I *I Innovation, Sciences et Innovation, Science and CA 3006444 C 2023/10/24
Développement économique Canada Economic Development Canada
Office de la Propriété Intellectuelle du Canada Canadian Intellectual Property Office (1 1)(21) 3 006 444
(12 BREVET CANADIEN
CANADIAN PATENT
13 C
(86) Date de dépot PCT/PCT Filing Date: 2016/12/09 (51) ClLInt./Int.Cl. B62D 21/15 (2006.01),
(87) Date publication PCT/PCT Publication Date: 2017/06/15 B62D 25/20 (2006.01)
" . (72) Inventeur/Inventor:
(45) Date de délivrance/lssue Date: 2023/10/24 VIAUX, IVAN. FR
(85) Entrée phase nationale/National Entry: 2018/05/25 .
(73) Propriétaire/Owner:
(86) N° demande PCT/PCT Application No.: EP 2016/002079 ARCELORMITTAL, LU
(87) N° publication PCT/PCT Publication No.: 2017/097427 (74) Agent: SMART & BIGGAR LP

(30) Priorité/Priority: 2015/12/09 (IB PCT/IB2015/059485)

(54) Titre : STRUCTURE DE SOUBASSEMENT DE CARROSSERIE DE VEHICULE COMPRENANT UNE POUTRE TRANSVERSALE
DE RESISTANCE VARIABLE A LA DEFORMATION PLASTIQUE

(54) Title: VEHICLE UNDERBODY STRUCTURE COMPRISING A TRANSVERSAL BEAM OF VARYING RESISTANCE TO PLASTIC
DEFORMATION

(57) Abrégé/Abstract:

The vehicle underbody structure has a floor panel, a longitudinal beam extending in a longitudinal direction under the floor panel
and a transversal beam extending in a transversal direction, above the floor panel, the floor panel extending transversally between
two sides, the transversal beam having a transversal central end extending under a central area and a transversal side end
extending at one of the sides. The transversal beam has a central portion, extending between the central end and an intermediate
part of the transversal beam, and an end portion, extending between the intermediate part and the side end, the resistance to
plastic deformation of the central portion being greater than the resistance to plastic deformation of the end portion. The
intermediate part extends upright of the longitudinal beam such that the end portion extends transversally between the longitudinal
beam and one of the sides of the floor panel.

C an a dg http:vopic.ge.ca » Ottawa-Hull K1A 0C9 - aup.:/eipo.ge.ca OPIC

OPIC - CIPO 191



ABSTRACT

The vehicle underbody structure has a floor panel, a longitudinal beam extending in a
longitudinal direction under the floor panel and a transversal beam extending in a
transversal direction, above the floor panel, the floor panel extending transversally
between two sides, the transversal beam having a transversal central end extending
under a central area and a transversal side end extending at one of the sides. The
transversal beam has a central portion, extending between the central end and an
intermediate part of the transversal beam, and an end portion, extending between the
intermediate part and the side end, the resistance to plastic deformation of the central
portion being greater than the resistance to plastic deformation of the end portion. The
intermediate part extends upright of the longitudinal beam such that the end portion
extends transversally between the longitudinal beam and one of the sides of the floor
panel.
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Vehicle underbody structure comprising a transversal beam of varying resistance
to plastic deformation

The present invention relates to a vehicle underbody structure, comprising a floor
panel, at least one longitudinal beam extending in a longitudinal direction of the vehicle
under said floor panel and at least one transversal beam extending in a transversal
direction, substantially perpendicular to the longitudinal direction, above the floor panel,
the floor panel extending transversally between two sides, the transversal beam
comprising a transversal central end extending under a central area of said floor panel
and a transversal side end extending at one of the sides of said floor panel.

Conventionally, the underbody structure of a vehicle forming the floor the vehicle is
arranged to protect the vehicle occupants in case of an impact, in particular a side impact
or a front impact by limiting intrusions of any kind in the vehicle passenger compartment.

