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VEHICLE

(57) Disclosed is a vehicle front floor structure, an
aluminium alloy extrusion moulded member and a vehi-
cle. The vehicle front floor structure comprises a left rock-
er panel (1), a right rocker panel (2) and a plurality of
cross beams (3) arranged between the left rocker panel
(1) and the right rocker panel (2), wherein the cross
beams (3) comprise at least two cross beams of a first
type arranged at intervals, and the at least two cross
beams of the first type are both aluminium alloy extrusion
moulded members and are configured to have different
cross-sectional shapes from each other, such that the
amount of deformation of the left rocker panel (1) and/or
the right rocker panel (2) when a vehicle is subjected to
a side impact meets a set requirement, which includes
maintaining a set distance between the deformed left
rocker panel (1) and/or right rocker panel (2) and a vehicle
component that is mounted on at least some of the cross

beams in a suspended manner.
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Description

Technical Field

[0001] The invention relates to the technical field of
vehicles, in particular to a vehicle front floor structure, an
aluminium alloy extrusion moulded member and a vehi-
cle.

Background Art

[0002] Various types of vehicles are widely used in dai-
ly work and life of people, and the safety and reliability
of the vehicles have increasingly become the focus of
attention. However, existing vehicles still have some
drawbacks and disadvantages in terms of safety design,
which have not yet effectively solved. For example, with
the continuous progress of science and technology, var-
ious types of new energy vehicles such as battery electric
vehicles and hybrid electric vehicles are increasingly
used, but these new vehicles may have problems such
that vehicle bodies having light weight and insufficient
strength, and the relatively large amount of deformation
intrusion of rocker panels when a side impact occurs, so
that it is difficult to provide effective protection for vehicle
components (e.g., battery packs) mounted at lower por-
tions of the vehicle bodies, and to avoid that these com-
ponents are damaged or destroyed and accordingly may
further jeopardize the safety of vehicles and personal.
Accordingly, it is quite necessary for research and im-
provement in light of the existing problems or deficien-
cies, including those set forth above.

Summary of the Invention

[0003] In view of this, the invention provides a vehicle
front floor structure, an aluminium alloy extrusion mould-
ed member and a vehicle, to effectively solve the above
and others problems existing in the prior art.
[0004] First, according to a first aspect of the invention,
there is provided a vehicle front floor structure, compris-
ing a left rocker panel, a right rocker panel, and cross
beams arranged between the left rocker panel and the
right rocker panel, characterized in that the cross beams
comprise at least two cross beams of a first type arranged
at intervals, and the at least two cross beams of the first
type are both aluminium alloy extrusion moulded mem-
bers and are configured to have different cross-sectional
shapes from each other, such that the amount of defor-
mation of the left rocker panel and/or the right rocker
panel when a vehicle is subjected to a side impact meets
a set requirement, which includes maintaining a set dis-
tance between the deformed left and/or right rocker panel
and a vehicle component that is mounted on at least
some of the cross beams in a suspended manner.
[0005] In the vehicle front floor structure according to
the invention, optionally, the cross beams further com-
prise at least one cross beam of a second type, which is

