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COMMON UNDERBODY PLATFORM FOR FRONT ENGINE FRONT
WHEEL DRIVE AND REAR ENGINE REAR WHEEL DRIVE VEHICLES

FIELD OF INVENTION:

The invention generally relates to motor vehicle body, and particularly to a common
underbody for monocoque construction to facilitate front engine frént wheel drive as
well as rear engine rear wheel drive vehicles. More particularly it relates to modular
underbody component design and packaging to handle version complexity, and to
minimize the investment cost, as well as shorter lead times from vehicle concept to

start of produbtion.

BACKGROUND OF THE INVENTION: »

An underbody is a critical factor for the structural integrity of a unibody vehicle.
Basically there are four unibody structures namely front-engine rear-driVe, front-
engine front-wheel drive, mid-engine rear-drive and rear-engine rear-wheel drive. In .
front-engine front-wheel drive, the engine is mounted between the front rails and the
transaxle drives the front wheels. It is also called a front-wheel drive vehicle.
Whereas the rear-engine rear-wheel drive is one which places both the engine and

drive wheels at the rear of the vehicle.

The conventional motor vehicles having monocoque construction and front-engine
front-wheel drive architecture includes a dedicated front structure for engine, front
suspension, steering and cooling pack mounting. The rear structure includes a rear
suspension and fuel system mounting. But due to engine in front it is difficult to get -
a good aerodynamic mono volume vehicle. Whereas the vehicles having monocoque
construction and rear-engine rear-wheel drive architecture includes a dedicated front
structure for front suspension, steering and cooling pack mounting. The rear structure
includes an engine, rear suspension and fuel system mounting. Havirig engine in the

rear side gives simplicity for moﬁovolume vehicle but further models like coupe,
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sedan, compact sedan, MPV etc are not feasible. Hence the vehicle manufacturers
are required to develop a minimum of two different sets of underbody platforms to
cater these two different engine location approaches. Hence there is an increase in
cost, investment, man-hour, testing requirements and time for development of

different sets of underbody for different segments of vehicles.

- OBJECT OF THE INVENTION
The primary object of the present invention is to obviate the above mentioned

drawbacks.

Another object of the invention is to provide a modular under body structure for
motor vehicles with flexible location of engine for front-engine front-wheel drive as
well as rear-engine rear-wheel drive vehicles.

Yet another object of the present invention is to manufacture vehicle variants by

using major common aggregates.

- SUMMARY OF THE INVENTION .
The various embodiments of the present invention provide a common underbody for
vehicles. The common underbody comprises a lower sub-structure having a front

| extended frame, firewall, front floor and a modular rear floor to accommodate
common aggregates to define the underbody of the vehicle. The common aggregates
are selectively mounted on said lower sub-structure to manufacture vehicle variants
with desired location of engine at front end or rear end of the vehicles. A cradle is
provided at rear end of said lower sub-structure. A frame extension elements and a
mid floor is provided at rear end for fnanufacturing front engine variant. A modular

front suspension mounting point is provided for manufacturing vehicle variants.

According to present invention, said front extended frame is provided for mounting

front engine in case of front engine front wheel drive vehicle. In case of front engine
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mounting a CNG/LPG cylinder or battery can Be mounted on said cradle below said
modular rear floor. The frame extension elements and mid floor is mounted on the
substructure when the front engine such as sedan is to be constructed and said rear
floor assem‘bly is fitted after mid floor element to achieve the commonality. In case
of rear engine mounting the rear floor portion is removed and extended floor portion
is provided to mount the rear engine and the front engine mounting space can be
utilized for mounting the spare wheel etc. The cradle is provided for mounting rear
engine or CNG/LPG cylinder or battery pack etc and further a modified frame can be

attached at rear end for increase in the capacity of alternate fuels.