To this end, the underbody structure comprises reinforcement elements arranged
transversally between structural longitudinal elements, such as underfloor longitudinal
beams. This assembly is arranged to prevent the deformation of the vehicle compartment
to maintain the integrity of the floor panel in case of an impact, thereby protecting the
occupants of the vehicle. "

While this arrangement can be efficient to preserve the integrity of the passenger
compartment during an impact, such an underbody structure is not efficient to absorb the
energy due to the impact, which is then integrally transmitted to the passenger
compartment. Such a transmission can be dangerous for the passengers of the vehicle.

One of the aims of the invention is to improve the behavior of the vehicle underbody
structure in case of an impact

To this end, the invention relates to a vehicle underbody structure of the afore-
mentioned type wherein the transversal beam comprising a central portion, extending
between the central end and an intermediate part of the transversal beam, and an end
portion, extending between the intermediate part and the side end, the resistance to
plastic deformation of the central portion being greater than the resistance to piastic
deformation of the end portion, and the intermediate part of the transversal beam extends
upright of the longitudinal beam such that the end portion of the transversal beam extends
transversally between the longitudinal beam and one of the sides of the floor panel.

By providing a side end of the transverse beam having a lower resistance to plastic
deformation, the transversal beam is able to absorb energy in case of an impact against
the side of the floor panel. By having a greater resistance to plastic deformation at the
central end of the transversal beam, the deformation of the passenger compartment can
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be prevented in case of an impact. Consequently, the transversal beam according to the

invention is both adapted to absorb energy where the impact occurs and to preserve the
passenger compartment from any intrusion due to the impact.

According to other advantageous aspects of the invention, the vehicle underbody
structure comprises one or more of the following features, considered alone or according
to any technically possible combination:

- the tensile strength of the material of the central portion is greater than the tensile
strength of the material of the end portion;

- the tensile strength of the material of the central portion is greater than 1300 MPa
and the tensile strength of the end portion is greater than or equal to 450 MPa and inferior
to 1300 MPa;

- the composition of the material of the central portion comprises in % weight:

-0.15% < C < 0.5%, 0.5% < Mn £ 3%, 0.1% =< Si < 1%, 0.005% < Cr £ 1%, Ti
0.2%, Al £ 0.1%, S < 0.05%, P < 0.1%, B £ 0.010%, the remainder being iron and
unavoidable impurities resulting from the elaboration, or

- 0.20% < C = 0.25%, 1.1% < Mn < 1.4%, 0.15% < Si < 0.35%, Cr < 0.30%,
0.020% < Ti < 0.060%, 0.020% < Al £ 0.060%, S < 0.005%, P =< 0.025%, 0.002% <
B £ 0.004%, the remainder being iron and unavoidable impurities resulting from
the elaboration; or

- 0.24% < C = 0.38%, 0.40% < Mn < 3%, 0.10% < Si = 0.70%, 0.015% < Al <
0.070%, Cr £ 2%, 0.25% < Ni < 2%, 0.015% =< Ti s 0.10%, Nb < 0.060%,
0.0005% < B < 0.0040%, 0.003% =< N = 0.010%, S < 0,005%, P < 0,025%, the
remainder being iron and unavoidable impurities resulting from the elaboration;
and wherein the composition of the material of the end portion (40) comprises, in
% weight: 0.04% < C < 0.1%, 0.3% < Mn < 2%, Si <0.3%, Ti < 0.08%, 0,015%
<Nb <0,1%, Al £ 0.1%, S < 0.05%, P < 0.1%, Cu, Ni, Cr, Mo, less than 0,1%, the
remainder being iron and unavoidable impurities resulting from the elaboration;

- the length of the central portion in the transversal direction is greater than the
length of the end portion in the transversal direction;

- the vehicle underbody structure comprises a left transversal beam extending
transversally between the central area and a left side of the floor panel and a right
transversal beam extending transversally between the central area and a right side of the
floor panel, the left transversal beam and the right transversal beam extending along the
same transversal axis;

