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ther comprises a front body module (200) having a rear structural interface (220)
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VEHICLE BODY PLATFORM FOR AN AUTOMOBILE AND AUTOMOBILE
COMPRISING SUCH A VEHICLE BODY PLATFORM

The present invention is directed to a vehicle body platform, in particular to a vehicle
body platform for an automobile (respectively car or passenger car) and to an au-

tomobile comprising such a vehicle body platform.

BACKGROUND OF THE INVENTION

WO 97/41010 A1 was published on 6 November 1997 on behalf of Autokinetics
Inc. and describes a modular vehicle body frame made up of several subassemblies
or modules. The disclosed vehicle frame comprises passenger compartment mod-
ule that includes a pair of side rails that extend along the lower and outer edges of
the passenger compartment. The vehicle body frame further comprises a front sus-
pension module that is attached to each of the side rails of the passenger compart-
ment and is adapted to support a completed front suspension assembly as well as
the drive train of the vehicle. The vehicle body frame further comprises a rear sus-
pension module that also extends between the two side rails. According to the
WO 97/41010 A1 the attachment of the front suspension module and the rear
suspension module to the passenger compartment module side rails provides the
primary lateral structural stability and rigidity for the entire vehicle frame, such that

no other lateral reinforcement pieces are required.
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WO 2016/192921 A1 was published on 8 December 2016 on behalf of Bayer-
ische Motoren Werke Aktiengesellschaft and discloses a group of motor vehicles.
The document discloses providing a front-end module and a passenger compart-
ment module of a vehicle, whereby both modules can be combined with each other
without limitation although they both may be implemented in a variety of embodi-
ments. Thus, vehicles belonging to various vehicle classes may be obtained. Ac-
cording tothe WO 2016/192921 A1 multiple front-end modules having different
distances between the engine supports and different passenger compartment
modules having different distances between the front seats have as much as pos-
sible identical mating dimensions. The different embodiments of the front-end
modules and the passenger compartment modules are manufactured in uniform

deep-drawing dies for each module.

GB 2504997A was published on 19 February 2014 on behalf of Caterham Tech-
nology and Innovation Limited and discloses a Sports car and a range of sports cars.
According to the GB 2504997A each model has a substantially identical tub chas-
sis but having different configurations to each other in terms of at least one of the
group of features selected from front mid-engine layout, rear mid-engine layout,
mid-engine layout; longitudinal driveline direction, transverse driveline direction,
front subframe and rear subframe. According to this concept, the safety cells of the
models are substantially identical, wherein the safety cells do not only include the
chassis but in a preferred embodiment also comprise the interior trim, body wiring

harness, steering columns and wheel airbag system, seats, windscreen, heating,
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ventilation and air conditioning (HVAC) system, door hinges, etc. Thus, the docu-
ment proposes the integration of a high number of components into the safety cell,
respectively chassis. The document discloses using a tube chassis of carbon fiber

composite.

DE 10 2009 050 470 A1 was published on 5 May 2011 on behalf of Audi AG and
discloses a construction kit and a method for producing a motor vehicle. The doc-
ument teaches using a construction kit for producing motor vehicles having differ-
ent types of propulsion systems, by providing different types of front-end modules
to receive an internal combustion engine as well as a main vehicle chassis structure
wherein all front-end modules can be connected with the same main vehicle chassis

structure.

EP 1661794 A1 was published on 31 May 2006 on behalf of Dr. Ing. h.c. F. Por-
sche Aktiengesellschaft and is directed to a bodywork for a motor vehicle. The doc-
ument discloses a car structure having a passenger compartment structure to ac-
commodate two passengers and an adjoining supporting structure for the installa-
tion of a drive unit and for receiving chassis parts. The supporting structure is con-
nected to the passenger compartment structure with the interconnection of hold-
ing elements. The supporting structure comprises a receiving bridge for the chassis
parts, whereby the receiving bridge is separated from the passenger compartment
structure by a tubular frame. According to the EP 1661794 A1 the receiving bridge
comprises first and second connecting sections arranged at a distance from one
another in the longitudinal direction of the motor vehicle. Therefore, the first con-

necting sections are connected to upright tubular elements of the tubular frame
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and the second connecting sections are connected to upright frame elements of a
supporting frame. Thus, according to the document a passenger compartment
structure and supporting structure that have particular stiffness can be obtained,
whereby the passenger compartment structure is formed with particular measures

for protection of passengers.

DE 10 2015 016 954 A1 was published on 21 July 2016 on behalf of Daimler AG
and is directed a modular design for producing of different versions of passenger
cars. Therefore, said application discloses using multiple first variants being differ-
ent from each other and multiple second variants being different from each other.
The first variants comprise respective first interfaces and the second variants com-
prise respective second interfaces that are connectable with the first interfaces. Ac-
cording to the DE 10 2015 016 954 A1 the respective interfaces are arranged in
such geometrical areas such that the respective first variant is connectable with the
respective second variant by means of the same production equipment. Thus, by
being able to use the same production equipment, different variations of a passen-

ger car can be produced.

SUMMARY OF THE INVENTION

When compared to automobiles that were available some decades ago, most mod-
ern automobiles have a much higher technical complexity in design and fabrication.
For example, modern automotive forming technology including advanced non-lin-

ear numerical simulations allows development and manufacturing of very sophisti-
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cated respectively complex automotive exterior design. The same holds true for au-
tomotive aerodynamics where also an increasing number of active aerodynamic
components became available. Even more, enormous numbers of electric and elec-
tronic systems may be present in modern cars, including extensive systems for cli-
mate regulation in various zones of the passenger compartment, passenger safety
systems, systems for increasing seating comfort, navigation and passenger enter-
tainment systems as well as advanced driver assistance systems (ADAS) and others.
Furthermore, various propulsion systems, respectively embodiments of power-
trains are available including different types of internal combustion engines and
electric engines as well as combinations thereof. These propulsion systems usually
also require different types of energy sources (e.g. fuel tanks, natural or hydrogen
gas tanks, batteries etc.) as well as may have an impact on the design of weight
distribution. In addition, modern powertrains — in particular hybrid-type power-
trains — in many cases comprise complex drivetrains that may result in assembly

line bottlenecks.