The common aggregates assembled on said sub-structure to manufacture front
engine front wheel drive variant are wheel arch outer, suspension tower outer, wheel
arch inner, rear floor assembly, front engine, a cradle for mounting CNG/LPG
cylinder or battery at rear end, a fuel tank mounted below the lower sub-structure etc.
The common aggregates assembled on said lower sub-structure to manufacture rear
engine rear wheel drive variant are suspension tower inner, wheel arch inner, rear
floor assembly, a cradle for mounting engine at rear end and a fuel tank mounted
below lower sub-structure. For front engine front wheel drive vehicle or sedan
variant said front suspension mounting point is at the front where as for rear engine
mounting the front wheel mounting point can be shifted inside to reduce the distance
between the front and the rear wheel base region. A change in a wheel base to obtain
said vehicle variant is achieved by altering the location of front suspension mounting
point while keeping the rear suspension mounting point same. The front suspension
tower location can be mounted inside or outside of the passenger compartment

without modifying or changing the firewall.

The common underbody offers greater flexibility in transferring production from one
plant to another due to standardization. More over it reduces the development and
testing time. It offers greater generate space for electric, CNG, LPG, variants without

hampering the customer usable space. The cost reduction is achieved by utilizing the
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resources on a global scale. Moving forward, the common under body of the present
invention can be used in compact car segments such as hatchbacks, sedans, compact
sedans, and coupe, MPV etc to reduce the cost of production and to offer large

interior space.

BRIEF DESCRIPTION OF THE DRAWINGS v

FIG. 1 shows an exploded view of the common underbody for front-engine front-
wheel drive and rear-engine rear-wheel drive vehicles, according to one embodiment
of the present invention.

FIG. 2 shows an exbloded view of the common underbody to design a front-engine
front-wheel drive vehicle, according to one embodiment of the present invention.
FIG. 3 shows an assembled view of the underbody for front-engine front-wheel drive
-vehicle, according to one embodiment of the present invention.

FIG. 4 shows a side view of the underbody for front- front-engine front-wheel drive
vehicle, according.to one embodiment of the present invention.

FIG. 5 shows an exploded view of the common underbody to design a rear-engine
rear-wheel drive vehicle, according to one embodiment of the present invention.

Fig. 6 shows an assembly of different sets of elements which form an underbddy for
Rear engine rear wheel drive vehicle.

FIG. 7 shows a side view of the underbody for rear-engine rear-wheel drive vehicle.

DETAILED DESCRIPTION

The various embodiments of the present invention provide a common underbody for
vehicles. The common underbody comprises a lower sub-structure 1 having a front
extended frame 12, firewall 13, front floor and a modular réar floor 5 to
accommodate common aggregates to define the underbody of the vehicle. The
common aggregates are selectively mounted on said lower sub-structure to
manufacture vehicle variants with desired location of engine at front end or rear end
of the vehicles. A cradle is provided at rear end of said lower sub-structure. A frame

extension elements and a mid floor is provided at rear end for manufacturing front
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engine variant. A modular front suspension mounting point is provided for

manufacturing vehicle variants.

Referring ‘now to the drawings wherein the showings are for the purpose of
illustrating a preferred embodiment of the invention only, and not for the purpose of

limiting the same.

The present invention provides a common underbody for front engine-front wheel
drive as well as rear-engine rear wheel drive vehicles. FIG. 1 is an exploded view of
the common underbody with all the components required to manufacture front-
engine front-wheel drive as well as rear-engine rear-wheel drive vehicles, according
to one embodiment of the present invention. As shown in FIG. 1, the lower sub-
structure 1 is a self supporting under‘body. The lower sub-structure 1 accommodates
various components or common aggregates to.define the underbody of the vehicle
with different drive locations. The lower sub-structure 1 includes a front extended
frame 12, firewall 13, front floor and a part of rear floor 5. The fuel tank ‘la is
mounted below the lower sub-structure 1. The common aggregates can be assembled
on the lower sub-structure 1 through bolting, spot welding, arc welding, riveting,
adhesive bonding etc. The lower sub-structure 1 is taken as the reference segment of
the vehicle to be made. The common aggregates to be assembled to the lower sub-
structure 1 are, a wheel arch outer 2.1 and 2.1a is mounted on both the left and right
hand side of the lower sub-structure 1, a suspension tower outer 2.2 and 2.2a 1is
assembled on both the left and right side of the lower sub-structure 1 from outside of
the firewall, a suspension tower inner 3.1 and 3.1a is assembled on both the left and
right hand side of the lower sub-structure, a wheel arch inner 2.3, 2.3a, 3.1 and 3.1a
is mounted on both the left and right hand side of the lower sub-structure, a rear floor
assembly is bolted or welded to the lower sub-structure 1 to complete the
underbody. The engine is mounted at the front or rear portion of the lower sub-
structure 1 based on the vehicle model to be designed. The cradle 6 is provided for