- the central end of the left transversal beam and the central end of the right
transversal beam are attached on either side of a tunnel beam:;
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- the vehicle underbody structure comprises a left longitudinal beam and a right

longitudinal beam extending longitudinally under the floor panel, the left transversal beam
passing above the left longitudinal beam and the right transversal beam passing above
the right longitudinal beam;

- the vehicle underbody structure further comprises a left lowerside sill and a right
lowerside sill, extending on either side of the floor panel, the left transversal beam
extending between the central area of the floor panel and the left lowerside sill and the
right transversal beam extending between the central area of the floor panel and the right
lowerside sill;

- the vehicle underbody structure comprises a front left transversal beam, a front
right transversal beam, a rear left transversal beam and rear right transversal beam, the
front left and front right transversal beams extending along the same front transversal axis
and the rear left and rear right transversal beams extending along the same rear
transversal axis, said front transversal axis and said rear transversal axis being spaced
from each other according the longitudinal direction. The invention also relates to a
vehicle body comprising a vehicle underbody structure as described above.

In accordance with another aspect of the invention, a vehicle underbody structure is
provided, comprising a floor panel, at least one longitudinal beam extending in a
longitudinal direction of the vehicle under said floor panel and at least one transversal
beam extending in a transversal direction, substantially perpendicular to the longitudinal
direction, above the floor panel, the floor panel extending transversally between two
sides, the transversal beam comprising a transversal central end extending under a
central area of said floor panel and a transversal side end extending at one of the sides of
said floor panel, wherein the transversal beam comprises a central portion, extending
between the central end and an intermediate part of the transversal beam, and an end
portion, extending between the intermediate part and the side end, the resistance to
plastic deformation of the central portion being greater than the resistance to plastic
deformation of the end portion, and wherein the intermediate part of the transversal beam
extends upright of the longitudinal beam such that the end portion of the transversal beam
extends transversally between the longitudinal beam and one of the sides of the floor
panel.

Other aspects and advantages of the invention will appear upon reading the
following description, given by way of example and made in reference to the appended
drawings, wherein:

- Fig. 1 is a perspective view of the vehicle underbody structure of the invention, and
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- Fig. 2 is a perspective view of one of the transversal beams of the vehicle
underbody structure of Fig. 1.

In the following description, the term “longitudinal” refers to the rear-front direction
and the term “transversal’ refers to the left-right direction of an automotive vehicle in
regular use condition. The terms “rear” and “front” are defined relative to the longitudinal
direction and the terms “upper” an “lower” are defined relative to the elevation direction of
an automotive vehicle in regular use condition.

In reference to Fig. 1, there is described a vehicle underbody structure comprising a
floor panel 1 (shown in dashed lines), at least one longitudinal beam 2 and at least one
transversal beam 4.

The floor panel 1 extends generally along a horizontal plane in regular use condition
of the vehicle and extends longitudinally between a front side 6 and a rear side and
transversally between a left side 8 and a right side 10 (also called rockers or side
members). A central area 12 of the floor panel 1 is defined as being the area extending
around the center of the floor panel 1 at equal distance from the left side 6 and the right
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side 8. More particularly, the central area 12 is defined by the passage of the floor tunnel

14 which extends longitudinally at the center of the floor panel 1.

The underbody structure is substantially symmetrical relative to a plane comprising
the longitudinal and elevation direction and passing by the center of the floor panel
between the left side 6 and the right side 8. Consequently, the following description will be
made in detail for the left side only, the same teachings applying for the right side.

The floor panel 1 is intended to form the floor of the automotive vehicle and to serve
as a base structure for the seats and the other elements of the passenger compartments.

The longitudinal beam 2 extends below the floor panel 1. According to the
embodiment shown in Fig. 1, the underbody structure comprises a left longitudinal beam
2 extending in the vicinity of and parallel to the left side 6 of the floor panel 1 and a right
longitudinal beam 16 extending in the vicinity of and parallel to the right side 8 of the floor
panel.