Notwithstanding these developments and theoretically possible resulting variations,
in reality the number of product variations available to the customer of a specific
automobile is still relatively limited. A main reason being that increasing the variant
diversity of modern automobiles turns out to be relatively unproblematic as long as
it includes auxiliary components, interior and exterior color, parts of the interior
design and electronic systems. As well, customers may choose between different
types of internal combustion engines. However, already such a relatively limited

variability regarding internal combustion engines typically necessitates major
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changes in other components such as the internal installation space and surround-
ing support structure for the engine in the body vehicle. As well, for example auto-
mobiles equipped with diesel type engines usually require different HVAC-systems
than automobiles equipped with gasoline engines. In order to be able to accommo-
date and anchorage certain modules of these various systems, in many cases major
parts of a vehicle’s body have to be redesigned, leading to significantly increased
development and production costs as different assembly lines and production tools
are necessary. At the same time the life cycle of many systems — in particular the
entertainment systems as well as ADAS, but also electric powertrains — is typically
significantly lower than that of other components, such as e.g. braking systems,
vehicle body or the main components of internal combustion engines. Thus, the
total service life of modern automobiles in many cases is significantly lower than
the theoretical service life of their most important components. At the same time
updates and refurbishment — respectively retrofitting — of most modern automo-

biles is only possible if significant modifications in the vehicle body are done.

The present invention therefore is directed to a vehicle body platform that allows to
implement a highly versatile vehicle architecture. As will be described in more detail
below, a vehicle body platform according to the present invention allows a highly
diverse vehicle architecture that is not limited to a diversity of the structural archi-
tecture (e.g. chassis) but may also extend to powertrain architecture, HVAC archi-

tecture and of other aspect of a vehicle.
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In order to solve at least one of the aforementioned problems, a vehicle body plat-
form for an automobile (e.g. a sports car) according to the present invention typi-
cally comprises a passenger body module having a front structural interface and a
rear structural interface as well as a front body module comprising a rear structural
interface and a rear body module comprising a front structural interface. According
to the invention the rear structural interface of the front body module and the front
structural interface of the passenger body module are corresponding structural in-
terfaces configured to mechanically interconnect the passenger body module with
the front body module. As well, the front structural interface of the rear body mod-
ule and the rear structural interface of the passenger body module are correspond-
ing structural interfaces configured to mechanically interconnect the passenger
body module with the rear body module. A passenger body module may comprise
a firewall arranged adjacent to a rear structural interface to be connected to a rear
body module. Thus, passenger safety can be increased, in particular if a fuel tank
and/or battery and/or internal combustion engine is arranged in a rear body mod-

ule.

A vehicle body platform having a higher degree of modularity may be obtained if
the vehicle body platform further comprises a passenger extension body module
that is configured to be arranged between the passenger body module and the rear
body module. Such a passenger extension body module may e.g. be used to obtain
a vehicle with a passenger compartment that has an increased volume — such as
for arranging an additional seat row or to add space for luggage. Hence, a passen-
ger extension module may also be used to accommodate a luggage compartment.

A passenger extension body module may comprise a firewall that may be arranged
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adjacent to a rear structural interface to be connected to a rear body module. Thus,
passenger safety can be increased, in particular if a fuel tank and /or battery and /or

internal combustion engine is arranged in a passenger extension body module.

A vehicle body platform may also have two or more different types of passenger
extension body modules that may be installed alternatively or complementarily in

between a passenger compartment body module and a rear body module.

Good results may be obtained if the passenger extension body module comprises
a front structural interface configured to be mechanically interconnected with the
rear structural interface of the passenger body module and further comprises a rear
structural interface configured to be mechanically interconnected with the front

structural interface of the rear body module.

In a variation of the invention the rear structural interface of the passenger body
module and the rear structural interface of the passenger extension body module
are identical types of interfaces configured to be mechanically interconnected with
the same mechanical connecting points of the front structural interface of the rear
body module. Within this context, connecting points may e.g. be openings config-

ured to receive screws or bolts.

In a variation of the invention, the rear structural interface of the front body module
and the rear structural interface of the passenger extension body module are dif-
ferent types of interfaces configured to be mechanically interconnected with differ-

ent mechanical connecting points of the front structural interface of the passenger
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body module. Within this context, also identical mechanical connection points may

be combined with additional /alternative connection points.

In order to increase the variability of the vehicle body platform, the vehicle body
platform may also comprise a front extension body module configured to be ar-
ranged between the passenger body module and the front body module. Hence,

the hood region of a vehicle can be extended if needed.

In a variation of the invention at least part of a front extension body module may
be an integral body, e.g. comprise a self-supporting structure. However, a front
extension body may also comprise multiple bodies that are not mechanically inter-
connected with each other prior to the assembly of the vehicle body or are only
mechanically interconnected with each other by means of an auxiliary structure

that may be at least partially removed after assembly of the vehicle body.

A vehicle body platform may also have two or more different types of front exten-
sion body modules that may be installed alternatively or complementarily in be-

tween the passenger body module and the front body module.

In a variation of the invention, the front extension body module may comprise a
front structural interface configured to be mechanically interconnected with the
rear structural interface of the front body module as well as a rear structural inter-
face configured to be mechanically interconnected with the front structural inter-
face of the passenger body module. Thus, obtaining variations of a vehicle body is

facilitated.
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In a variation of the invention the rear structural interface of the front body module
and the rear structural interface of the front extension body module are identical
types of interfaces configured to be mechanically interconnected with same me-
chanical connecting points of the front structural interface of the passenger body
module. Within this context, connecting points may e.g. be openings configured to

receive screws or/or bolts.

