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(57) ABSTRACT

A battery module housing for accommodating at least one
cell stack for use in a motor vehicle. The battery module
housing includes a plurality of housing units for accommo-
dating battery cells, as well as a front and a rear cover
member for closing the housing units. The housing units are
designed as extrusion profiles and include a front and a rear
face-side opening for introducing the battery cells and a
housing wall arranged between the openings. The housing
units are positively connected to one another via their
housing wall and the front and rear cover clements are
designed to cover the front and rear face-side openings of the
housing units.
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BATTERY MODULE HOUSING FOR
ACCOMMODATING AT LEAST ONE CELL
STACK FOR USE IN A MOTOR VEHICLE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to German Patent
Application No. 10 2021 129 316.2, filed Nov. 11, 2021, the
content of such application being incorporated by reference
herein in its entirety.

FIELD OF THE INVENTION

[0002] The present invention relates to a battery module
housing, a battery system comprising a battery module
housing, and a motor vehicle having such a battery module
housing, in particular having such a battery system.

SUMMARY OF THE INVENTION

[0003] In order to accommodate cell stacks for use in at
least partially electrically operated motor vehicles, the use of
battery module housings is known. In the battery module
housings, the battery cells of the cell stacks can be accom-
modated and interconnected. The outer dimensions of the
battery module housings correspond to about the dimensions
of' the cell stacks. For many reasons, in particular in terms of
manufacturing technology and costs, the manufacture of
battery module housings via extrusion processes has now
been established.

[0004] Disadvantageously, the maximum housing sizes
are limited in the manufacture of battery module housings
via extrusion processes due to the lack of availability to
manufacture necessary large presses. Moreover, the wall
thicknesses in larger profiles must be thicker in terms of
manufacturing technology, which in turn leads to a high
weight of the battery module housing and makes the use of
larger battery module housings disadvantageous.

[0005] Described herein is a battery module housing for
accommodating at least one cell stack for use in a motor
vehicle, which, despite simple and inexpensive manufactur-
ing, has a large housing size and a comparatively low weight
while enabling a compact arrangement of at least one cell
stack.

[0006] Technical features that are disclosed regarding the
battery module housing according to aspects of the invention
apply in connection with the battery system according to
aspects of the invention and the motor vehicle according to
aspects of the invention, and vice versa, so that reference is
or can always be mutually made with respect to the disclo-
sure regarding the individual aspects of the invention.
[0007] According to aspects of the invention, a battery
module housing for accommodating at least one cell stack
for use in a motor vehicle is provided. The battery module
housing according to aspects of the invention comprises a
plurality of housing units for accommodating battery cells,
a front and a rear cover element for closing the housing
units, wherein the housing units are designed as extrusion
profiles and comprise a front and a rear face-side opening for
introducing the battery cells and a housing wall arranged
between the openings. According to the present invention, it
is provided that the housing units are positively (e.g.,
fixedly) connected to one another via their housing wall and
the front and rear cover elements are designed to cover the
front and rear face-side openings of the housing units.
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[0008] In contrast to the known battery module housings
manufactured via extrusion methods for use in a motor
vehicle, the battery module housing according to aspects of
the invention can also be manufactured in large dimensions
from a plurality of housing units due to the multi-part
design, so that even large cell stacks or a plurality of
individual cell stacks can be accommodated and a large
number of battery cells can thus be arranged in a compact
manner within the battery module housing and can be
flexibly interconnected. Due to the positive connection
provided according to aspects of the invention between the
individual housing units, a particularly stable design of a
battery module housing can moreover be produced. The
possibility of connecting the individual housing units more-
over allows simple and inexpensive manufacturing as well
as a weight-optimized design of a battery module housing
for use in a motor vehicle.