Each longitudinal beam 2, 16 (also called underbody rails) extends in the
longitudinal direction substantially under the whole length of the floor panel 1, i.e. from the
rear side to the front side, and comprises a longitudinal front end 18 extending past the
front side of the floor panel, as shown in Fig. 1. As known, the longitudinal beams 2, 16
are part of the structure for protecting the passengers of the vehicle in case of a frontal
impact by being attached, at its front end 16 to the transversal bumper beam via impact
absorbing elements, such as crash boxes and front rails. As shown in Fig. 1, each
longitudinal beam has for example a U-shaped cross section in a transversal plane, the U
opening towards the floor panel 1 of the vehicle and closed by the floor panel.

The function of such longitudinal beams is known per se and will not be described in
detail here. The longitudinal beam 2 is or example made of a press hardened steel part
having a tensile strength greater than 1200 MPa.

The composition of such steel may comprise for example, in % weight: 0.15% <C=<
0.5%, 0.5% < Mn 5 3%, 0.1% < Si £ 1%, 0.005% < Cr £ 1%, Ti £ 0.2%, Al £ 0.1%, S <
0.05%, P = 0.1%, B = 0.010%, the remainder being iron and unavoidable impurities
resuiting from the elaboration.

According another preferred embodiment, the steel composition comprises for
example, in % weight. 0.20% < C £0.25%, 1.1% <Mn < 1.4%, 0.15% < Si < 0.35%, Cr <
0.30%, 0.020% < Ti < 0.060%, 0.020% < Al < 0.060%, S < 0.005%, P < 0.025%, 0.002%
< B =5 0.004%, the remainder being iron and unavoidable impurities resulting from the
elaboration. With this composition range, the tensile strength of the press hardened part is
comprised between 1300 and 1650 MPa.
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According another preferred embodiment, the steel composition comprises for
example, in % weight: 0.24% = C = 0.38%, 0.40% < Mn £ 3%, 0.10% < Si £ 0.70%,
0.015% = Al £ 0.070%, Cr = 2%, 0.25% < Ni < 2%, 0.015% = Ti =< 0.10%, Nb < 0.060%,
0.0005% =< B = 0.0040%, 0.003% s N = 0.010%, S < 0,005%, P s 0,025%, %, the
remainder being iron and unavoidable impurities resulting from the elaboration. With this
composition range, the tensile strength of the press hardened part is higher than 1800
MPa.

Such a steel has very high mechanical characteristics, which makes it suitable for
forming the longitudinal beams since said beams extends under the passenger
compartment and participate to the underformability of the passenger compartment.

The transversal beam 4 extends above the floor panel 1 in the transversal direction
between the central area 12 and one of the sides of the floor panel 1.

According to the embodiment shown in Fig. 1, the underbody structure comprises a
front left transversal beam 4 extending between the central area 12 and the left side 6 of
the fioor panel, a front right transversal beam 20 extending between the central area 12
and the right side 8 of the floor panel, a rear left transversal beam 22 extending between
the central area 12 and the left side 6 of the floor panel and a rear right transversal beam
24 extending between the central area 12 and the right side 8 of the floor panel. The front
left and right transversal beams 4, 20 extend along a same front transversal axis A on
either side of the floor tunnel 14 and the rear left and right transversal beams 22, 24
extend along a same rear transversal axis B on either side of the floor tunnel 14, the front
transversal axis A and the rear transversal axis B being spaced along the longitudinal
direction. Such transversal beams 4, 20, 22, 24 are the beams extending below the front
seats of the vehicle.

Each transversal beam 4, 20, 22, 24 extends between a transversal central end 26,
extending toward the central area 12 of the floor panel, and a transversal side end 28,
extending toward one of the side of the floor panel. More particularly, the central end 26 is
attached to a tunnel beam 30 passing over the floor tunnel 14 and the side end 28 is
attached to a lowerside rail 32, 34 extending in the longitudinal direction outboard of a
side of the floor panel, i.e, along one side of the floor panel but outside of said floor panel
1. The side ends 28 of the front and rear left transversal beams 4, 22 are attached to a left
lowerside sill 32 adjacent to the left side 6 of the floor panel and the side ends 28 of the
front and rear right transversal beams 20, 2 are attached to a right lowerside sill 34
adjacent to the right side 8 of the floor panel.

