
derarea ofthe first component thereby, provision is made
for the free ends of the partial areas to be angled at an
angle of maximally 45 degrees with respect to the border
area, and preferably atan angle of maximally 30 degrees.
According to the invention, it is ensured through this that
the forces appearing in the clamping connection are in-
troduced across the partial areas into the positioned bor-
der area of the first component as a tensile and compres-
sive load, and act there in the plane or longitudinal direc-
tion, respectively, of the material of the positioned border
area. Bending stresses in the positioned border area thus
reliably prevented. This is in particular advantageous
when the first component is a component of aluminum,
because aluminum can withstand a tensile and compres-
sive load better than a bending load.

[0017] Therecessesorslits can be embodiedin a man-
ner, which is known per se to the person of skill in the
art, by cutting, milling or in another way by removing ma-
terial, wherein the person of skill in the art can adapt the
length and the width of the slits as well as the radius in
the slit corners and on the slit edges to the respective
application.

[0018] The partial areas or clamping noses, respec-
tively, or guides can advantageously be adapted to the
respective application and can be embodied such that
they in each case abut the flange with their free end in
the described manner according to the invention. For ex-
ample, the clamping noses or guides can be embodied
so as to be flat, or also concave or convex. Advanta-
geously, the clamping noses or guides can have a convex
curvature or bulge, which protrudes towards the second
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component, for example at least in the area of the re-
spective free end. Advantageously, this curvature or
bulge can furthermore be designed in such a way that,
in a central area located between the corners, the re-
spective outer edge on the respective free end is closer
to the second component than in the corners.

[0019] Different design options for the clamping noses
or guides are possible, as long as it is ensured that, in
the assembled state, they at least partially abut the flange
with its free end and advantageously here with its outer
edge pointing away from the second component. How-
ever, it is also possible that, in an advantageous further
development, the free ends abut the flange with at least
one corner, preferably with an outer corner or also with
both outer corners.

[0020] The remaining parameters for the embodiment
of the clamping noses or guides can also be adapted to
the respective application. Among others, the number of
the partial areas, the distance of the partial areas to the
border of the positioned border area, the width of the
partial areas, the distance of the partial areas relative to
one another, etc., can be mentioned here as relevant
parameters.

[0021] Accordingto afurtherembodiment, the opening
of the "U" of the recesses, which are embodied in a sub-
stantially U-shaped manner, advantageously point to the
border of the positioned border area of the first compo-
nent, and is spaced apart from this border. It Is thus at-
tained according to the invention that the free ends of the
clamping noses or guides, which can be pushed or bent
onto the flange of the second component in order to ob-
tain the clamping connection, have a sufficient distance
to the border of the positioned border area of the first
component. This has the advantage that, as already dis-
cussed above, the positioned border area of the first com-
ponent is not subjected to any bending load, but to an
advantageous tensile and compressive load, which acts
in the longitudinal direction or in the plane, respectively,
of the material of the positioned border area.

[0022] According to a further advantageous embodi-
ment, provision is finally made for the second component
to be a non-metallic component, in particular a collector
and/or distributor box or deflector box of a plastic.
[0023] Further important features and advantages of
the invention follow from the subclaims, from the draw-
ings, and from the corresponding figure description by
means of the drawings.

[0024] It goes without saying that the features men-
tioned above and the features, which will be discussed
below, cannot only be used in the respective specified
combination, but also in other combinations, or alone,
without leaving the scope of the invention at hand.
[0025] Preferred exemplary embodiments oftheinven-
tion are illustrated in the drawings and will be discussed
in more detail in the description below, wherein the same
reference numerals refer to the same or to similar or func-
tionally identical components.

[0026] In each case schematically,
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Fig. 1 shows a partial view of a first embodiment of a
heat exchanger (10) according to the invention,
comprising first component (20) and second

component (60),

shows an isometric sectional view of the em-
bodiment of Fig. 1,

Fig. 2

Fig. 3  shows a partial view of a second embodiment
of a heat exchanger (10) according to the in-
vention, comprising first component (20) and
second component (60),

Fig.4 shows a sectional view of a clamping connec-
tion according to the invention along line S1 -

S1 of the embodiment illustrated in Fig. 3.

[0027] Ina partial view, Fig. 1 shows a section of a first
embodiment of a heat exchanger 10 according to the
invention comprising a first component 20 and a second
component 60. In the case of the embodiment of a heat
exchanger 10 according to the invention illustrated here,
the first component 20 is a heat exchanger block 20,
which is advantageously made of aluminum, and the sec-
ond component 60 is a collector box 60, which is prefer-
ably made of a plastic.

