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(54) Title: AUXILIARY FRAME FOR SUPPORTING A VEHICLE BODY

(57) Abstract: The present invention relates to an auxiliary frame (A) for sup-
porting a vehicle body portion (2) such as a tipper. The auxiliary frame (A) com-
s Pl prises two beam members (Al, A2) configured to be attached to longitudinal
“~ beams (M1, M2) of a main frame (M) of a vehicle chassis. The respective beam
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member (Al, A2) has a cross sectional profile having a straight web portion (10)
and a hook shaped end portion (20). The straight web portion (10) is configured
to be attached to a longitudinal beam (M1, M2) of the main frame (M) and the
hook shaped end portion (20) is configured for supporting the vehicle body por-
tion (2). The present invention also relates to a vehicle.
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AUXILIARY FRAME FOR SUPPORTING A VEHICLE BODY

TECHNICAL FIELD

The invention relates to an auxiliary frame for supporting a vehicle body portion
of a vehicle. The invention also relates to a vehicle.

BACKGROUND ART

Certain heavy vehicles such as e.g. construction vehicles and mining tipper
vehicles require an auxiliary frame for supporting the tipper body. The auxiliary
frame is attached to the longitudinal beams of a main frame of the vehicle
chassis, the longitudinal beams having a C-profile with the opening facing each
other. The auxiliary frame is required both in order to increase the level of the
chassis above the vehicle wheels and to increase the bending strength as well
as torsional stiffness of the chassis.

A solution is to provide an auxiliary frame with two beam members which have
rectangular profiles, e.g. beams with C-profiles that have been modified to
rectangular profiles by welding vertical plates to close the open side of the C-
profile in order to increase the strength and the torsional stiffness. These
beams with essentially rectangular profiles then need to be attached to the
longitudinal beams of the main frame via fastening members which are
attached to the longitudinal beam by means of screw joints and welded to the

auxiliary beam member.

During operation of e.g. a mining tipper vehicle the vehicle may in certain
situations such as e.g. twisting of the chassis and tilt during tipping while
carrying heavy load which may result in cracks in the beam members of the

auxiliary frame.
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OBJECTS OF THE INVENTION

An object of the present invention is to provide an auxiliary frame for supporting
a vehicle body portion of a vehicle which is robust and durable.

Another object of the present invention is to provide a vehicle comprising such

an auxiliary frame.

SUMMARY OF THE INVENTION

These and other objects, apparent from the following description, are achieved
by a method, a control device, a vehicle, a computer program and a computer
readable medium, as set out in the appended independent claims. Preferred
embodiments of the method and the control device are defined in appended
dependent claims.

Specifically an object of the invention is achieved by an auxiliary frame for
supporting a vehicle body portion of a vehicle. The auxiliary frame comprises
two beam members configured to be attached to longitudinal beams of a main
frame of a vehicle chassis. The respective beam member has a cross sectional
profile having a straight web portion and a hook shaped end portion. The
straight web portion is configured to be attached to a longitudinal beam of the
main frame and the hook shaped end portion is configured for supporting the
vehicle body portion.

Hereby a lighter and more robust auxiliary frame may be obtained. By thus
providing a lighter auxiliary frame the weight of the vehicle chassis will affect
the load of the vehicle to a lesser extent, thus allowing more load on the
vehicle, e.g. a tipping vehicle. The shape of the respective beam member with
the cross sectional profile having a straight web portion and an opposite hook
shaped end portion no welding is required in order to attach the respective
beam member to the respective longitudinal beam. The shape of the
respective beam member facilitates attaching the respective beam member to
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the respective longitudinal beam by means of screw joints, which in turn
facilitates reducing the need for cross sectional beams to a minimum. With the
shape of the respective beam member having a cross sectional profile having
a straight web portion and an opposite hook shaped end portion a resilient
function is obtained. The shape of the respective beam member facilitates
utilizing material, e.g. steel, with a high yield limit. With the hook shaped end
portion of the respective beam member of the auxiliary frame a more evenly
distributed pressure between the vehicle body portion, which is supported by
the two beam members, and the vehicle chassis comprising the two beam
members may be obtained without having to use beam members with
rectangular profiles which are heavy. The shape of the respective beam
member with the cross sectional profile having a straight web portion and an
opposite hook shaped end portion facilitates a more favourable force
distribution to the respective longitudinal beam having a C-shaped profile,
essentially hitting the shear centre of the respective C-shaped longitudinal

beam.

According to an embodiment of the auxiliary frame the straight web portion is
configured to be arranged substantially vertically to constitute a lower portion
of the auxiliary frame.

According to an embodiment of the auxiliary frame the hook shaped end
portion is configured to extend laterally from the web portion and constitute a
substantially horizontal support portion.

According to an embodiment of the auxiliary frame the beam member is
configured to extend upwardly from a longitudinal beam of the main frame.