[0009] The battery module housing according to the pres-
ent invention for use in a motor vehicle may preferably be
used in an at least partially electrically operated car or a
truck. According to the present invention, it is preferably
provided that the battery module housing comprises at least
two housing units which are positively connected to one
another. The positive connection can be formed directly or
indirectly in this case. Accordingly, preferably precisely two
cover elements for closing the housing units may further-
more also be provided, which cover elements cover at least
the front and rear face-side openings of the two housing
units connected to one another. The housing wall of a
housing unit may furthermore preferably comprise bottom
and top surfaces, which are longitudinally arranged along
the extrusion direction and are connected to one another via
the side walls arranged perpendicularly thereto. The housing
units are moreover preferably connected to one another in
such a way that the housing walls of the housing units
respectively adjacent to one another are positively connected
to one another. According to the present invention, a cell
stack can in particular be understood to mean a unit of
interconnected battery cells. According to aspects of the
invention, a housing unit can preferably be understood to
mean a discrete detachable unit for forming a housing or for
forming a battery module housing, wherein the housing unit
can in particular be monolithic. In the context of the inven-
tion, a cover element can in particular be understood to mean
an element designed to cover the openings of the housing
units or to close the housing units. According to aspects of
the invention, an extrusion profile can furthermore be under-
stood to mean a profile produced by an extrusion process.
Finally, a housing wall can in particular be understood to
mean the complete frame comprising side walls, bottom
surfaces and top surfaces of a housing unit.

[0010] In the context of an arrangement of battery cells as
compact as possible while ensuring flexible cell intercon-
nection, it may in particular be advantageous if at least two
housing units are provided for accommodating battery cells,
wherein the housing units are preferably positively con-
nected to one another via side walls of the respective
housing wall arranged along an extrusion direction, wherein
each housing unit comprises in particular a separating wall,
which separates the housing unit into two chambers. Due to
the arrangement of two housing units positively connected
to one another, a battery module housing can in particular be
designed to be larger in size so that larger cell stacks or a



US 2023/0147509 Al

plurality of cell stacks having more battery cells can be
arranged, which can then be flexibly connected to one
another on a larger area.

[0011] Furthermore, in the context of a compact arrange-
ment of battery cells, while taking into account a minimi-
zation of a fire hazard, it may advantageously be provided
that between two positively connected housing units within
a joining region, an intermediate chamber for accommodat-
ing air and/or a fire protection layer is provided, wherein the
adjacent side walls of the two housing units are preferably
directly connected to one another via a weld connection. A
chamber for accommodating air and/or a fire protection
layer can preferably be designed to be correspondingly
narrow, for example in the form of a tolerance-related gap.
[0012] Moreover, it may be advantageous if an interme-
diate chamber for accommodating battery cells is provided
between two positively connected housing units within a
joining region, wherein the adjacent side walls of the two
housing units are preferably indirectly positively connected
to one another by means of additional connecting elements.
Such an arrangement not only ensures a particularly com-
pact arrangement of battery cells but moreover ensures
flexible cell interconnection. A chamber for accommodating
battery cells can preferably be designed to be correspond-
ingly large in order to provide sufficient space for the
accommodation of the cells.

[0013] Moreover, it may in particular be advantageous if
the additional connecting elements are positively connected
to a first and a second housing unit, wherein the additional
connecting elements are preferably positively connected to
a first housing unit via a first side and to a second housing
unit via a second side, wherein the additional connecting
elements are in particular in the form of metal sheets. Such
a design of a battery module housing in particular enables a
constructively simple and fast connection of two housing
units via such additional connecting elements.

[0014] Likewise, it may be advantageous if the positively
connected housing units are connected to one another both
mechanically and in a media-tight manner, wherein the
positive connection points are arranged between two hous-
ing units, preferably on the bottom and top surfaces of the
housing units. A media-tight connection can in particular
prevent air and/or water from entering the battery module
housing, which significantly reduces the risk of a short
circuit or battery fire.

[0015] In the context of a constructively simple and inex-
pensive manner of introducing a positive connection
between two housing units, it can advantageously be pro-
vided according to the present invention that the positive
connection is designed in the form of an adhesive connec-
tion or a weld connection, in particular a friction stir weld
connection or a laser weld connection. With the aid of a
friction stir weld connection or a laser weld connection, it is
in particular possible to connect two housing units to one
another along their side surfaces in a fast and targeted
manner.

