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(57)  Method of assembling a tank (14) and a header
plate (16) of a heat exchanger (10) comprising the steps
of providing a tank (14) with an outer peripheral foot por-
tion (32) and a header plate (16) having edges with a
plurality of tabs (50) extending towards the tank (14),
providing each transverse wall (24) of the tank (14) with
at least one positioning extension (60) and providing

each transverse edge (56) of the header plate (16) with
a pair of positioning tabs (64, 66) for complementary en-
gagement them with a corresponding tank’s extension
(60), pressing the header plate (16) onto the tank (14)
such that they are interlocked in a transverse direction
(T) by positioning the extensions (60) in-between said
positioning tabs, and clinching the tabs (50) inwardly over
the foot portion (32) of the tank opening (30).
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Description
TECHNICAL FIELD

[0001] This invention relates to heat exchangers and
more particularly to sealing junctions in a heat exchanger
and a method of assembly thereof.

BACKGROUND OF THE INVENTION

[0002] Heatexchangers equip the vast majority of mo-
tor vehicles powered by an internal combustion engine.
Heat exchangers may be used for engine cooling and for
passenger’s climate control. Most heat exchangers in-
clude a tank and a header plate. It has become common
practice to manufacture the tank from a plastic material
and the header from a heat conductive metal material
such as aluminum. The plastic tank is mechanically
joined to the header plate. It is vital that the junction be-
tween the tank and header plate be leak-free and durable
in spite of the corrosive fluid that flows through the heat
exchanger.

[0003] Generally the tank opening is rectangular and
so is the header plate. The header plate is provided with
a peripheral groove in which is placed a gasket and when
placed in position, the walls of the plastic tank come in
the groove, against the gasket, sealing the tank-header
plate interface. During the process the tank is kept in
position by the corners of the header plate. The walls of
the tank are also provided with a foot portion that is pe-
ripheral to the opening and, to permanently fix the header
plate on the tank, tabs, extending along the outer edge
of the header are bent over the foot portion. Prior to bend-
ing, the tabs extending from the edges of the header plate
are straight and, the bending forces applied on the tabs
enable a right angle bending of the tabs.

[0004] To ensure the leak free requirement, Ahaus et
al, in US 6,082,446. disclose a design of the plastic tank
provided with compression stop devices ensuring that
the gasket will not be over-compressed.

[0005] In the most recent developments, the header
plate is provided with partially pre-bent tabs. When the
plastic tank is positioned over the header plate, the tank
is axially pressed against the header plate, compressing
the gasket for sealing purposes. The partially pre-bent
tabs of the header plate are then further bent over a shoul-
der of the plastic tank thus grabbing said tank and per-
manently fixing together the tank and the header plate.
[0006] An issue with these pre-bent tabs is that the
final bending is done thanks to transverse forces orthog-
onal to the axial compression direction from the tank to
the header plate. Consequently, these transverse forces
applied on the header plate may generate small trans-
verse displacements of the header plate relative to the
tank degrading the quality and the sealing performance
of the assembly.

[0007] Itis anobjectofthe presentinvention to propose
a method of assembly of the tank and the header plate
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that forbids transverse shifting of the parts during assem-
bly.

[0008] Itis a further object of the invention to propose
a heat exchanger that is leak free.

SUMMARY OF THE INVENTION

[0009] In carrying out the above object and other ob-
jects, features, and advantages, the present invention
provides a method for assembling a tank and a header
plate of a heat exchanger. The method comprises the
steps of:

providing a tank having walls defining an axial open-
ing in the bottom with an outer peripheral foot portion
comprising longitudinal and transverse sections,
providing a header plate being designed to cover the
opening and having longitudinal and transverse edg-
es and a plurality of lateral tabs extending axially
from the longitudinal edges towards the tank, the
header plate being provided with holes for receiving
fluid circulation tubes,

the method further comprises the steps of:

providing each transverse wall of the tank with
at least one positioning extension longitudinally
protruding,

providing each transverse edge of the header
plate with at least one pair of positioning tabs
extending axially from said transverse edge to-
wards the tank, each pair defining in-between
its two positioning tabs an intermediate space
having a shape allowing complementary en-
gagement with a corresponding tank’s exten-
sion,

positioning the header plate facing the opening
such that each extension is being aligned with
a corresponding intermediate space,

pressing axially the header plate onto the tank
such that the header plate and the tank are in-
terlocked in atransverse direction by positioning
the extensions into said spaces, each position-
ing tab being in contact with the corresponding
face of the corresponding extension, thus ad-
vantageously prohibiting any further transverse
displacement of the header plate relative to the
tank, and

clinching the lateral tabs inwardly over the foot
portion of the tank opening in order to fix the
header plate onto the tank in the interlocked po-
sition.