According to the invention, the resistance to plastic deformation of each transversal
beam 4, 20, 22, 24 at the central end 26 is greater than the resistance to plastic
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deformation of each transversal beam 4, 20, 22, 24 at the side end 28, as will be

described subsequently.

Each transversal beam 4, 20, 22, 24 comprises a central portion 36 extending
between the central end 26 and an intermediate part 38 of the transversal beam and an
end portion 40 extending between the intermediate part 38 and the side end 28. The
intermediate part of the transversal beam is defined as the part extending upright of the
longitudinal beam 2, 16 over which the transversal beam extends. For example, the
intermediate part of the front left transversal beam extends upright of the left longitudinal
beam 2. Consequently, the end portion 40 of each transversal beam extends transversally
between one of the longitudinal beam and the side of floor panel adjacent to said
longitudinal beam.

The central portion 36 has a resistance to plastic deformation which is greater than
the resistance to plastic deformation of the end portion 40, meaning that the part of the
transversal beam extending between the central area and a longitudinal beam has a
greater resistance to plastic deformation than the part of the transversal beam extending
between the longitudinal beam and the adjacent lowerside sill. This can be achieved by
providing a central portion 36 having a greater tensile strength than the tensile strength of
the end portion 40. For example, the tensile strength of the central portion 36 is greater
than 1300 MPa and the tensile strength of the end portion is greater than or equal to 450
MPa and inferior to 1300 Mpa. To this end, the central portion 36 is for example made of
a press hardened steel having a tensile strength greater than 1300 MPa while the end
portion 40 is for example made of a press hardened steel having a tensile strength
greater than 450 MPa and inferior to 800 MPa.

According to an embodiment, the central portion is made of a press hardened steel
part having a composition comprising for example, in % weight. 0.15% < C £ 0.5%, 0.5%
<Mn < 3%, 0.1% < Si £ 1%, 0.005% < Cr £ 1%, Ti < 0.2%, Al £ 0.1%, 8 < 0.05%, P <
0.1%, B = 0.010%, the remainder being iron and unavoidable impurities resulting from the
elaboration.

According to another preferred embodiment, the steel composition comprises for
example, in % weight. 0.20% = C < 0.25%, 1.1% < Mn < 1.4%, 0.15% < Si < 0.35%, Cr s
0.30%, 0.020% < Ti < 0.060%, 0.020% < Al < 0.060%, S < 0.005%, P < 0.025%, 0.002%
< B £ 0.004%, the remainder being iron and unavoidable impurities resulting from the
elaboration. With this composition range, the tensile strength of the press hardened part is
comprised between 1300 and 1650 MPa.

According to another preferred embodiment, the steel composition comprises for
example, in % weight: 0.24% < C < 0.38%, 0.40% < Mn < 3%, 0.10% < Si < 0.70%,
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0.015% < Al £ 0.070%, Cr £ 2%, 0.25% s Ni =< 2%, 0.015% = Ti < 0.10%, Nb = 0.060%,
0.0005% < B £ 0.0040%, 0.003% < N 5 0.010%, S = 0,005%, P s 0,025%, the remainder
being iron and unavoidable impurities resulting from the elaboration. With this
composition range, the tensile strength of the press hardened part is higher than 1800
MPa.

According to an embodiment, the end portion 40 is a press hardened steel part
having a composition comprising, in % weight: 0.04% = C £ 0.1%, 0.3% < Mn < 2%, Si
£0.3%, Ti £ 0.08%, 0,015% <Nb 0,1%, Al £ 0.1%, S s 0.05%, P < 0.1%, Cu, Ni, Cr, Mo,
less than 0,1%, the remainder being iron and unavoidable impurities resulting from the
elaboration. With this composition range, the tensile strength of the press hardened part
end portion is comprised between 450 and 800 MPa.