[0016] With regard to a simultaneously stable and weight-
optimized design of a battery module housing according to
the present invention, it is advantageously likewise conceiv-
able that the housing units are formed from an aluminum
material and/or a magnesium material and/or a fiber-rein-
forced plastic.

[0017] Furthermore, the subject matter of the invention is
also a battery system for use in a motor vehicle, comprising
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a battery module housing described above and a plurality of
cell stacks arranged within the battery module housing, for
example at least three or four cell stacks for driving the
motor vehicle. The battery system according to aspects of
the invention thus has the same advantages as already
extensively described with respect to the battery module
housing according to aspects of the invention. Moreover, a
unit consisting of a plurality of battery systems, e.g., three or
four battery systems, which are positively connected to one
another may be provided according to the present invention.
[0018] In the context of an arrangement of battery cells as
compact as possible while ensuring flexible cell intercon-
nection, it may furthermore be provided according to aspects
of the invention that at least three cell stacks are provided,
wherein preferably, a first cell stack is arranged within a first
housing unit, a second cell stack is arranged within a second
housing unit positively connected to the first housing unit,
and a third cell stack is arranged between the first and second
housing units in an intermediate chamber. In the arrange-
ment provided according to the present invention of three
cell stacks, two battery module housings can for example be
positively connected to one another via additional connect-
ing elements so that an intermediate chamber for the
arrangement of a further cell stack is arranged between the
first and the second battery module housing.

[0019] Furthermore, the subject matter of the invention is
also a motor vehicle comprising a battery module housing
described above, in particular comprising a battery system
described above. The motor vehicle according to aspects of
the invention thus has the same advantages as already
extensively described with respect to the battery module
housing according to aspects of the invention and the battery
system according to aspects of the invention. The motor
vehicle can preferably be designed in the form of an at least
partially electrically operated motor vehicle, preferably in
the form of a hybrid vehicle or an electric vehicle. Prefer-
ably, a battery module housing according to the present
invention or a battery system according to the present
invention can be arranged in the transverse direction
between two side sills within a motor vehicle. In this case,
the battery module housing can in particular be directly
connected, for example screwed, to the body of the motor
vehicle without additional battery box or the like.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] Further advantages, features, and details of the
invention arise from the following description, in which
exemplary embodiments of the invention are described in
detail with reference to the drawings.

[0021] FIG. 1 schematically shows a battery module hous-
ing according to aspects of the invention for accommodating
at least one cell stack for use in a motor vehicle, according
to a first exemplary embodiment in a plan view,

[0022] FIG. 2 schematically shows a battery module hous-
ing according to aspects of the invention for accommodating
at least one cell stack for use in a motor vehicle, according
to a first exemplary embodiment in a plan view without an
arrangement of a front cover element,

[0023] FIG. 3 schematically shows a battery system
according to aspects of the invention for use in a motor
vehicle, according to a first exemplary embodiment in a
cross-sectional view according to a cross section along the
cross-sectional axis I-I according to FIG. 1,



US 2023/0147509 Al

[0024] FIG. 4 schematically shows a battery system
according to aspects of the invention for use in a motor
vehicle, according to a second exemplary embodiment in a
cross-sectional view according to a cross section along the
cross-sectional axis I-I according to FIG. 1,

[0025] FIG. 5 schematically shows a battery system
according to aspects of the invention for use in a motor
vehicle, according to a third exemplary embodiment in a
cross-sectional view according to a cross section along the
cross-sectional axis I-I according to FIG. 1,

[0026] FIG. 6 schematically shows a motor vehicle com-
prising a battery system according to aspects of the inven-
tion.

DETAILED DESCRIPTION OF THE
INVENTION

[0027] FIG. 1 shows a battery module housing 2 according
to aspects of the invention for accommodating at least one
cell stack 4 for use in an automobile 80, according to a first
exemplary embodiment in a plan view.