[0028] The heat exchanger block 20 has a positioned
border area 22, which is delimited by an border 24. In
the positioned border area 22, a plurality of partial areas
26, which are evenly spaced apart from one another, are
arranged at a distance to the border 24. The partial areas
26 are surrounded by a U-shaped recess 40, which is
arranged in such a way that the opening of the "U" of the
U-shaped recess 40 points to the border 24 of the posi-
tioned border area 22 and is spaced apart therefrom. The
recesses 40 are advantageously embodied as slits,
which completely penetrate the material of the positioned
border area 22. As can be seen very well here, the slits
40 surround the partial areas 26 on three sides by means
of this embodiment according to the invention, so that a
free end 30, which points away from the border 24 of the
positioned border area 22, is formed, which is delimited
by an outer border 32.

[0029] A transition surface 28, the function of which
will be discussed a little later with reference to Fig. 2, is
arranged in the opening of the "U" of the U-shaped recess
40, in each case in the transition area between the posi-
tioned border area 22 and the partial area 26.

[0030] Due to this embodiment of the partial areas 26
according to the invention, clamping noses 26 or guides
26 are provided in the positioned border area 22 of the
heat exchanger block 20, which can be pushed or bent,
respectively, onto a (non-illustrated) flange of the collec-
tor box 60 with their free end 30 with little effort, in order
to establish the desired clamping connection between
heat exchanger block 20 and collector box 60. This will
be discussed in more detail below with reference to Fig. 2.
[0031] In anisometric sectional view, Fig. 2 shows the
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section of the first embodiment illustrated in Fig. 1 of a
heat exchanger 10 according to the invention comprising
a heat exchanger block 20 and a collector box 60. Heat
exchanger block 20 and collector box 60 are connected
to one another here by means of a clamping connection.
[0032] The same components are provided with the
same reference numerals here, so that a renewed de-
scription of these components can be forgone.

[0033] In this isometric sectional view through the col-
lector box 60 and the heat exchanger block 20, the flange
64, which is arranged on the end of a side 62 of the col-
lector box 60, can be seen clearly. It can furthermore be
seen clearly here, how the positioned border area 22 of
the heat exchanger block 20 encompasses the flange
64, wherein a sealing chamber 70 is formed between the
underside of the flange 64 and the inner side of the po-
sitioned border area 22 of the heat exchanger block 20.
A (non-illustrated) seal can be arranged in this sealing
chamber 70, in order to further improve the sealing effect
of the clamping connection between collector box 60 and
heat exchanger block 20.

[0034] The clamping connection between collector box
60 and heat exchanger block 20 is effected by the guides
26, which, asillustrated, are pushed or bent, respectively,
inwards with their free end 30 in the direction of the col-
lector box 60, and abut the upper side of the flange 64
at that location with their outer border 32.

[0035] The transition surfaces 28 in the transition area
between the positioned border area 22 and the guides
26 is provided to avoid a sharp edge in this area, which
could be created by pushing in or bending in, respective-
ly, the guides 26. A sharp border in this area could trigger
surface tensions, which could have a disadvantageous
effect on the service life of the heat exchanger block 20,
when the guides 26 are loaded.

[0036] By means of this embodiment of a clamping
connection according to the invention between collector
box 60 and heat exchanger block 20, the positioned bor-
der area 22 of the heat exchanger block 20 remains sub-
stantially undeformed, and the border 24 thereof is in
particular notbent over the flange 64 with the partial areas
of the positioned border area 22 following directly on the
border 24, so that bending loads in the material of the
positioned border area 22 are avoided. In the case of
longer and higher loading of the heat exchanger 10, as
well as in the case of the clamping operating during the
assembly of the heat exchanger 10, however, a loading
of connections on the heat exchanger block 20 is avoided
with this, as well as a loading of the clamping connection
between heat exchanger block 20 and collector box 60.
As a result, the risk of damages to connections on the
heat exchanger block 20 is significantly reduced, be-
cause bending stresses are not present in the positioned
border area 22, which can be transferred into other areas
of the heat exchanger block 20 as well as connections
arranged there, so that the reliability and service life of
the heat exchanger 10 according to the invention is sig-
nificantly increased. As afurtherresult, the reduced load-
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ing of the clamping connection between heat exchanger
block 20 and collector box 60 also significantly increases
the reliability and service life thereof.