In a variation of the invention, the rear structural interface of the front body module
and the rear structural interface of the front extension body module are different
types of interfaces configured to be mechanically interconnected with different me-
chanical connecting points of the front structural interface of the passenger body
module. Within this context, also identical mechanical connection points may be

combined with additional /alternative mechanical connection points.

In order to increase passenger safety, according to a variation of the invention the
vehicle body platform may comprise a front-end body module that has a rear struc-
tural interface configured to be mechanically interconnected with a front structural
interface of the front body module. Good results may be obtained if the front-end
body module is arranged diametrically opposite to the passenger body module of
the front body module. A front-end body module may be configured to absorb im-
pact energy, as will be explained in more detail below. In a variation of the invention,
the front-end body module may be interconnected detachably with the front body
module. Thus, easy replacement of the foremost part of the vehicle body structure

in case of e.g. minor frontal collisions becomes possible.
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In a variation of the present invention the vehicle body platform comprises a rear-
end body module having a front structural interface configured to be mechanically
interconnected with a rear structural interface of the rear body module. Good re-
sults may be obtained if the rear-end body module is arranged adjacent to the rear
body module and diametrically opposite to the passenger body module. In a varia-
tion of the invention the rear-end body module comprises a crash management

system.

In order to increase structural stiffness and/or decrease total weight, the vehicle
body platform may comprise an auxiliary stiffening structure that mechanically in-
terconnects the front body module with the passenger body module. An auxiliary
stiffening structure may comprise a tie rod, as will be shown in more detail below.
Good results may be obtained if the auxiliary stiffening structure is arranged at a
side of the vehicle body platform that during operation of the vehicle is directed

away from the roadway.

A highly versatile variation of a vehicle body platform according to the invention
which has a high mechanical competence can be obtained if at least one of the front
and/or rear structural interfaces of the body modules comprises at least one flange
that has at least one contact face configured for load transfer to an adjacent body
module as will be explained in more detail below. Hence, in a variation of the in-
vention, at least one of the structural interfaces is a flange connection. Good results
may be obtained if the flange is arranged at an angle bracket. Thus, forces can be
transferred from the contact face e.g. into an adjacent rail. In order to obtain a more

balanced load transfer an angle bracket may comprise at least one stiffening rip, as
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will be shown in more detail below. In a variation of the invention, the flange is at
least partially composed of at least two angle brackets that have complementary
contact faces which together form a composed contact face of a composed fixing
plate. Thus, a highly balanced /distributed load transfer can be obtained and total
weight of the vehicle body be decreased. In order to allow fast and easy establish-
ment of mechanical interconnections between different body modules, an angle
bracket, respectively a composed fixing plate, may comprise at least one bore to
receive at least one fastener, such as a bolt or screw. At least one bore may be ar-
ranged such that it corresponds to at least one bore arranged in a flange of a struc-

tural interface of an adjacent body module.

In a variation of the invention the rear structural interface of the front body module
comprises a left rear structural interface member and a right rear structural inter-
face member In such a variation of a vehicle body platform according to the inven-
tion the front body module may also comprise a left front rail extending from the
left rear structural interface member essentially in the longitudinal direction (essen-
tially parallel to the x-axis) of the front body module and a right front rail extending
from the right rear structural interface member essentially in the longitudinal direc-

tion (essentially parallel to the x-axis) of the front body module.

Within the context of the present invention the standardized SAE-coordinate sys-
tem will be used. Hence, the longitudinal axis (x-axis) of the vehicle body platform
(as well as of each vehicle body module) is the axis parallel to the ground/road
along the length of a vehicle in which a vehicle body made from the vehicle body

platform according to the present invention is embodied. The lateral axis (y-axis) is
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orthogonal to the longitudinal axis and parallel to the ground /road. The vertical
axis (z-axis) is orthogonal to both the longitudinal axis and the lateral axis. If not
stated otherwise, the standard forward driving direction shall be referred as the
positive direction (+x-direction) of the longitudinal axis (x-axis), the coordinate

system being a right-handed coordinate system.

In a variation of the present invention the rear structural interface of the front ex-
tension body module comprises a left rear structural interface member and a right
rear structural interface member and the front extension body module comprises a
left front extension rail extending from a right rear structural interface member es-
sentially in the longitudinal direction (essentially parallel to the x-axis) of the front
extension body module and a right front extension rail extending from the right
rear structural interface member essentially in the longitudinal direction (essentially
parallel to the x-axis) of the front extension body module. Good results may be
obtained if the front structural interface of the front extension body module com-
prises a left front structural interface member and a right front structural interface
member, the left front structural interface member and the left rear structural in-
terface member of the front extension module and the left front extension rail be-
ing essentially arranged on a straight line in the longitudinal direction (essentially
parallel to the x-axis) of the front extension body module and the right front struc-
tural interface member and the right rear structural interface member of the front
extension module and the right front extension rail being essentially arranged on a
straight line in the longitudinal direction (essentially parallel to the x-axis) of the

front extension body module.
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In a variation of the vehicle body platform according to the present invention, when
the passenger body module and the front extension body module and the front
body module are in a mechanically interconnected state, the front structural inter-
face of the passenger body module and the front structural interface of the front
extension body module and the front structural interface of the front body module
are essentially arranged on a straight line in the longitudinal direction (essentially
parallel to the x-axis) of the passenger body module. In such a variation of the in-
vention, a left front rail and a left front extension rail may be essentially arranged
on a straight line in the longitudinal direction and a first right front rail and a right
front extension rail may be essentially arranged on a second straight line in the lon-

gitudinal direction.