[0028] FIG. 2 shows a battery module housing 2 according
to aspects of the invention for accommodating at least one
cell stack 4 for use in a motor vehicle 80, according to a first
exemplary embodiment in a plan view without an arrange-
ment of a front cover element 10q.

[0029] As can be seen according to FIGS. 1 and 2, the
battery module housing 2 according to the aspects of inven-
tion for accommodating at least one cell stack 4 (see FIG. 3)
for use in a motor vehicle 80 (see FIG. 6) comprises a
plurality of housing units 6 for accommodating battery cells
8 (see FIG. 3), a front and a rear cover member 10a, 105 for
closing the housing units 6, wherein the housing units 6 are
designed as extrusion profiles and comprise a front and a
rear face-side opening 124, 126 for introducing the battery
cells 8 and one housing wall 14 arranged between the
openings 12a, 125. As can be seen in particular in FIG. 2, the
housing units 6 are in the present case positively connected
to one another via their housing wall 14 in a joining region
22. The front and rear cover members 10a, 105 are further-
more designed to cover the front and rear face-side openings
12a, 126 of the housing units 6. In the present case, the
positive connection is in the form of a weld connection 30'
arranged at the connection points 30.

[0030] As shown in FIG. 2, in the present case, two
housing units 6 are provided for accommodating battery
cells 8, wherein the housing units 6 are in the present case
positively connected to one another via side walls 16 of the
respective housing wall 14 arranged along an extrusion
direction ER. Each housing unit 6 additionally comprises a
separating wall 18, which separates the housing unit 6 into
two chambers. As can be seen in the present case, the
housing wall 14 of each housing unit 6 comprises bottom
and top surfaces 34, 36 which are arranged longitudinally
along the extrusion direction ER and are connected to one
another via the side walls 16 arranged perpendicularly
thereto.

[0031] FIG. 3 shows a battery system 1 according to
aspects of the invention for use in a motor vehicle 80,
according to a first exemplary embodiment in a cross-
sectional view according to a cross section along the cross-
sectional axis I-I according to FIG. 1.

[0032] As can be seen according to FIG. 3, the battery
system 1 comprises a battery module housing 2 and a
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plurality of cell stacks 4 having battery cells 8 arranged
within the battery module housing 2 for driving the motor
vehicle 80.

[0033] As shown in FIG. 3, an intermediate chamber 24
for accommodating air and/or a fire protection layer is
provided between two positively connected housing units 6
within a joining region 22, wherein the adjacent side walls
16 of the two housing units 6 are in the present case directly
connected to one another via a weld connection 30'.
[0034] FIG. 4 shows a battery system 1 according to
aspects of the invention for use in a motor vehicle 80,
according to a second exemplary embodiment in a cross-
sectional view according to a cross section along the cross-
sectional axis I-I according to FIG. 1.

[0035] As can be seen according to FIG. 4, the battery
system 1 comprises a battery module housing 2 and a
plurality of cell stacks 4 having battery cells 8 arranged
within the battery module housing 2 for driving the motor
vehicle 80.

[0036] As shown in FIG. 4, the battery system 1 according
to FIG. 4 comprises three cell stacks 4, wherein a first cell
stack 4 is arranged within a first housing unit 6, a second cell
stack 4 is arranged within a second housing unit 6 positively
connected to the first housing unit 6, and a third cell stack
4 is arranged between the first and second housing units 2 in
an intermediate chamber 24.

[0037] It can furthermore be seen that the two housing
units 6 are indirectly positively connected to one another via
additional connecting elements 32, wherein the additional
connecting elements 32 are positively connected to a first
and a second housing unit 6 in joining regions 22, wherein
the additional connecting elements 32 are positively con-
nected to a first housing unit 6 via a first side and to a second
housing unit 6 via a second side. In the present case, the
positive connection is in the form of a weld connection 30'
arranged at the connection points 30.