mounting the engine. A space is provided at the rear end of the rear-engine rear-
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wheel vehicle to mount the CNG cylinder, LPG cylinder and Battery Pack for
electric vehicle. A cradle 6 is provided at the rear end to mount the CNG cylinder,
LPG cylinder and battery pack as per requirement. Consider for example, when the
front engine such as sedan is to be constructed the frame extension 10 and 10a and
mid floor 11 can be used. The rear floor assembly is fitted after mid floor 11 to
achieve the commonality. Accordingly, all the mechanical elements or common
aggregates mentioned above are mounted on the lower sub-structure 1 to design the
front-engine front-wheel drive or the rear-engine rear-wheel drive vehicles. The
front-engine front-wheel drive vehicle variant can be a only petrol/diesel engine
mounted at front frame or a petrol/diesel engine at front and CNG/LPG/battery at
rear end or electrical vehicle with a motor at front end etc. The rear-engine rear-
wheel drive vehicle variant may include a petrol/diesel at rear end with a spare wheel

at front.

The change in wheel base can be achieved by altering the location of front
suspension mounting point, while keeping the rear suspension mounting point same.
For this front suspension tower location can be kept inside or outside of the
passenger compartment without modifying or changing the firewall. The engine in
case of rear mounting position is mounted on a boltable cradle 6 the same cradle 6
can be used with moduiarity for mounting CNG/LPG cylinder or Battery pack or rear
engine. For further increase in capacity of alternate fuels, a new frame can be

developed & attached to body in later stage.

According to present invention, said front extended frame 12 is prbvided for
- mounting front engine 7 in case of front engine front wheel drive vehicle. In case of
front engirie mounting a CNG/LPG cylinder or battery 9 can be mounted on said
cradle below said modular rear floor 5. The frame extension elements (10 and 10a)
and mid floor 11 is mounted on the substructure 1 when the front engine such as
sedan is to be constructed and said rear floor 5 is fitted after mid floor element 11 to

achieve the commonality. In case of rear engine mounting the rear floor 5 is removed
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and extended floor portion 4 is provided to mount the rear engine and the front
engine mounting space can be utilized for mounting the spare wheel etc. The sub
frame structure according to present invention is provided for manufacturing vehicle
variants such as hatch back, coﬁpe, sedan, multi purpose vehicle etc. The cradle is
provided for mounting rear engine or CNG/LPG cylinder or battery pack etc and
further a modified frame can be attached at rear end for increase in the capacity of
alternate fuels.

The common aggregates asserr;bled on said sub-structure to manufacture front
engine front wheel drive variant as shown in FIG. 2 are wheel arch outer (2.1 &
2.1a), suspension tower outer (2.2 & 2.2a), wheel arch inner (2.3 & 2.3a), rear floor
assembly 5, front engine 7, a cradle 6 for mounting CNG/LPG cylinder or battery 9
at rear end, a fuel tank 1a mounted below the lower sub-structure etc. The common
aggregates assembled on said lower sub-structure to manufacture rear engine rear
wheel drive variant are suspension tower inner (3.1 & 3.1a), wheel arch inner (3.2 &
3.2a), extended rear floor 4, a cradle 6 for mounting engine at rear end and a fuel
tank mounted below lower sub-structure 1. The common aggregates are ‘assembled
on the lower sub-structure 1 through bolting, spot welding, arc welding, riveting,
adhesive bonding etc. For front engine front wheel drive vehicle or sedan variant
said front suspension mounting point is at the front where as for rear engine
mounting the front wheel mounting point can be shifted inside to reduce the distance
between the front and the rear wheel base region. A change in a wheel base to obtain
said vehicle variant is achieved by altering the location of front suspension mounting
point while keeping the rear suspension mounting point same. The front suspension
tower location can be mounted inside or outside of the passenger compartment

without modifying or changing the firewall.