In a variation of the present invention, the rear body module may comprise a truss,
respectively may comprise a truss structure. Thus, a relatively lightweight vehicle
body may be obtained. At the same time, such a variation offers multiple ad-
vantages if an engine, such as an internal combustion engine and /or one or multi-
ple electric motors, is/are at least partially arranged in the rear body module, as will
be explained in more detail below. For some types of engines good results may be
obtained if the truss structure is made from a steel. However, also other types of
materials may be used, depending on the type of vehicle, such as aluminum, tita-
nium, magnesium and fiber reinforced plastics or combinations thereof. Within the
context of the present invention aluminum, titanium and magnesium also refer to
their alloys. A highly versatile and mechanically competent rear body module may

be obtained if the truss is at least partially made from tubular profiles. In a variation
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of the invention the truss may embodied as a space frame comprising profiles e.g.

being interconnected by welding joints or nodes made from die-cast aluminum.

In a variation of the present invention, the mechanical interconnections between
the structural interfaces are embodied as detachable mechanical interconnections.
Thus, maintenance, repair and retrofitting of a vehicle comprising a vehicle body
made from a vehicle body platform according to such a variation of the invention
are facilitated. In a first variation, essentially all interfaces are embodied as detach-
able mechanical interconnections. In a second variation, at least some of the inter-
faces between vehicle body modules are non-detachable, respectively can only be
released by inducing local changes (such as by cutting or welding) in the vehicle
body modules affected. Good results may be obtained if the detachable mechanical
interconnections are established by fasteners. For some applications, the fasteners
may comprise at least one screw and/or threaded bolt and/or rivet. Within this
context, a detachable mechanical interconnection is a connection that can be re-
leased without causing (significant) damage to the affected vehicle body modules
(respectively the structural interfaces of these modules). However, a detachable
mechanical interconnection may also comprise at least some fasteners that have to

be destroyed in order to release the connection, such as e.qg. rivets.

In a variation of a vehicle body platform according to the invention, the passenger
body module comprises a floorpan that is made from a sheet material. Good results
may be obtained if the floorpan is at least partially made from an aluminum or a
steel. In order to reduce weight, the floorpan may also be at least partially made

from a fiber reinforced plastic. As such, fiber reinforced plastics comprising e.g.



10

15

20

CA 03083075 2020-05-20

WO 2019/101815 PCT/EP2018/082125

16,/40

glass fibers, carbon fibers, aramid fibers, basalt fibers or combinations thereof may
be used. For some applications, the passenger body module may comprise an up-

per framework arranged on and mechanically interconnected with the floorpan.

In a variation of the invention the passenger body module comprises at least one
tunnel extending along the passenger body module in longitudinal direction (es-
sentially parallel to the x-axis) of the passenger body module. Thus, at least part of
a vehicle's powertrain can be arranged in the tunnel as well as the structural com-

petence of a vehicle body can be improved.

In a variation of the invention when the modules of the vehicle body platform are
in an interconnected state, the tunnel is part of a passageway that extends along
at least two body modules in longitudinal direction (essentially parallel to the x-axis)
of the vehicle body. In a variation, this passageway may be integrally made. In an-
other variation, said passageway may be made from multiple segments. As such, a
first segment may be a fist tunnel arranged in the passenger body module, which
is interconnected with a second segment being a second tunnel arranged in a front

extension body module (if present).

In a variation of the invention at least one of the body modules comprises at least
one anchorage point foreseen to fasten at least part of a body shell to said body

module.

In a variation of the invention, an internal combustion engine is arranged in the rear

body module. The internal combustion engine may be a mid-engine. Alternatively
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or in addition, other types of engines may be arranged in the rear body module,
such as an electric powertrain. Alternatively or in addition, at least one electric
powertrain may be arranged in the front body module. Thus, vehicles comprising
hybrid powertrain can be obtained. Within the context of the present invention, an
internal combustion engine may e.g. be a reciprocating piston engine (e.g. Otto
cycle or Diesel cycle) or a rotary engine (e.g. Wankel cycle) but is not limited to

these types of engines.

Alternatively orin addition an electric motor may be arranged in the rear body mod-
ule. For some types of vehicles, multiple electric motors may be arranged in the rear
body module. Thus, e.g. full electric vehicles which offer an advantageous weight

can be obtained.

According to a variation of the present invention, different types of passenger ex-
tension body modules may be provided, the different types of passenger extension
body modules each being configured to be used with at least one type of power-
train that is at least partially arranged in the rear body module. Thus, in a variation
of the invention an essentially identical variation of a rear body module may be used
for different types of powertrains (respectively motors /engines arranged at least
partially in the rear body module) while differing weight distribution, total weight
and resulting load paths /transfer as well as requirements regarding installation
space are accounted for by the respective variations of a passenger extension body
module. Thus, according to such a variation of the invention the same variation of
a rear body module which (if compared to the passenger extension body module)

typically has a relatively complicated design (e.g. due to the rear wheel suspension
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areas and anchoring supports for an engine) may be used for different types of
powertrains. Within this context, essentially identical variations of a rear body mod-
ule may still differ from each other in certain minor aspects, such as e.g. the type of
anchoring supports for an engine. In addition to the structural interfaces, the body
modules may also comprise other types of interfaces. As such, the front body mod-
ule e.g. may comprise a rear electric interface configured to be electrically intercon-
nected with a front electric interface of the passenger body module. In a variation,
the rear electric interface of the front body module may be configured to be elec-
trically interconnected with a front electric interface of the front extension body
module (if present) and the front extension body module may comprise a rear elec-
tric interface configured to by electrically interconnected with the front electric in-
terface of the passenger body module. Electric interfaces may be used for signal

and/or power transmission.