The end portion 36 of each transversal beam has a bending angle greater than 75°,
preferably greater than 80°, which confers good ductility properties to the end portion. The
bending angle is determined on press hardened parts of 60x60 mm? supported by two
rollers, according to VDA-238 bending Standard. The bending effort is exerted by a
0.4mm radius sharp punch. The spacing between the rollers and the punch is equal to the
thickness of the tested parts, a clearance of 0.5mm being added. The crack apparition is
detected since it coincides with a load decrease in the load-displacement curve. Tests are
interrupted when the load decreases more than 30N of its maximal value. The bending
angle (a) of each sample is measured after unloading and thus after specimen spring-
back. Five samples along each direction (rolling direction and transverse direction) are
bent so to obtain an average value a, of the bending angle.

The thickness of the central portion 36 and of the end portion 40 can also be
adapted to adapt the resistance to plastic deformation of the said portions. For example,
the thickness of the central portion 36 is greater than the thickness of the end portion 40,
The thickness of the central portion 36 is for example comprised between 0,8 to 1,6 mm
and the thickness of the end portion 40 is for example comprised between 0,8 to 2 mm.

Each transversal beam can be obtained by attaching a planar flank corresponding to
the central portion and a planar flank corresponding to the end portion together and by
shaping the transversal beam, for example by hot stamping. The flanks can be attached
together by laser welding. The transversal beam has for example a U-shape opened
towards the floor panel 1.

The length of the central portion 36, measured along the transversal direction, is
greater than the length of the end portion 40. For example the length of the end portion 40
is comprised between 5 and 25 % of the length of the central portion 36.
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The above-described transversal beams 4, 20, 22, 24 are attached by their central
end 26 to a tunnel beam 30 and by the side end 28 to a lowerside sill 32, 34 to form the
underbody structure.

The above-described underbody structure is particularly advantageous in case of an
impact, more particularly in case of a side impact. In this case, the side ends 28, and side
portions 40, of the transversal beams 4, 20, 22, 24 present a ductility which makes them
able to be plastically deformed, thereby absorbing energy due to the impact, while the
central ends 26, and central portion 36, have a mechanical resistance to plastic
deformation which makes them able to remain undeformed during the impact and
therefore protect the integrity of the passenger compartment.

Consequently, the space extending from the central area to the longitudinal beams,
corresponding to the receiving space of the passengers of the vehicle, is particularly well
protected against any kind of intrusion in case of an impact while the space extending
outboard of the longitudinal beams is arranged to absorb the energy due to the impact
such that the amount of energy transmitted to the passenger compartment is reduced.

The invention has been described in conjunction with transversal beams having a
central portion with a greater resistance to plastic deformation than the end portion.
However, the transversal beams could also comprise more than two portions of
decreasing resistance to plastic deformation from the central area of the sides of the floor
panel 1 such that the central end of the transversal beam has a greater resistance than
the side end of the transversal beam. The invention could also be implemented with an
end portion having a gradient of resistance to plastic deformation such that said plastic
deformation decreases from the intermediate part 38 to the side end 28 of the end portion.
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CLAIMS

1. Vehicle underbody structure, comprising a floor panel, at least one longitudinal
beam extending in a longitudinal direction of the vehicle under said floor panel and at
least one transversal beam extending in a transversal direction, substantially
perpendicular to the longitudinal direction, above the floor panel, the floor panel extending
transversally between two sides, the transversal beam comprising a transversal central
end extending under a central area of said floor panel and a transversal side end
extending at one of the sides of said floor panel, wherein the transversal beam comprises
a central portion, extending between the central end and an intermediate part of the
transversal beam, and an end portion, extending between the intermediate part and the
side end, the resistance to plastic deformation of the central portion being greater than the
resistance to plastic deformation of the end portion, and wherein the intermediate part of
the transversal beam extends upright of the longitudinal beam such that the end portion of
the transversal beam extends transversally between the longitudinal beam and one of the
sides of the floor panel.