When the engine is placed in rear position, the boltable sub frame will carry steering
rack assembly, front suspension components (e.g. lower link, ARB etc). A rear

engine rear wheel drive will facilitate a compact car with maximum interior space
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and a small footprint. The engine incase of front mounting position will be mounted
on 2 front crash members with the help of engine mounts. The front engine front
_ wheel drive will eliminate the drawbacks of rear engine vehicle and will gratify the
needs of other vehicle segments maintaining high manufacturing and quality

standards with reduced costs.

| FIG. 2 is an exploded view of the common underbody to design a front-engine front-
wheel drive vehicle, according to one embodiment of the present invention. The
components shown in FIG. 2 are assembled on the lower sub-structure. The common
aggregates can be assembled on the lower sub-structure 1 through bolting, spot
welding, arc welding, riveting, adhesive bonding, etc. The lower sub-structure 1 is
taken as the reference segment of the vehicle to be made. The wheel arch outer 2.1
and 2.1a is mounted on both the left and right hand side of the lower sub-structure.
The suspension tower outer 2.2 and 2.2a is assembled on both the left and right side
of the lower sub-structure 1 from outside of the firewall. The wheel arch inner 2.3
and 2.3a is mounted on both the left and right hand side of the lower sub-structure.
The rear floor assembly 5 is bolted or welded to the lower sub-structure -1 to
complete the underbody. The front engine 7 is mounted on the front portion of the
lower sub-structure. A space is provided at the rear end to mount the CNG cylinder,
LPG cylinder and Battery Pack for electric vehicle. A cradle 6 is provided at the rear
end to mount the CNG cylinder, LPG cylinder and battery pack as per requirement.
A fuel tank lais mounted below the lower sub-element. Consider for example, when
the front engine such as sedan is to be constructed the frame extension (10 and 10a)
and mid floor 11 can be used. The rear floor assembly 5 is fitted after mid floor 11

element to achieve the commonality.

FIG. 3 is an assembled view of the underbody for front-engine front-wheel drive
vehicle, according to one embodiment of the present invention. The configuration
includes the components 1, 2.1, 2.2, 2.3, 2.1a, 2.2a, 2.3a, 5, 6, 7 and 9 to obtain a

front-engine front-wheel drive vehicle. FIG. 4 is a side view of the underbody for
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front-engine front-wheel drive vehicle, according to one embodiment of the present

invention.

FIG. 5 is an exploded view of the common underbody to design a réar-engine rear-
wheel drive vehicle, according to one embodiment of the present invention. To
manufacture a rear-engine rear-wheel drive vehicle the common aggregates are
" assembled on the lower sub-structure. The common aggregates can be assembled on
the lower sub-structure 1 through bolting, spot welding, arc welding, riveting,
adhesive bonding, etc. The lower sub-structure 1 is taken as the reference segment of
the vehicle to be made. The Suspension tower inner 3.1 and 3.1a is assembled on
both the left and right hand side of the lower sub-structure. The wheel arch inner 3.1
and 3.1a is assembled on both the left and right hand side of the lower sub-structure
1 from inside of the firewall. The rear floor assembly 4 is bolted on lower sub-
structure 1 to complete the underbody. The rear engine 8 is mounted at the rear side
of the lower sub-structure. The cradle 6 is provided for mounting the engine. The

fuel tank 1a is mounted below lower sub-structure.

Fig. 6 shows an assembly of different sets of elements which form an underbody for
Rear engine rear wheel drive vehicle. The configuration includes components 1, 3.1,
3.2, 3.1a, 3.2a, 4, 6 and 8. FIG. 7 is a side view of the underbody for rear-engine

rear-wheel drive vehicle.

ADVANTAGES

e The various embodiments of the present invention provide a common
underbody for front engine front wheel drive as well as rear engine rear
wheel drive vehicles.

e The modular underbody structure generates more vehicle variants with major
common aggregates.

e The common underbody offers greater flexibility in transferring production

from one plant to another due to standardization.
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e More over it reduces the development and testing time.
e It offers greater space for electric, CNG, LPG, variants without hampering
the customer usable space. | |
e Moving forward, the common under body can be used in compact car

segments to reduce the cost of production and to offer large interior space.