[0010] The method further comprises the step of
clinching the transverse tabs inwardly over the foot por-
tion of the tank opening, after the clinching step applied
to the lateral tabs, in order to further secure the fixation
of the header plate to the tank in the interlocked position.
[0011] Additionally, the process further comprise the
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step of pre-bending the lateral tabs prior to the pressing
step such that each tab extends from the longitudinal
edge through an outwardly bent first portion to a second
portion inwardly bent relative to the first portion so that,
when axially pressing the header plate onto the tank, the
foot portion passes between the free extremities of the
lateral tabs. The clinching step applied to the lateral tabs
is done by bending inwardly the first portion.

[0012] Furthermore, the process may comprise the
step of operating transversal notches in positioning tabs
in order to pre-determine the location where the tab will
bend and in order to ease the clinching of said tabs.
[0013] Theinvention is also related to a heat exchang-
er for a vehicle having a fluid tank and a header plate.
The tank has walls defining an axial opening in the bottom
with an outer peripheral foot portion comprising longitu-
dinal and transverse sections. The header plate covers
the opening and puts the tank in fluid communication with
cooling tubes. The header plate has longitudinal and
transverse edges, and a plurality of lateral tabs extending
axially from the longitudinal edges towards the tank, the
lateral tabs being bent over the foot portion thus fixing
the assembly. Each transverse wall of the tank is further
provided with at least one extension longitudinally pro-
truding and each transverse edge of the header plate is
further provided with at least one pair of positioning tabs
extending axially from said transverse edge towards the
tank, each pair defining in-between its two positioning
tabs anintermediate space having a shape allowing com-
plementary engagement with a corresponding tank’s ex-
tension. The header plate is positioned onto the tank such
that the header plate and the tank are interlocked in a
transverse direction by positioning the extensions into
said spaces. Each positioning tab is in contact with the
corresponding face of the corresponding extension, thus
prohibiting any further transverse displacement of the
header plate relative to the tank. The lateral tabs are
clinched inwardly over the foot portion of the tank opening
in order to fix the header plate onto the tank in the inter-
locked position.

[0014] Also, the positioning tabs may be clinched over
the foot portion for further fixing the header plate onto
the tank.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The presentinvention is now described by way
of example with reference to the accompanying drawings
in which:

Figure 1 is an isometric view of a heat exchanger as
per the invention.

Figure 2 is an isometric view of a tank and header
plate assembly as per a first embodiment.

Figure 3 is a side view of a tank and a header facing
each other, prior to be assembled together.

Figure 4 is aside view along the longitudinal direction
of the assembly of Figure 1.
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Figure 5 is an isometric view of a tank and header
plate assembly as per a second embodiment.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0016] In the following description, similar elements
could be designated with the same reference numbers.
[0017] A heat exchanger 10, as shown on Figure 1,
used in a motor vehicle comprises two tank-header plate
assemblies 12, each comprising a tank 14 a header plate
16 and a gasket 20, the assemblies 12 being intercon-
nected by flat tubes 48 where a cooling fluid circulates.
Coolingfins are interposed between the tubes toincrease
the thermal transfer.

[0018] To ease the description that follows a direct or-
thogonal system including longitudinal direction L, trans-
verse direction T and mounting direction M is utilized.
[0019] The initial step of the process of making the
tank-header plate assembly 12, consists in providing the
tank 14, the header plate 16 and the gasket 20.

[0020] Detailed on Figures 2 to 5, the tank 14 compris-
es two longitudinal walls 22, and two transverse walls
24. The walls 22, 24, define an inside volume 28 for re-
ceiving a cooling fluid. The walls 22, 24, also define a
rectangular opening 30 surrounded by a peripheral foot
portion 32 of the walls 22, 24.

[0021] The tank 14 is usually molded from plastic but
other materials can be utilized as well.

[0022] The header plate 16 is designed to be fixed onto
the tank 14, over the opening 30. The header plate 16 is
made of metal and it has the size and shape of the open-
ing 30 surrounded by the peripheral foot portion 32. As
better shown on Figure 2, the header plate 16 comprises
a header face 18 surrounded by a peripheral side wall
34 extending in the mounting direction M from the edges
of the header face 18. The header face 18 is provided
with a plurality of slots 36, which are usually rectangular
or oblong, for connecting the flat tubes 48 within which
the cooling fluid circulates.