Alternatively or in addition, the front body module may comprise a rear fluidic in-
terface configured to be fluidically interconnected with a front fluidic interface of
the passenger body module. A fluidic interface may e.g. be used for fluidic transport
of the HVAC-system. In a variation, the rear fluidic interface of the front body mod-
ule may be configured to be fluidically interconnected with a front fluidic interface
of the front extension body module (if present) and the front extension body mod-
ule may comprise a rear fluidic interface configured to by fluidically interconnected
with the front electric interface of the passenger body module. In a variation of the
invention the rear body module comprises a front electric interface configured to
be electrically interconnected with a rear electric interface of the passenger body

module. Good results may be obtained if the front electric interface of the rear body
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module is configured to be electrically interconnected with a rear electric interface
of the passenger extension body module (if present) and the passenger extension
body module comprises a front electric interface configured to by electrically inter-
connected with the rear electric interface of the passenger body module. In a vari-
ation of the invention, the rear body module comprises a front fluidic inter-face
configured to be fluidically interconnected with a rear fluidic interface of the pas-
senger body module. In a variation, the front fluidic interface of the rear body mod-
ule may be configured to be fluidically interconnected with a rear fluidic interface
of the passenger extension body module (if present) and the passenger extension
body module comprises a front fluidic interface configured to by fluidically inter-

connected with the rear fluidic interface of the passenger body module.

According to the invention a passenger body module may also be selected from a
multiplicity of passenger body modules and/or a front body module may be se-
lected from a multiplicity of front body modules and/or a rear body module may
be selected from a multiplicity of rear body modules and /or a front extension body
module may be selected from a multiplicity of front extension body modules and /or
a passenger extension body module may be selected from a multiplicity of passen-

ger extension body modules.

The present invention is also directed to providing a passenger body module and /or
a front body module and/or a read body module and/or a front extension body
module and /or a passenger extension body module and/or a front-end body mod-

ule and/or a rear-end body module for a vehicle body platform as described herein.
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The present invention is also directed to providing a vehicle, e.g. an automobile
such as a sports car, comprising a vehicle body platform as described herein. Due
to the vehicle body platform according to the invention, e.g. an automobile can be

easily customized to correspond to customer requirements.

BRIEF DESCRIPTION OF THE DRAWINGS

The herein described invention will be more fully understood from the detailed de-
scription of the given herein below and the accompanying drawings, which should

not be considered as limiting to the invention described in the appended claims.

Fig. 1 schematically shows a vehicle body made from a variation of vehicle body

platform according to the present invention in a perspective view;

Fig. 2 schematically shows the variation of a vehicle body platform of Fig. 1in a

top view;

Fig. 3 schematically shows the variation of a vehicle body platform of Figs. 1

and 2 in a partially exploded perspective view;

Fig. 4  schematically shows a variation of a vehicle body platform in a partially

exploded side view;
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Fig.5  schematically shows the variation of a vehicle body platform of Fig. 4 in a

partially exploded top view;

Fig. 6  schematically shows a front section of a vehicle body platform (the pas-

senger body module being partially clipped) in a partially exploded view;

Fig, 7  schematically shows detail D of Fig. 6;

Fig. 8  schematically shows part of a front extension module in a perspective

view.

DETAILED DESCRIPTION OF THE INVENTION

The foregoing summary, as well as the following detailed description of the pre-
ferred embodiments, is better understood when read in conjunction with the ap-
pended drawings. For the purpose of illustrating the invention, an embodiment this
is presently preferred, in which like numerals represent similar parts throughout the
several views of the drawings, it being understood, however, that the invention is

not limited to the specific methods and instrumentalities disclosed.

Fig. 1 and 2 shows a first variation of a vehicle body platform 1 comprising multiple
modules (as will be explained in more detail hereinafter) in an assembled state,
forming a vehicle body. The vehicle body platform 1 shown comprises a passenger
body module 100 providing an inner volume that can be used to accommodate a
passenger compartment of an automobile. The vehicle body platform 1 further

comprises a front body module 200 arranged in longitudinal direction (x) in front
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of the passenger body module 100. The front body module 200 may be used in
order to accommodate an engine of an automobile, such as e.g. an electric power-
train and/or an internal combustion engine. As well, in the variation of vehicle body
platform 1 shown, the front body module 200 comprises front wheel suspension
areas 260 to receive the suspensions (respectively axes) of the front wheels (both
not shown) of an automobile. In the variation shown, an auxiliary stiffening struc-
ture 800 is arranged essentially above the front body module 200 (with respect to
a non-shown driveway being below the front body module 200). The auxiliary
stiffening structure 800 comprises multiple tie rods mechanically interconnecting
the front body module 200 with the passenger body module 100, thereby increas-
ing the stiffness of the assembled vehicle body platform 100. In between the front
body module 200 and the passenger body module 100 a front extension body
module 600 is arranged. The front body module 200 of the variation of a vehicle
body platform 1 shown further comprises a front engine support structure 240 ar-
ranged to support an optional powertrain (not shown) to be arranged in the front
body module 200. The variation of a vehicle body platform 1 shown further com-
prises a front-end body module 400 that is arranged in the longitudinal direction

(x) in front of and mechanically interconnected with the front body module 200

and will be explained in more detail with respect to the variation shown in Fig. 5.

The variation of a vehicle body platform as shown in Fig. 1 and 2 further comprises
a rear body module 300 arranged in longitudinal direction (x) essentially behind
the passenger body module 100 with respect to the driving direction. The rear body

module 300 may be used in order to accommodate at least part of a powertrain of
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an automobile, such as e.g. an internal combustion engine and/or an electric
powertrain. As well, in the variation of vehicle body platform 1 shown, the rear
body module 300 comprises rear wheel suspension areas 360 to receive the sus-
pensions (respectively axes) of the rear wheels (wheels not shown) of an automo-
bile. The variation of a vehicle body platform 1 shown further comprises a rear-end
body module 500 that is arranged in the longitudinal direction (x) in front of and

mechanically interconnected with the rear body module 300.