The foregoing description is a specific embodiment of the present invention. It
should be appreciated that this embodiment is described for purpose of illustration
only, and that numerous alterations and modifications may be practiced by those
skilled in the art without departing from the spirit and scope of the invention. It is
intended that all such modifications and alterations be included insofar as they come

within the scope of the invention as claimed or the equivalents thereof.
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Claims:

1. A common underbody for vehicles; comprising, » .

a lower sub-structure 1 having a front extended frame, firewall, front floor and a
modular rear floor to accommodate common aggregates to define the underbody of
the vehicle; |

said common aggregates are selectively mounted on said lower sub-structure to
manufacture vehicle variants with desired location of engine at front end or rear end
of the vehicles;

a cradle provided at rear end of said lower sub-structure;

a frame extension elements (10 and 10a) and a mid floor (11) provided at rear end
for manufacturing front engine variant; '

a modular front suspension mounting point for manufacturing vehicle variants.

2. The common underbody according to claim 1, wherein said front extended frame
is provided for mounting front engine in case of front engine front wheel drive

vehicle.

3. The common underbody according to claim 1, wherein in case of front engine
mounting an CNG/LPG cylinder or battéry can be mounted on said cradle below said

modular rear floor.

4. The common underbody according to claim 1, wherein said frame extension (10
and 10a) and mid floor 11 is mounted on said substructure when the front engine
such as sedan is to be constructed and said rear floor assembly 5 is fitted after mid

floor 11 element to achieve the commonality.

5. The common underbody according to claim 1, wherein In case of rear engine
mounting the floor portion 5 is removed and extended portion 4 is provided to mount
the rear engine and the front engine mounting space can be utilized for mounting the

spare wheel etc.
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6. The common underbody according to claim 1, wherein said sub frame structure is
provided for manufacturing vehicle variants such as hatch back, coupe, sedan, MPV -

etc

7. The common undérbody according to claim 1, wherein said cradle is provided for
mounting rear engine or CNG/LPG cylinder or battery pack etc and further a

modified frame can be attached at rear end for increase in the capacity of alternate
fuels.

8. The common underbody according to claim 1, wherein said common aggregates
includes a wheel arch outer, a suspension tower, a wheel arch inner, a rear floor
assembly, front engine, rear engine, CNG cylinder, LPG cylinder, Battery Pack for

electric vehicle, a cradle, a fuel tank, a frame extension element, and a mid floor.

9. The common underbody according to claim 1, wherein said common aggregates
assembled on said sub-structure to manufacture front engine front wheel drive
variant are wheel arch outer (2.1 and 2.1a), suspension tower outer (2.2 and 2.2a),
wheel arch inner (2.3 and 2.3a), rear floor assembly (5), front engine, a cradle for
mouhting CNG/LPG cylinder or battery at rear end, a fuel tank (1a) mounted below

the lower sub-structure etc.

10. The common underbody according to claim 1, wherein said common aggregates
assembled on said lower sub-structure to manufacture rear engine rear wheel drive
variant are suspension tower inner (3.1 and 3.1a), wheel arch inner (3.1 and 3.1a),
rear floor assembly (4), a cradle for mounting engine (8) at rear end and a fuel tank

(1a) mounted below lower sub-structure.

11. The common underbody according to claim 1, wherein said common aggregates
are assembled on the lower sub-structure 1 through bolting, spot welding, arc

welding, riveting, adhesive bonding etc.



WO 2011/121606 PCT/IN2011/000208
13

12. The common underbody according to claim 1, wherein for front engine front
wheel drive vehicle or sedan variant said front suspension mounting point is at the
front where as for rear engine mounting the front wheel mounting point can be
shifted inside to reduce the distance between the front and the rear wheel base

region.

13. The common underbody according to claim 1, wherein a change in a wheel base
to obtain said vehicle variant is achieved by altering the location of front suspension

mounting point while keeping the rear suspension mounting point same.

14. The common underbody according to claim 1, wherein said front suspension
tower location can be mounted inside or outside of the passenger compartment

without modifying or changing the firewall.

15. The common underbody as herein described with reference to accompanying

drawings.
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