[0023] When presented to the tank 14, the slots 36 are
only facing the opening 30 and the sealing surface 38
that surrounds the slots 36 by being adjacent to the side
wall 34 faces the lower face 40 of the foot portion 32. The
side wall 34 is adjusted for complementary engagement
of the foot portion 32.

[0024] The sealing surface 38 aims at receiving the
gasket 20 and, can either be designed and made flat, as
represented on the Figures, thus minimizing the overall
dimensions of the header plate 16, or may be provided
with a continuous channel (not represented) within which
the gasket 20 can be placed.

[0025] Whenever possible a cured-in-place gasket
may advantageously be utilized as an alternative to the
separate gasket 20 represented on Figure 1. In such a
case the gasket would be formed and vulcanized directly
on the lower face 40 of the foot portion 32.

[0026] As shown on Figures 2 and 5, the header plate
16 is further provided with a plurality of lateral tabs 50
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extending from the longitudinal edges 52 of the sidewall
34. The lateral tabs 50 extend in the mounting direction
M and are designed for being bent over the upper face
46 of the foot portion 32.

[0027] For purposes of mutual positioning in the trans-
verse direction T, the tank 14 and the header plate 16
are provided with complementary features. The tank 14
has a longitudinal positioning extension 60, protruding
from each of its transverse walls 24, while the header
plate 16 is provided with pairs of positioning tabs 64, 66,
extending along each of its transverse edges 56. The
intermediate space 72, between the two positioning tabs
64, 66, has the shape allowing a complementary engage-
ment with a corresponding tank’s extension 60.

[0028] More specifically, each positioning extension
60 has two lateral faces 90, the in-between distance in
the transverse direction T being equal to the width of the
intermediate space 72 thus, when engaged, the position-
ing extension 60 is in contact with the two positioning
tabs 64, 66.

[0029] The complementary profiles of the positioning
extensions 60 and of the intermediate spaces 72 may be
further described in alternative options. The lateral faces
90 may be parallel, as presented in the Figures, or may
be slightly biased (not represented) closer by the lower
face 40 of the foot portion 32 than by the upper face 46
so, when presented to the corresponding intermediate
space 72, the engagement is eased and when fully en-
gaged the positioning extension 60 is in contact with the
two positioning tabs 64, 66. Furthermore, one of the po-
sitioning extensions 60 may be larger than the other one
so the largest extension can only fit into the largest inter-
mediate space thus, creating an orientation key for the
header plate 16 relative to the tank 14.

[0030] Also, as represented on Figure 3 for the lateral
side but also possible for the transverse side, the header
plate 16 may be designed without side wall 34, the lateral
tabs 50 extending directly from the edges 52, of the head-
er face 18.

[0031] As per Figures 2 to 5, all tabs may extend
straightly in the mounting direction M, as represented for
the positioning tabs 64, 66, but may preferably be pre-
bent prior to the assembly step of the process, as repre-
sented on Figure 3 for the lateral tabs 50. The pre-bent
lateral tabs 50 extend from the longitudinal edge 52 of
the header plate 16 to an outwardly bent first portion 78
then to a second portion 80 inwardly bent relative to the
first portion 78 until a free extremity 82 inwardly oriented.
[0032] The positioning tabs 64, 66, may also straightly
extend from the header plate 16 or may, similarly to the
lateral tabs 50, be pre-bent.

[0033] Inthe case of pre-bent positioning tabs 64, 66,
it is mandatory that the pre-bending does not alter the
engagement of the positioning extensions 60 in their cor-
responding intermediate spaces 72 during the assem-
bling step of the process.

[0034] Inthe case of pre-bent tabs the space between
the free ends 82 of the tabs must be sufficient to enable
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the tank 14 to pass in-between them for being properly
positioned vis-a-vis the header plate 16.

[0035] Asrepresentedon Figure5,the positioning tabs
64, 66, are preferably provided with notches 84 that de-
termine a weaker section 86 of the tab where the final
bending will naturally occur. The tabs may be provided
with a pair of symmetrical notches 84. To create the
weaker section 86 in the tab multiple other alternatives
are possible such as a single notch or a transverse con-
tinuous groove internally or externally operated.

[0036] The notches 84 are operated on straight posi-
tioning tabs 64, 66, but may as well be operated on pre-
benttabs. Similarly (not represented), lateral tabs 50 may
as well be provided with notches 84.

[0037] The gasket 20 is designed to continuously fol-
low the sealing surface 38 adjacent to the side wall 34,
in order to be just between the header face 18 and the
lower face 40 of the foot portion 32. The gasket 20 is
usually made of a rubber type material not alterable by
the cooling fluid.