a steel stamped member and is arranged spaced apart
from the at least two cross beams of the first type.
[0006] In the vehicle front floor structure according to
the invention, optionally, the at least one cross beam of
the second type and the at least two cross beams of the
first type are configured to have different cross-sectional
shapes from each other, such that the amount of defor-
mation of the left rocker panel and/or the right rocker
panel when the vehicle is subjected to the side impact
meets the set requirement.
[0007] In the vehicle front floor structure according to
the invention, optionally, the cross beams are all formed
from the cross beams of the first type.
[0008] In the vehicle front floor structure according to
the invention, optionally, the cross beams are arranged
to have a decreasing cross-sectional area in a longitudi-
nal direction from a vehicle head to a vehicle tail.
[0009] In the vehicle front floor structure according to
the invention, optionally, at least two of the cross beams
are configured to have the same cross-sectional shape
as each other.
[0010] In the vehicle front floor structure according to
the invention, optionally, the cross beams are all fixedly
connected to the left rocker panel and the right rocker
panel by means of mechanical connection, and the at
least some of the cross beams are provided with one or
more mounting portions for mounting and connecting the
vehicle component thereto.
[0011] Next, according to a second aspect of the in-
vention, there is also provided an aluminium alloy extru-
sion moulded member, used for the cross beams of the
first type in the vehicle front floor structure as described
in any one of the above.
[0012] Furthermore, according to a third aspect of the
invention, there is also provided a vehicle comprising a
vehicle front floor structure as described in any one of
the above, or comprising at least two aluminium alloy
extrusion moulded members as described above.
[0013] The vehicle according to the invention option-
ally includes a battery electric vehicle and a hybrid electric
vehicle.
[0014] Compared with the prior art, the strength of the
cross beams of the vehicle body can be remarkably in-
creased by adopting the vehicle front floor structure of
the invention, accordingly, the side impact performance
of the vehicle is improved, and the requirements for the
side impact of a new energy vehicle can be particularly
met, such that various vehicle components mounted at
the lower portion of the vehicle body are effectively pro-
tected, and the safety and reliability of the whole vehicle
are improved. In addition, by flexibly designing, selecting
and adjusting various aluminium alloy extrusion moulded
members with suitable structural shapes, sizes, etc. and
by rationally arranging the aluminium alloy extrusion
moulded members in the vehicle front floor structure, the
invention can meet the various requirements for vehicle
models with different performances, vehicle models with
different wheelbases, vehicle models with different track
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widths, etc., and therefore the invention has a quite strong
adaptability and expansibility.

Brief Description of the Drawing

[0015] The technical solution of the invention will be
further described in detail below with reference to accom-
panying drawing and embodiments. However, it should
be understood that the accompanying drawing is de-
signed for the purpose of illustration only and therefore
is not intended to limit the scope of the invention. In ad-
dition, unless otherwise specified, these accompanying
drawing is intended to be merely conceptually illustrative
of the structural configurations described herein, and is
not necessarily drawn to scale.
[0016] Fig. 1 is a schematic structural top view of an
embodiment of a vehicle front floor structure according
to the invention.

Detailed Description of Embodiments

[0017] First, it should be noted that the specific struc-
tures, compositions, characteristics, advantages, etc. of
a vehicle front floor structure, an aluminium alloy extru-
sion moulded member and a vehicle according to the
invention will be specifically described below by way of
example, however, all the descriptions are intended to
be illustrative only and should not be construed as limiting
the invention in any way.
[0018] Furthermore, unless otherwise specified here-
in, the various parts, components, features or devices,
etc. referred to in the technical solutions of the invention
are allowed to be arbitrarily combined to form further em-
bodiments that may not be explicitly described herein.
Additionally, in order to simplify the figures, the same or
similar parts and features may only be marked at one or
several places in one and the same figure.
[0019] The basic structure of an embodiment of a ve-
hicle front floor structure is illustrated in a top view sche-
matically and generally in Fig. 1. In this embodiment, the
vehicle front floor structure comprises a left rocker panel
1, a right rocker panel 2, and three cross beams 3 ar-
ranged therebetween, which will be described in detail
below in connection with this embodiment.
[0020] In the prior art, the cross beam components in
the vehicle front floor structure are formed generally by
using a steel stamped sheet and are arranged on the
vehicle front floor. However, the amount of intrusion of
the rocker panels in a side impact is still large, so that
various vehicle parts mounted at a lower portion of the
vehicle body cannot be effectively protected. However,
unlike the prior art, according to the design idea of the
invention, the cross beams 3 in the vehicle front floor
structure are all in the form of aluminium alloy extrusion
moulded members, or may also formed from two alumin-
ium alloy extrusion moulded members and a steel
stamped member in combination. Particularly, without
departing from the spirit of the invention, the three cross