As illustrated in Figs. 3 to 5, the various modules of the vehicle body platform 1 are
interconnected by means of structural interfaces. The passenger body module 100
comprises a rear structural interface 120. The rear body module 300 comprises a
front structural interface 310 which corresponds to the rear structural interface
120 of the passenger body module 100 and is configured to mechanically inter-
connect the passenger body module 100 with the rear body module 300. As
shown in Figs. 4 and 5, in a variation of the invention the vehicle body platform 1
may also comprise a passenger extension body module 700 that is configured to
be arranged between the passenger body module 100 and the rear body module
200. The passenger extension body module 700 shown comprises a front struc-
tural interface 710 configured to be mechanically interconnected with the rear
structural interface 120 of the passenger body module 100 and a rear structural
interface 720 configured to be mechanically interconnected with the front struc-
tural interface 510 of the rear-end body module 500. The rear body module 300
of the variations of the inventions shown in the Figures comprises a truss, respec-

tively a truss structure which is at least partially made from tubular steel profiles
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that are interconnected by welding joints. By this, a mechanical support structure
for mounting at least part of a powertrain, such as one comprising an internal com-
bustion engine, can be obtained which offers sufficient anchoring points for fas-
tening the engine as well as other components of the powertrain. As well, ventila-

tion, respectively cooling, of the powertrain can be enhanced.

The variations of a vehicle body platform 1 as shown in the Figures comprise a front
extension body module 600 configured to be arranged between the passenger
body module 100 and the front body module 200. Nevertheless, also in this varia-
tion the front body module 200 comprises a rear structural interface 220 that is
corresponding with the front structural interface 110 of the passenger body mod-
ule 100 and configured to mechanically interconnect the passenger body module
100 with the front body module 200 directly. However, in the variation of the ve-
hicle body platform 1 shown having a front extension body module 600, said front
extension body module 600 comprises a front structural interface 610 configured
to be mechanically interconnected with the rear structural interface 220 of the
front body module 200 and a rear structural interface 620 configured to be me-
chanically interconnected with the front structural interface 110 of the passenger
body module 100. Thus, the hood region of a vehicle can be extended in longitu-

dinal direction (x).

Within the context of the present invention the structural interfaces of the vehicle
body platform 1 may each comprise a single structural junction or may each com-
prise multiple structural members (respectively junctions), as e.g. is illustrated in

Figs. 3 and 5 and will be explained subsequently in more detail with respect to the
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front-end body module 400, the front body module 200 and the front extension
body module 600. In the variation of a vehicle body platform 1 shown, the passen-
ger body module 100 comprises a floorpan 130 made from a metal sheet and com-
prising a tunnel 150 extending in longitudinal direction (x) and configured to ac-
commodate part of a vehicle’s powertrain. As well, the passenger body module
100 shown comprises an upper framework 140, respectively a truss. As well, this
variation of a passenger body module comprises a firewall 160 arranged adjacent

to the rear body module 300.

In the variation of vehicle body platform 1 as shown in Fig. 5, the front body mod-
ule 200 comprises a left rear structural interface member 221 and a right rear
structural interface member 222. In addition, it comprises a left front rail 231 ex-
tending from a left rear structural interface member 221 essentially in the longitu-
dinal direction (x) of the front body module 200 and a right front rail 232 ex-tend-
ing from the right rear structural interface member 222 essentially in the longitu-
dinal direction (x) of the front body module 200. The front structural interface 610
of the front extension body module 600 comprises a left front structural interface
member 611 and a right front structural interface member 612, the left front struc-
tural interface member 611 corresponding to the right left structural interface
member 221 of the front body module 200 and the right front structural interface
member 612 corresponding to the right rear structural interface member 222 of
the front body module 200. The front extension body module 600 further com-
prises a left front extension rail 631 extending from the left front structural inter-

face member 611 essentially in the longitudinal direction (-x) of the front extension
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body module 600 to a left rear structural interface member 621. As well it com-
prises a right front extension rail 632 extending from the right rear structural inter-
face member 612 essentially in the longitudinal direction (-x) of the front extension
body module 600 to a right rear structural interface member 622. In such a varia-
tion of the invention, the left rear structural interface member 621 and the right
rear structural interface member 622 may then be interconnected with a corre-
sponding front structural interface 110 of the passenger body module 100, re-
spectively left and right members of the front structural interface. Thus, as indicated
with the horizontal dashed lines in Figs. 4 and 5 the passenger body module 100
and the front extension body module 600 and the front body module 200 can be
arranged such that front structural interface 110 of the passenger body module
100 and the front structural interface 6 10 of the front extension body module 600
and the front structural interface 210 of the front body module 200 are essentially
arranged on a straight line in the longitudinal direction (x) of the vehicle body plat-
form 1. At the same time the assembly comprising the left front extension rail 631
and the left front rail 231 and the associated structural interface members 621,
611,221, 211 as well as assembly comprising the right front extension rail 632
and the right front rail 232 and the associated structural interface members 622,
612, 222, 212 are both essentially arranged on straight lines in the longitudinal

direction (x) of the vehicle body platform 1.

As e.g. indicated in Figs. 4 and 5, a variation of a car vehicle body platform 1 may

also comprise a front-end body module 400 having energy absorbing members to

increase passenger safety as well as decrease damage to the vehicle in case of a
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collision. In the variation shown, the front-end body module 400 therefore com-
prises a bumper beam 430 interconnected with a left and a right crash box 431,
432.The front-end body module 400 comprises a rear structural interface 420 ar-
ranged to be mechanically interconnected with the front structural interface 210
of the front body module 200, respectively with its left and its right front structural
interfaces 211, 212. Thus, e.g. in case of a head-on collision kinetic energy can be
absorbed by the crash boxes 431, 432 and induced loads be transmitted via the
left and the right frontrails 231, 232 as well as the left and the right front extension
rails 631, 632 to front structural interface 110 of the passenger body module 100
and subsequently be taken up by the passenger body module 100. As also indi-
cated e.g. in Fig. 5, a variation of a car vehicle body platform 1 may also comprise
a rear-end body module 500 comprising energy absorbing members. In the varia-
tion shown, the rear-end body module 500 therefore comprises a bumper beam
530 interconnected with a left and a right crash box 531, 532. Thus, passenger
safety in case of rear-end collisions can be improved. As well, using such variations
of vehicle body platforms 1 having front and /or rear-end body modules 400, 500
as described herein damage to the total vehicle body in case of collisions can be
reduced and repair of the body structure after collision can be facilitated as affected

body modules can be replaced and /or disassembled relatively easily.