[0038] Once the tank 14 the header plate 16 and the
gasket 20 are provided as individual components, the
subsequent step of the process is to position them rela-
tive to each other.

[0039] The gasket 20 is positioned in the header plate
16 on the sealing surface 38 or, as alternatively de-
scribed, in the channel made for the purpose. In place
the gasket 20 surrounds the slots 36.

[0040] Afterward, the tank 14 is presented to the head-
er plate 16 and gasket 20 such that the positioning ex-
tensions 60 are aligned with their corresponding inter-
mediate spaces 72. Subsequently, the tank 14 is pressed
in the mounting direction M on the header plate 16, thus
engaging the positioning extensions 60, into their corre-
sponding intermediate spaces 72. The gasket 20 is com-
pressed between the lower face 40 of the foot portion 32
and the sealing surface 38 of the header plate 16. The
engagement of the positioning extensions 60, into the
intermediate spaces 72, creates a transverse interlock
88 that prevents any further transverse displacement of
the tank 14 relative to the header plate 16 thus advanta-
geously ensuring a perfect positioning during the follow-
ing steps of the process and during the life of the final
product.

[0041] Furthermore and similarly to the transverse in-
terlock 88, the tank 14 and header plate 16 may be pro-
vided with a lateral interlock (not represented) preventing
lateral displacements of the tank 14 relative to the header
plate 16. Lateral interlock could be advantageously im-
plemented in case of pre-bent transverse tabs 64, 66.
Such a lateral interlock would comprise a transverse po-
sitioning extension, protruding from each of its lateral
walls 22, while the header plate 16 would be provided
with pairs of positioning tabs extending along each of its
longitudinal edges 52, the intermediate space between
the two positioning tabs having the shape allowing a com-
plementary engagement with a corresponding tank'’s ex-
tension.
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[0042] The following step of the process consists in
permanently fixing the header plate 16 onto the tank 14
by bending the lateral tabs 50 over the upper face 46 of
the foot portion 32. This operation is done by applying
on the lateral tabs 50 forces F inwardly oriented.

[0043] In the case of straight tabs with notches 84 the
bending naturally occurs in the weak section 86 of the
tabs bringing part of the tabs over the upper face 46 of
the foot portion 32.

[0044] Inthe case of pre-bent tabs the bending occurs
in the first portion 78 of the tabs, as represented for the
lateral tabs 50 on the sequence Figure 2 - Figure 3. Said
first portion 78 being outwardly pre-bent is, under the
inwardly oriented force F, straighten thus moving the sec-
ond portion 80 of the tabs 50 over the upper face 46 of
the foot portion 32.

[0045] In any alternatives, thanks to the interlock 88,
the bent lateral tabs 50 permanently fix the header plate
16 onto the tank 14 in the desired position.

[0046] The assembly may have been designed so the
lateral tabs 50 are sufficient to fix the header plate 16
onto the tank 14. In this case, as represented on Figure
2, the positioning tabs 64, 66, are designed straight with
or without notches 84. Alternatively, should for instance
the transverse dimension be important and further fixa-
tion be required on said transverse direction T, the posi-
tioning tabs 64, 66, are, as represented on Figure 5, bent
over the upper face 46 of the foot portion 32 in a final
step of the process.

[0047] Similarly to the lateral tabs 50, the bending of
the transverse tabs 64, 66, occurs by applying inwardly
oriented forces on said positioning tabs 64, 66. The in-
terlock 88 engaged in the previous step of the process
remains active during and after bending the positioning
tabs 64, 66.

[0048] Alternatively, according to the design of the
tank-header assembly 12, the header plate 16 may, in
addition to the positioning tabs 64, 66, be provided on its
transverse edges 56 with additional fixation tabs similar
in design to the lateral tabs 50.

[0049] To simplify the description, the process has
been described in focusing exclusively on the assembly
ofthe tank 14 and the header plate 16. Itis usual to initially
braze together the metallic flat tubes cooling fins and
header plates, so creating a single metallic part. Once
this is done, the subsequent step is to assemble a gasket
20 and the plastic tank on the header plate.

[0050] The interlock 88 has a further advantage.
Should a diagnosis be required, the correct positioning
of the extensions 60, in their corresponding intermediate
space 72, is an easy visual check during the manufac-
turing process as well as during the life of the product.