beams 3 may be configured to have completely different
cross-sectional shapes respectively, and are arranged,
in a vehicle front floor area, to be spaced apart from one
another by selectable distances in various combinations.
In this way, the amount of deformation of the left rocker
panel 1 and/or the right rocker panel 2 when the vehicle
is subjected to a side impact can meet a set requirement,
that is, it is ensured that the vehicle body is provided with
the cross beams with sufficient strength, thereby improv-
ing the side impact performance of the vehicle. For ex-
ample, the set requirement may include: maintaining a
set distance between the deformed left and/or right rock-
er panel and vehicle components mounted on the cross
beams 3 in a suspended manner, that is, the vehicle com-
ponents (not shown), such as a battery pack, that are
mounted at the lower portion of the vehicle body need to
be protected by means of a small amount of intrusive
deformation of the rocker panel. These vehicle compo-
nents may be mounted onto the vehicle body via, for ex-
ample, mounting portions 4 (e.g., mounting holes, etc.)
arranged on the cross beams 3. Due to the space existing
between the cross beam 3 and the vehicle front floor
itself, at least a part of the vehicle component, such as
the battery pack, is placed inside the space and suspend-
ed from the cross beam 3, the amount of deformation of
the left and/or right rocker panel when the vehicle is sub-
jected to a side impact needs to ensure that a set distance
is maintained between the left and/or right rocker panel
and the vehicle component such as the battery pack, and
the amount of deformation of the left and/or right rocker
panel then cannot be greater than the set distance, the
purpose of which is that the deformation of the left and/or
right rocker panel does not affect the vehicle component
such as the battery pack, and thus does not cause the
safety problems (e.g., leakage) of the battery pack, for
example, due to the deformation of the left and/or right
rocker panel.
[0021] By way of example, as in the situation shown in
Fig. 1, the cross beams 3 in the vehicle front floor struc-
ture may optionally be arranged in such a manner as to
have a decreasing cross-sectional area in a longitudinal
direction A from a vehicle head to a vehicle tail, so that
the occupied space is reduced as much as possible in
the case of satisfying the safety performances of dura-
bility, impact, etc. Of course, it should be noted that the
specific set number, arrangement positions, structural
shapes, sizes, etc. of the aluminium alloy extrusion
moulded members or the steel stamped members used
as the cross beams 3 in the invention may be specifically
designed and selected according to the practical appli-
cation without departing from the spirit of this application
so as to better meet the requirements for the structural
strength of the vehicle body and the safety of the vehicle
in a side impact, the reliability of the whole vehicle, etc.
[0022] In the vehicle front floor structure according to
the invention, the cross beams 3 may be fixedly connect-
ed to the left rocker panel 1 and the right rocker panel 2
by means of any suitable mechanical connection. Such
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a mechanical connection includes, but is not limited to,
riveting, welding, fastener-based connection, etc, and
two or more of these mechanical connections are also
allowed to be used in combination in practical applica-
tions.
[0023] It should also be noted that although it has been
discussed above in the invention that the cross beams
(in the form of aluminium alloy extrusion moulded mem-
bers, or of aluminium alloy extrusion moulded members
and a steel stamped member) having different cross-sec-
tional shapes are rationally arranged in the vehicle front
floor area to achieve the objectives of the invention, in
fact, the invention absolutely allows two or more of the
cross beams to have the same cross-sectional shape in
certain applications, in order to better meet these specific
application requirements.
[0024] In addition, according to another technical so-
lution of the invention, there is also provided an alumin-
ium alloy extrusion moulded member used for the cross
beams in the vehicle front floor structure. Such an alu-
minium alloy extrusion moulded member has good bend-
ing resistance and torsion resistance, so that the cross-
sectional shape thereof can be adjusted according to ac-
tual demands to meet the requirements for vehicle mod-
els with different performances. The actual arrangement
positions of the aluminium alloy extrusion moulded mem-
bers can be adjusted according to demands to meet the
requirements for vehicle models with different wheelbas-
es without departing from the spirit of the invention. More-
over, the length of the aluminium alloy extrusion moulded
member can also be adjusted according to demands so
as to meet the requirements for vehicle models with dif-
ferent track widths. Since the foregoing has been de-
scribed in detail with respect to the aluminium alloy ex-
trusion moulded member, reference can be made to the
foregoing, and the description will not be repeated herein.
[0025] Furthermore, according to still another technical
solution of the invention, there is also provided a vehicle
including, but not limited to, a battery electric vehicle, a
hybrid electric vehicle, etc. The vehicle front floor struc-
ture designed according to the invention is arranged on
the vehicle, for example, the vehicle front floor structure
may be fixed between a front compartment and a back
panel of the vehicle. Alternatively, the vehicle comprises
at least two aluminium alloy extrusion moulded members
designed according to the invention, for example, the
cross beams 3 illustrated schematically in Fig. 1 are such
aluminium alloy extrusion moulded members, and the
cross beams 3 are then mounted on the vehicle front
floor. The vehicle comprises this front floor. By adopting
the technical solutions, the technical advantages of the
invention, which are remarkably superior to the prior art,
can be fully utilized, so that the strength of the cross
beams of the vehicle body is effectively increased, the
side impact performance of the vehicle is improved, var-
ious vehicle components mounted at the lower portion
of the vehicle body are protected especially from being
damaged, and the safety performance of the vehicle is