[0038] FIG. 5 shows a battery system 1 according to
aspects of the invention for use in a motor vehicle, according
to a third exemplary embodiment in a cross-sectional view
according to a cross section along the cross-sectional axis I-1
according to FIG. 1.

[0039] As can be seen according to FIG. 5, even in an
embodiment without additional connecting elements 32, an
intermediate chamber 24 can be provided for accommodat-
ing at least one cell stack 4 by means of a corresponding
design of the bottom and top surfaces 34, 36 of the housing
wall 14 of the housing units 6.

[0040] FIG. 6 shows a motor vehicle comprising a battery
system 1 according to aspects of the invention. In the present
case, the motor vehicle is designed in the form of an at least
partially electrically operated motor vehicle. Preferably, the
battery system 1 according to the present invention can be
arranged in the transverse direction between two side sills
within the motor vehicle 80 and can, for example, be
connected, for example screwed, directly to the body of the
motor vehicle 80 without additional battery box or the like.
[0041] The above explanation of the embodiments
describes the present invention solely in the context of
examples.

[0042] Naturally, individual features of the embodiments
may be freely combined with one another, if technically
meaningful, without leaving the scope of the present inven-
tion.
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What is claimed is:

1. A battery module housing for accommodating at least
one cell stack of battery cells for use in a motor vehicle, said
battery module housing comprising:

a plurality of housing units for accommodating the battery

cells,

a front and a rear cover member for closing the housing

units,

wherein the housing units are extrusion profiles and each

comprise (i) a front and a rear face-side opening for
introducing the battery cells and (ii) a housing wall
arranged between the openings,

wherein the housing units are positively connected to one

another via housing walls of the housing units, and
wherein the front and rear cover elements cover the front
and rear face-side openings of the housing units.

2. The battery module housing according to claim 1,
further comprising at least two housing units for accommo-
dating the battery cells, wherein the housing units are
positively connected to one another via side walls of the
respective housing wall arranged along an extrusion direc-
tion, wherein each housing unit further comprises a sepa-
rating wall that separates the housing unit into two cham-
bers.

3. The battery module housing according to claim 1,
further comprising an intermediate chamber for accommo-
dating air and/or a fire protection layer that is disposed
between two positively connected housing units and within
a joining region, wherein adjacent side walls of the two
housing units are directly connected to one another via a
weld connection.

4. The battery module housing according to claim 1,
further comprising an intermediate chamber for accommo-
dating battery cells that is disposed between two positively
connected housing units and within a joining region,
wherein adjacent side walls of the two housing units are
indirectly positively connected to one another by additional
connecting elements.
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5. The battery module housing of claim 4, wherein the
additional connecting elements are positively connected to a
first and a second housing unit of the plurality of housing
units, wherein the additional connecting elements are posi-
tively connected to the first housing unit via a first side and
to the second housing unit via a second side, wherein the
additional connecting elements comprise metal sheets.

6. The battery module housing according to claim 1,
wherein the positively connected housing units are con-
nected to one another both mechanically and in a media-
tight manner, wherein positive connection points are
arranged between two housing units on bottom and top
surfaces of the housing units.

7. The battery module housing according to claim 1,
wherein the positive connection is an adhesive connection,
a weld connection, a friction stir weld connection or a laser
weld connection.

8. The battery module housing according to claim 1,
wherein the housing units are formed from an aluminum
material and/or a magnesium material and/or a fiber-rein-
forced plastic.

9. The battery system for use in a motor vehicle compris-
ing the battery module housing according to claim 1 and a
plurality of cell stacks arranged within the battery module
housing for driving the motor vehicle.

10. The battery system according to claim 9, further
comprising at least three cell stacks, wherein a first cell stack
of the at least three cell stacks is arranged within a first
housing unit of the plurality of housing units, a second cell
stack of the at least three cell stacks is arranged within a
second housing unit that is positively connected to the first
housing unit, and a third cell stack of the at least three cell
stacks is arranged in an intermediate chamber disposed
between the first and second housing units.

11. A motor vehicle comprising the battery system accord-
ing to claim 9.