According to an embodiment of the auxiliary frame the hook shaped end
portion comprises a substantially horizontal lower portion extending laterally
from the straight web portion, a substantially horizontal upper portion and an
intermediate curved portion connecting the lower and upper portions.
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According to an embodiment of the auxiliary frame the straight web portion is
configured to be attached to a web portion of a longitudinal beam by means of
screw joint members. By thus utilizing screw joints for the attachment the need

for cross sectional beams of the chassis is reduced to a minimum.

According to an embodiment of the auxiliary frame the longitudinal beams
have a C-shaped cross sectional profile, the longitudinal beams running at a
distance from each other with the respective C-opening facing each other,
wherein the opening of the hook shaped end portion of the respective beam
member are facing each other. Hereby a more favourable force distribution to
the respective longitudinal beam is provided, the force essentially hitting the
shear centre of the respective C-shaped longitudinal beam. Hereby the
support for the vehicle body portion becomes wider in that the distance
between the hook shaped portions of the respective beam member of the
auxiliary frame is greater compared to using beam members with rectangular

cross sectional profiles.

Specifically an object of the invention is achieved by a vehicle comprising an

auxiliary frame as set out herein.

BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding of the present invention reference is made to the
following detailed description when read in conjunction with the accompanying
drawings, wherein like reference characters refer to like parts throughout the

several views, and in which:

Fig. 1 schematically illustrates a side view of a vehicle according to an
embodiment of the present disclosure;

Fig. 2 schematically illustrates a plan view of a vehicle in fig. 1 showing its
chassis and wheel axles with vehicle wheels according to an embodiment of
the present disclosure;
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Fig. 3a schematically illustrates a perspective view of portion of a beam
member of an auxiliary frame attached to a longitudinal beam of a main frame

of a vehicle according to an embodiment of the present disclosure;

Fig. 3b schematically illustrates a perspective view of portion of a beam
member of an auxiliary frame attached to a longitudinal beam of a main frame

of a vehicle according to an embodiment of the present disclosure;

Fig. 3c schematically illustrates a profile of a beam member of an auxiliary
frame attached to a longitudinal beam of a main frame of a vehicle according

to an embodiment of the present disclosure; and

Fig. 4 schematically illustrates a rear view of the vehicle in fig. 1.

DETAILED DESCRIPTION

Fig. 1 schematically illustrates a side view of a vehicle V according to the
present invention. The exemplified vehicle V is a commercial vehicle in the
shape of a truck. The exemplified vehicle V is a tipper vehicle. The vehicle V
has a cab 1 and a tippable load carrying body 2.

The vehicle according to the present disclosure could be any suitable vehicle
requiring auxiliary frame according to the present disclosure such as a
construction vehicle. The vehicle according to the present disclosure could be

an autonomous vehicle.

The vehicle V has front wheels LF of which the left wheel LF is shown. The
vehicle V has tractive wheels LD of which the left wheel LD is shown. The

vehicle has rear wheels LR of which the left wheel LR is shown.

The vehicle V comprises a vehicle chassis C. The vehicle chassis C comprises
a main frame M and an auxiliary frame A. The vehicle chassis C is configured
to support the tippable load carrying body 2 by means of the auxiliary frame A.
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The auxiliary frame A is configured to support the tippable load carrying body
2.

Fig. 2 schematically illustrates a plan view of a vehicle V in fig. 1 showing its
chassis and wheel axles with vehicle wheels according to an embodiment of
the present disclosure.

The vehicle V has a front wheel axle X1 with left and right front wheels LF, RF.
The vehicle has a drive axle X2 with left and right tractive wheels LD, RD. The
vehicle has a rear wheel axle X3 with left and right rear wheels LT, RT. The

rear wheel axle X3 is according to an embodiment a tag axle.

As described with reference to fig. 1, the vehicle V comprises a vehicle chassis

C, comprising a main frame M and an auxiliary frame A.

The main frame M comprises a left longitudinal beam M1 and a right
longitudinal beam M2. The left and right longitudinal beams M1, M2 are
arranged to run in the longitudinal direction of the vehicle V at a distance from
each other.

The auxiliary frame A comprises a left beam member A1 and a right beam
member A2. The left and right beam members A1, A2 are configured to be
attached to the longitudinal beams M1, M2 of the main frame M. The left beam
member A1 is configured to be attached to an upper outer portion of the left
longitudinal beam M1, see also fig. 4. The right beam member A2 is configured
to be attached to an upper outer portion of the right longitudinal beam M2, see
also fig. 4. The left and right beam members A1, A2 are arranged to run in the
longitudinal direction of the vehicle V along the left and right longitudinal beams
M1, M2 from a rear position of the vehicle and a certain distance along the
vehicle so as to provide support for a vehicle body portion, e.g. a tippable load
carrying body 2 as illustrated in fig. 1. The left and right beam members A1,
A2 are thus arranged to run in the longitudinal direction of the vehicle V at a
distance from each other.
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The chassis C of the vehicle V may comprise a set of cross sectional beams
C1,C2, C3, C4, C5. Cross sectional beams are arranged at a suitable distance
from each other between the longitudinal beams M1, M2 of the main frame M
and the beam members A1, A2 of the auxiliary frame. With the solution
according to the present invention the number cross sectional beams of the
auxiliary frame may be reduced.