As illustrated in Figs. 6 to 8, according to a variation of the present invention, at
least some of the front and /or rear structural interfaces 110, 120, 210, 220, 310,
320,420,510,610, 620, 710, 720 comprise flanges 51 having at least one con-

tact face 52 configured for load transfer to an adjacent body module. As shown in
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Figs .7 and 8, the flanges 51 may be arranged at angle brackets 50, whereby mul-

tiple angle brackets 50 may be used (see Fig. 8). In the embodiment shown, each
flange 51 is composed of two angle brackets 50 having complementary contact
faces 52 which together form a composed contact face of a composed fixing plate
55 as indicated by the volume defined by the dotted lines in Fig. 8. The variation of
an angle bracket 50 shown comprises stiffening rips 53 which helps to obtain a
more balanced load transfer from the contact face 53 into the body module, which
in Fig. 8 is a left front extension rail 631. As illustrated in Figs. 7 and 8 the angle
brackets 50, respectively a composed fixing plate 50, may comprise bores 54 to
receive at fastener 56 which in the variation shown are threaded bolts. The bores
54 are arranged such that at least some of them correspond to at least some of the
bores bore arranged in a flange 51 of a structural interface of an adjacent body

module.

As indicated in Figs. 6 and 7, in the variations of a vehicle body platform 1 shown,
the rear structural interface 220 of the front body module 200 and the rear struc-
tural interface 620 of the front extension body module 600 are identical types of
interfaces configured to be mechanically interconnected with same mechanical
connecting points 10 (e.g. bores) of the front structural interface 110 of the pas-

senger body module 100.
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REFERENCE NUMERALS
1 Vehicle body platform 25 221
10 Connecting point
50 Angle bracket 222
51 Flange
52 Contact face 231
53 Stiffening rip 30 232
54  Bore (opening) 240
55 Composed fixing plate 260
56 Fastener 300
100 Passenger body module 310
110 Front structural interface 35 320
120 Rear structural interface 350
130 Floorpan 360
140 Upper framework 400
150 Tunnel 420
160 Firewall 40 430
200 Front body module 431
210 Front structural interface 432
211 Left front structural interface 500

member 510
212 Right front structural interface 45 530

member 531
220 Rear structural interface 532
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CLAIMS

1.

Vehicle body platform (1) for an automobile, comprising

a. a passenger body module (100) comprising a front structural inter-

face (110) and a rear structural interface (120);

b. a front body module (200) comprising a rear structural interface

(220);

c. a rear body module (300) comprising a front structural interface

(310);

d. whereby

i. the rear structural interface (220) of the front body module
(200) and the front structural interface (110) of the passen-
ger body module (100) are corresponding structural inter-
faces configured to mechanically interconnect the passenger

body module (100) with the front body module (200) and

ii. the front structural interface (310) of the rear body module
(300) and the rear structural interface (120) of the passenger

body module (100) are corresponding structural interfaces
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configured to mechanically interconnect the passenger body

module (100) with the rear body module (300).

The vehicle body platform (1) according to claim 1, wherein the vehicle body
platform (1) further comprises a passenger extension body module (700)
configured to be arranged between the passenger body module (100) and

the rear body module (300).

The vehicle body platform (1) according to claim 2, wherein the passenger
extension body module (700) comprises a front structural interface (710)
configured to be mechanically interconnected with the rear structural inter-
face (120) of the passenger body module (100) and a rear structural inter-
face (720) configured to be mechanically interconnected with the front struc-

tural interface (310) of the rear body module (300).

The vehicle body platform (1) according to claim 3, wherein the rear struc-
tural interface (120) of the passenger body module (100) and the rear struc-
tural interface (720) of the passenger extension body module (700) are
identical types of interfaces configured to be mechanically interconnected
with the same mechanical connecting points (10) of the front structural in-

terface (310) of the rear body module (300).

The vehicle body platform (1) according to claim 3, wherein the rear struc-
tural interface (120) of the front body module (100) and the rear structural

interface (720) of the passenger extension body module (700) are different
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types of interfaces configured to be mechanically interconnected with differ-
ent mechanical connecting points (10) of the front structural interface (310)

of the passenger body module (300).

The vehicle body platform (1) according to any one of the preceding claims,
wherein the vehicle body platform (1) comprises a front extension body

module (600) configured to be arranged between the passenger body mod-

ule (100) and the front body module (200).

The vehicle body platform (1) according to claim 6, wherein the front exten-
sion body module (600) comprises a front structural interface (610) config-
ured to be mechanically interconnected with the rear structural interface (220)
of the front body module (200) and a rear structural interface (620) config-
ured to be mechanically interconnected with the front structural interface

(110) of the passenger body module (100).

The vehicle body platform (1) according to claim 7, wherein the rear struc-
tural interface (220) of the front body module (200) and the rear structural
interface (620) of the front extension body module (600) are identical types
of interfaces configured to be mechanically interconnected with same me-
chanical connecting points (10) of the front structural interface (110) of the

passenger body module (100).

The vehicle body platform (1) according to claim 7, wherein the rear struc-

tural interface (220) of the front body module (200) and the rear structural



10

15

20

CA 03083075 2020-05-20

WO 2019/101815 PCT/EP2018/082125

10.

11.