[0037] In a slightly perspective view, Fig. 3 shows a
partial view of a second embodiment of a heat exchanger
10 according to the invention comprising first component
20 and second component 60. In the case of the second
embodiment of a heat exchanger 10 according to the
inventioniillustrated here, the first component 20 is a heat
exchanger block 20, which is advantageously made of
aluminum, and the second component 60 is a collector
box 60, which is advantageously made of a plastic.
[0038] The same components are provided with the
same reference numerals here, so that a renewed de-
scription of these components can be forgone.

[0039] In the case of this embodiment of a heat ex-
changer 10 according to the invention, the clamping nos-
es 26 are embodied in such away thatthey have a convex
curvature of bulge protruding towards the collector box
60. This curvature or bulge is furthermore embodied in
such a way that the respective outer edge 32 on the re-
spective free end 30 is closer to the collector box 60 than
in the corners. The clamping connection according to the
invention of this second embodiment will be discussed
in more detail below with reference to Fig. 4.

[0040] Fig. 4 shows asectional view of a clamping con-
nection according to the invention along line S1 - S1 of
the second embodiment illustrated in Fig. 3.

[0041] The same components are provided with the
same reference numerals here, so that a renewed de-
scription of these components can be forgone.

[0042] As can be seen well here, the side 62 of the
collector box 60 ends in a flange 64. The heat exchanger
block 20 encompasses this flange 64 with a positioned
border area 22 in such a way that a sealing chamber 70
is formed between the underside of the flange 64 and
the inner side of the positioned border area 22. A seal,
which is notillustrated here, can be arranged in this seal-
ing chamber 70, in order to further improve the sealing
between heat exchanger block 20 and collector box 60.
[0043] The heat exchanger block 20 furthermore has
a shoulder 50, which is directed inwards to the collector
box 60, on which the side 62 of the collector box 60 abuts.
In the assembled state illustrated here, the side 62 of the
collector box 60 is pushed against the shoulder 50 by the
guide 26, so that a seal is formed between heat exchang-
er block 20 and collector box 60. As already mentioned,
this seal can be further improved by means of a seal,
which is arranged in the sealing chamber 70 and which
is notillustrated here.

[0044] It can be seen well here that the free end 30 of
the guide 26 at least partially abuts the flange 64 of the
collector box 60 with the outer edge 32 pointing away
from the border 24 of the positioned border area 22.
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Claims

A heat exchanger comprising a first component (20)
and a second component (60), wherein the first and
the second component (20, 60) are mechanically
connected to one another by means of a clamping
connection, and wherein the second component (60)
has a flange (64), which the first component (20)
encompasses with a positioned border area (22),
characterized in that

the border area (22) of the first component (20) has
a plurality of partial areas (26), which are spaced
apart from the border (24) of the border area (22),
which are in each case bent in the direction of the
flange (64) with their free end (30), which points away
from the border (24) of the border area (22), and abut
the flange (64) with this free end (30).

The heat exchanger according to claim 1, charac-
terized in that the free ends (30) of the partial areas
(26) at least partially abut the flange (64) with an
edge (32).

The heat exchanger according to claim 2, charac-
terized in that the free ends (30) of the partial areas
(26) at least partially abut the flange (64) with an
outer edge (32) pointing away from the second com-
ponent (60).

The heat exchanger according to one of the preced-
ing claims, characterized in that the partial areas
(26) are delimited by recesses (40) embodied in the
edge area (22).

The heat exchanger according to claim 4, charac-
terized in that the recesses (40) are embodied in a
substantially U-shaped manner.

The heat exchanger according to claim 5, charac-
terized in that the opening of the "U" of the recesses
(40), which are embodied in a substantially U-
shaped manner, pointto the border (24) of the border
area (22).

The heat exchanger according to one of the preced-
ing claims, characterized in that the free ends (30)
of the partial areas (26) are angled at an angle of
maximally 45 degrees with respect to the border area
(22), and preferably at an angle of maximally 30 de-
grees.

The heat exchanger according to one of the preced-
ing claims, characterized in that the first component
(20) is a metallic component (20), and in particular
a component (20) of aluminum.

The heat exchanger according to claim 8, charac-
terized in that the first component (20) is a heat
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exchanger block (20).

10. The heat exchanger according to one of the preced-

1.

ing claims, characterized in that the second com-
ponent (60) is a non-metallic component (60), and
in particular a component (60) of plastic.

The heat exchanger according to claim 10, charac-
terized in that the second component (60) is a col-
lector and/or distributor or a deflector box (60).
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