improved.
[0026] The vehicle front floor structure, the aluminium
alloy extrusion moulded member and the vehicle accord-
ing to the invention are merely illustrated in detail as
above by way of example. These examples are only for
the purpose of illustrating the principle of the invention
and the implementations thereof, rather than limiting the
invention. Those skilled in the art can make various var-
iations and improvements without departing from the
spirit and scope of the invention. Therefore, all equivalent
technical solutions should fall within the scope of the in-
vention and be defined by the claims of the invention.

Claims

1. A vehicle front floor structure, comprising a left rocker
panel, a right rocker panel, and a plurality of cross
beams arranged between the left rocker panel and
the right rocker panel, characterized in that the
cross beams comprise at least two cross beams of
a first type arranged at intervals, and the at least two
cross beams of the first type are both aluminium alloy
extrusion moulded members and are configured to
have different cross-sectional shapes from each oth-
er, such that the amount of deformation of the left
rocker panel and/or the right rocker panel when a
vehicle is subjected to a side impact meets a set
requirement, which includes maintaining a set dis-
tance between the deformed left and/or right rocker
panel and a vehicle component that is mounted on
at least some of the cross beams in a suspended
manner.

2. The vehicle front floor structure according to claim
1, characterized in that the cross beams further
comprise at least one cross beam of a second type,
which is a steel stamped member and is arranged
spaced apart from the at least two cross beams of
the first type.

3. The vehicle front floor structure according to claim
2, characterized in that the at least one cross beam
of the second type and the at least two cross beams
of the first type are configured to have different cross-
sectional shapes from each other, such that the
amount of deformation of the left rocker panel and/or
the right rocker panel when the vehicle is subjected
to the side impact meets the set requirement.

4. The vehicle front floor structure according to claim
1, characterized in that the cross beams are all
formed from the cross beams of the first type.

5. The vehicle front floor structure according to any one
of claims 1 to 4, characterized in that the cross
beams are arranged to have a decreasing cross-sec-
tional area in a longitudinal direction from a vehicle

5 6 



EP 3 722 187 A1

5

5

10

15

20

25

30

35

40

45

50

55

head to a vehicle tail.

6. The vehicle front floor structure according to any one
of claims 1 to 4, characterized in that at least two
of the cross beams are configured to have the same
cross-sectional shape as each other.

7. The vehicle front floor structure according to any one
of claims 1 to 4, characterized in that the cross
beams are all fixedly connected to the left rocker
panel and the right rocker panel by means of me-
chanical connection, and the at least some of the
cross beams are provided with one or more mounting
portions for mounting and connecting the vehicle
component thereto.

8. An aluminium alloy extrusion moulded member,
used for the cross beams of the first type in the ve-
hicle front floor structure according to any one of
claims 1 to 7.

9. A vehicle, characterized by comprising a vehicle
front floor structure according to any one of claims
1 to 7, or at least two aluminium alloy extrusion
moulded members according to claim 8.

10. The vehicle according to claim 9, characterized in
that it includes a battery electric vehicle and a hybrid
electric vehicle.
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