12.

13.

34/40

interface (620) of the front extension body module (600) are different types
of interfaces configured to be mechanically interconnected with different me-
chanical connecting points (10) of the front structural interface (110) of the

passenger body module (100).

The vehicle body platform (1) according to any one of the preceding claims,
wherein the vehicle body platform (1) comprises a front-end body module
(400) having a rear structural interface (420) configured to be mechanically

interconnected with a front structural interface (210) of the front body mod-

ule (200).

The vehicle body platform (1) according to any one of the preceding claims,
wherein the vehicle body platform (1) comprises a rear-end body module

(500) comprising a front structural interface (510) configured to be mechan-
ically interconnected with a rear structural interface (320) of the rear body

module (300).

The vehicle body platform (1) according to any one of the preceding claims,
wherein the vehicle body platform (1) comprises an auxiliary stiffening

structure (800) mechanically interconnecting the front body module (200)

with the passenger body module (100).

The vehicle body platform (1) according to claim 12, wherein the auxiliary

stiffening structure (800) is arranged at a side of the vehicle body platform

that during operation of the vehicle is directed away from the roadway.
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The vehicle body platform (1) according to any one of the preceding claims,
wherein at least one of the front and /or rear structural interfaces (110, 120,
210,220,310,320,420,510,610,620, 710, 720) comprises at least one
flange (51) having at least one contact face (52 ) configured for load transfer

to an adjacent body module (100, 200, 300, 400, 500, 600, 700).

The vehicle body platform (1) according to claim 14, wherein the flange (51)

is arranged at an angle bracket (50).

The vehicle body platform (1) according to any one of claims 14 and 15,
wherein the flange (51) is at least partially composed of at least two angle
brackets (50) having complementary contact faces (52) together forming a

composed contact face of a composed fixing plate (55).

The vehicle body platform (1) according to any one of the preceding claims,
wherein the rear structural interface (220) of the front body module (200)
comprises a left rear structural interface member (22 1) and a right rear struc-
tural interface member (222) and the front body module (200) comprises a
left front rail (231) extending from a right rear structural interface member
(221) essentially in the longitudinal direction (x) of the front body module
(200) and a right front rail (232) extending from the right rear structural in-
terface member (222) essentially in the longitudinal direction (x) of the front

body module (200).
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The vehicle body platform (1) according to any one of the preceding claims,
wherein the rear structural interface (620) of the front extension body mod-
ule (600) comprises a left rear structural interface member (62 1) and a right
rear structural interface member (622) and the front extension body module
(600) comprises a left front extension rail (631) extending from a left rear
structural interface member (62 1) essentially in the longitudinal direction (x)
of the front extension body module (600) and a right front extension rail
(632) extending from the right rear structural interface member (622) es-
sentially in the longitudinal direction (x) of the front extension body module

(600).

The vehicle body platform (1) according to claim 18, wherein the front
structural interface (610) of the front extension body module (600) com-
prises a left front structural interface member (611) and a right front struc-
tural interface member (612), the left front structural interface member
(611) and the left rear structural interface member (62 1) of the front ex-
tension module (600) and the left front extension rail (63 1) being essen-
tially arranged on a straight line in the longitudinal direction (x) of the front
extension body module (600) and the right front structural interface mem-
ber (612) and the right rear structural interface member (622) of the front
extension module (600) and the right front extension rail (632) being es-
sentially arranged on a straight line in the longitudinal direction (x) of the

front extension body module (600).
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The vehicle body platform (1) according to any one of claims 6 to 19,
wherein when the passenger body module (100) and the front extension
body module (600) and the front body module (200) are in a mechanically
interconnected state, the front structural interface (110) of the passenger
body module (100) and the front structural interface (610) of the front ex-
tension body module (600) and the front structural interface (210) of the
front body module (200) are essentially arranged on a straight line in the lon-

gitudinal direction (x) of the passenger body module (100).

The vehicle body platform (1) according to any one of the preceding claims,

wherein the rear body module (300) comprises a truss.

The vehicle body platform (1) according to any one of the preceding claims,
wherein the mechanical interconnections between the structural interfaces

(110, 120, 210, 220, 310, 320, 420, 510, 610, 620, 710, 720) are em-

bodied as detachable mechanical interconnections.

The vehicle body platform (1) according to claim 22, wherein the detachable

mechanical interconnections are established by fasteners (56).

The vehicle body platform (1) according to claim 23, wherein the fasteners

comprise at least one screw and/or threaded bolt and/or rivet.
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25.

26.

27.

28.

29.

30.

31.

38/40

The vehicle body platform (1) according any one of the preceding claims,
wherein the passenger body module (100) comprises a floorpan (130)

made from a sheet material.

The vehicle body platform (1) according to claim 25, wherein the passenger
body module (100) comprises an upper framework (140) arranged on and

mechanically interconnected with the floorpan (130).

The vehicle body platform (1) according to any one of the preceding claims,
wherein the passenger body module (100) comprises at least one tunnel
(150) extending along the passenger body module (100) in longitudinal di-

rection (x) of the passenger body module (100).

The vehicle body platform (1) according to any one of the preceding claims,
wherein an internal combustion engine is arranged in the rear body module

(300).

The vehicle body platform (1) according to any one of the preceding claims,

wherein an electric motor is arranged in the rear body module (300).

The vehicle body platform (1) according to any one of the preceding claims,
wherein at least part of an electric powertrain is arranged in the front body

module (200).

A passenger body module (100) according to any of the preceding claims.
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32.

33.

34.

35.

36.

39/40

A front body module (200) according to any one of claims 1 to 30.

A rear body module (300) according to any one of claims 1 to 30.

A front extension body module (600) according to any one of claims 6 to 30.

A passenger extension body module (700) according to any one of claims 2

to 30.

An automobile comprising a vehicle body platform (1) according to any one

of claims 1 to 30.
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