2. Vehicle underbody structure according to claim 1, wherein the tensile strength of
the material of the central portion is greater than the tensile strength of the material of the

end portion.

3. Vehicle underbody structure according to claim 2, wherein the tensile strength of
the material of the central portion is greater than 1300 MPa and the tensile strength of the
end portion is greater than or equal to 450 MPa and inferior to 1300 MPa.

4, Vehicle underbody structure according to any one of claims 2 to 3, wherein the
composition of the material of the central portion comprises in % weight:
-0.15% < C £ 0.5%, 0.5% < Mn < 3%, 0.1% < Si £ 1%, 0.005% < Cr £ 1%, Ti <
0.2%, Al < 0.1%, S < 0.05%, P < 0.1%, B < 0.010%, the remainder being iron and
unavoidable impurities resulting from the elaboration, or
- 0.20% < C <0.25%, 1.1% < Mn < 1.4%, 0.15% < Si < 0.35%, Cr < 0.30%, 0.020%
< Ti < 0.060%, 0.020% < Al < 0.060%, S < 0.005%, P < 0.025%, 0.002% < B <
0.004%, the remainder being iron and unavoidable impurities resulting from the
elaboration; or
- 0.24% < C < 0.38%, 0.40% < Mn < 3%, 0.10% < Si £ 0.70%, 0.015% < Al <
0.070%, Cr < 2%, 0.25% < Ni £ 2%, 0.015% < Ti <0.10%, Nb < 0.060%, 0.0005%
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< B = 0.0040%, 0.003% = N = 0.010%, S = 0,005%, P = 0,025%, the remainder

being iron and unavoidable impurities resulting from the elaboration; and wherein
the composition of the material of the end portion (40) comprises, in % weight:
0.04% < C < 0.1%, 0.3% < Mn = 2%, Si=<0.3%, Ti < 0.08%, 0,015% <Nb <0,1%, Al
< 0.1%, S £ 0.05%, P < 0.1%, Cu, Ni, Cr, Mo, less than 0,1%, the remainder being
iron and unavoidable impurities resulting from the elaboration. .

5. Vehicle underbody structure according to any one of claims 1 to 4, wherein the
length of the central portion in the transversal direction is greater than the length of the
end portion in the transversal direction.

6. Vehicle underbody structure according to any one of claims 1 to 5, comprising a
left transversal beam extending transversally between the central area and a left side of
the floor panel and a right transversal beam extending transversally between the central
area and a right side of the floor panel, the left transversal beam and the right transversal
beam extending along the same transversal axis.

7. Vehicle underbody structure according to claim 6, wherein the central end of the
left transversal beam and the central end of the right transversal beam are attached on
either side of a tunnel beam.

8. Vehicle underbody structure according to any one of claims 6 and 7, comprising a
left longitudinal beam and a right longitudinal beam extending longitudinally under the
floor panel, the left transversal beam passing above the left longitudinal beam and the
right transversal beam passing above the right longitudinal beam.

9. Vehicle underbody structure according to any one of claims 6 to 8, further
comprising a left lowerside sill and a right lowerside sill, extending on either side of the
floor panel, the left transversal beam extending between the central area of the floor panel
and the left lowerside sill and the right transversal beam extending between the central
area of the floor panel and the right lowerside sill .

10.  Vehicle underbody structure according to any one of claims 6 to 9, comprising a
front left transversal beam, a front right transversal beam, a rear left transversal beam and
rear right transversal beam, the front left and front right transversal beams extending
along the same front transversal axis (A) and the rear left and rear right transversal
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beams extending along the same rear transversal axis (B), said front transversal axis (A)

and said rear transversal axis (B) being spaced from each other according the longitudinal

direction.

11. Vehicle body comprising a vehicle underbody structure according to any one of

claims 1 to 10.
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