Claims

1. A method of assembling a tank (14) and a header
plate (16) of a heat exchanger (10) comprising the

10

20

25

30

35

40

45

50

55

steps of:

providing a tank (14) having walls (22, 24,) de-
fining an axial opening (30) in the bottom with
an outer peripheral foot portion (32) comprising
longitudinal and transverse sections,

providing a header plate (16) being designed to
cover the opening (30) and having longitudinal
and transverse edges (52, 56) and a plurality of
lateral tabs (50) extending axially from the lon-
gitudinal edges (52) towards the tank (14), the
header plate (16) being provided with holes for
receiving fluid circulation tubes,

characterized in that the method further com-
prises the steps of:

providing each transverse wall (24) of the
tank (14) with at least one positioning ex-
tension (60) longitudinally protruding,
providing each transverse edge (56) of the
header plate (16) with at least one pair of
positioning tabs (64, 66) extending axially
from said transverse edge (56) towards the
tank (14), each pair defining in-between its
two positioning tabs an intermediate space
(72) having a shape allowing complemen-
tary engagement with a corresponding
tank’s extension (60),

positioning the header plate (16) facing the
opening (30) such that each extension (60)
is being aligned with a corresponding inter-
mediate space (72),

pressing axially the header plate (16) onto
the tank (14) such that the header plate (16)
and the tank (14) are interlocked in a trans-
verse direction (T) by positioning the exten-
sions (60) into said spaces (72), each posi-
tioning tab (64, 66) being in contact with the
corresponding face of the corresponding
extension (60), thus prohibiting any further
transverse displacement of the header plate
(16) relative to the tank (14), and

clinching the lateral tabs (50) inwardly over
the foot portion (32) of the tank opening (30)
in order to fix the header plate (16) onto the
tank (14) in the interlocked position.

2. Process as setin claim 1 further comprising the step
of:

clinching the transverse tabs (64, 66) inwardly
over the foot portion (32) of the tank opening
(30), after the clinching step applied to the lateral
tabs (50), in order to further secure the fixation
of the header plate (16) to the tank (14) in the
interlocked position.

3. Process as set in any of the preceding claim further



9 EP 2 434 245 A1 10

comprising the step of:

pre-bending the lateral tabs (50) prior to the
pressing step such that each tab (50) extends
from the longitudinal edge (52) through an out-
wardly bent first portion (78) to a second portion
(80) inwardly bent relative to the first portion (78)
so that, when axially pressing the header plate
(16) onto the tank (14), the foot portion (32) pass-
es between the free extremities (82) of the lateral
tabs (50),

and wherein the clinching step applied to the
lateral tabs (50) is done by bending inwardly the
first portion (78).

Process as set in any of the claim 2 or 3 further com-
prising the step of:

operating transversal notches (84) in positioning
tabs (64, 66) in order to pre-determine the loca-
tion where the tab will bend and in order to ease
the clinching of said tabs.

A heat exchanger (10) for a vehicle having a fluid
tank (14) and a header plate (16),

the tank (14) having walls (22, 24) defining an axial
opening (30) in the bottom with an outer peripheral
foot portion (32) comprising longitudinal and trans-
verse sections,

the header plate (16) covering the opening (30) and
putting the tank (14) in fluid communication with cool-
ing tubes, the header plate (16) having longitudinal
and transverse edges (52, 56), and a plurality of lat-
eral tabs (50) extending axially from the longitudinal
edges (52) towards the tank (14), the lateral tabs
(50) being bent over the foot portion (32) thus fixing
the assembly and

characterized in that

each transverse wall of the tank (24) is further pro-
vided with at least one extension (60) longitudinally
protruding,

each transverse edge (56) of the header plate (16)
is further provided with at least one pair of positioning
tabs (64, 66) extending axially from said transverse
edge (56) towards the tank (14), each pair defining
in-between its two positioning tabs an intermediate
space (72) having a shape allowing complementary
engagement with a corresponding tank’s extension,
the header plate (16) is positioned onto the tank (14)
such that the header plate (16) and the tank (14) are
interlocked in a transverse direction (T) by position-
ing the extensions (60) into said spaces (72), each
positioning tab (64, 66) being in contact with the cor-
responding face of the corresponding extension
(60), thus prohibiting any further transverse dis-
placement of the header plate (16) relative to the
tank (14),

the lateral tabs (50) are clinched inwardly over the
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foot portion (32) of the tank opening in order to fix
the header plate (16) onto the tank (14) in the inter-
locked position.

A heat exchanger (10) a set in claim 5 wherein the
positioning tabs (64, 66) are clinched over the foot
portion (32) further fixing the header plate (16) onto
the tank (14).
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