A portion of a beam M1 of the main frame M and a portion of a beam member
A1 of the auxiliary frame A attached to the beam M1 are described in more

detail with reference to fig. 3a-c.

Fig. 3a schematically illustrates a perspective view of portion of a beam
member A1 of an auxiliary frame attached to a longitudinal beam M1 of a main
frame of a vehicle according to an embodiment of the present disclosure, fig.
3b schematically illustrates another perspective view of the portion of the beam
member A1 and portion of the longitudinal beam M1 to which the beam
member is attached; and fig. 3¢ schematically illustrates a profile of the beam
member A1 attached to the longitudinal beam M1 according to an embodiment

of the present disclosure.

The beam member A1 has a cross sectional profile having a straight web
portion 10 and a hook shaped end portion 20. The straight web portion 10 is
configured to be attached to a longitudinal beam M1 of a main frame of the
chassis of a vehicle.

The hook shaped end portion 20 is configured for supporting a vehicle body
portion, as illustrated in fig. 1 and fig. 4.

The longitudinal beam M1 has a C-shaped cross sectional profile. The C-
shaped longitudinal beam M1 has a substantially horizontal lower portion 32,
a substantially horizontal upper portion 34 and an intermediate straight web
portion 36 connecting the lower portion 32 and upper portion 34. The
intermediate straight web portion 36 has an outer side 36a facing away from

the direction of the horizontal lower portion 32 and horizontal upper portion 34,
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and an opposite inner side 36b. The C-shaped cross sectional profile of the
longitudinal beam M1 forms an opening O1 with the inner side 36b as the end

of the opening O1.

According to this embodiment of the beam member A1 the straight web portion
10 has a lower end portion 12 configured to be attached to an upper portion of
the beam M1. The lower end portion 12 of the straight web portion 10 is
configured to be attached to an upper portion of the intermediate straight web
portion 36 of the horizontal beam M1. The inner side 10b of the straight web
portion 10 is arranged to face the outer side 36a of the intermediate straight
web portion 36 when the beam member A1 is attached to the longitudinal beam
M1.

The straight web portion 10 has an outer side 10a and an opposite inner side
10b.

According to this embodiment of the beam member A1 the hook shaped end
portion 20 comprises a substantially horizontal lower portion 22 extending
laterally from the straight web portion 10, a substantially horizontal upper
portion 24 and an intermediate curved portion 26 connecting the lower portion

22 and upper portion 24.

The substantially horizontal upper portion 24 of the hook shaped end portion
20 has an upper side 24a on which a body portion of the vehicle is intended to

rest.

The hook shaped end portion 20 of the beam member A1 forms an opening
02 facing in the same direction as the opening O1 of the C-shaped cross
sectional profile of the longitudinal beam M1 when the beam member A1 is

attached to the longitudinal beam M1, as illustrated in fig. 3a-c.

As illustrated in fig. 3a and 3c, the straight web portion 10 of the beam member

A1 is according to this embodiment configured to be attached to the straight
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web portion 36 of the longitudinal beam M1 by means of screw joint members
J.

With the shape of the beam member A1 having a cross sectional profile having
a straight web portion 10 and an opposite hook shaped end portion 20 a
resilient function is obtained, see fig. 3c.

As illustrated in fig. 3c the hook shaped end portion 20 will provide a resilient
deformation when subjected to a force F. Due to the shape of the beam
member A1 with the cross sectional profile having the straight web portion 10
and the opposite hook shaped end portion 20 the deformation will be relatively
small and the essentially horizontal upper portion 24 of the hook shaped end
portion 20 will remain essentially horizontal but slightly lowered, see dotted line
of upper portion 24°. The deformation of the essentially horizontal lower portion
22 of the hook shaped end portion 20 is also illustrated with dotted lines as
lower portion 22°.

Due to the shape of the beam member A1 with the cross sectional profile
having the straight web portion 10 and the opposite hook shaped end portion
20 and its attachment to the longitudinal beam M1 with the C-shaped profile
where the opening O2 of the hook shaped end portion 20 and the opening Of1
of the C-shaped longitudinal beam facing in the same direction a more
favourable force distribution is facilitated, where the force essentially is

transferred to the shear centre of the C-shaped longitudinal beam M1.

Thus, when the beam member A1 is attached to the longitudinal beam M1, the
substantially horizontal lower portion 22 of the hook shaped end portion 20 of
the beam member A1 is extending laterally from the straight web portion 10 in
a direction opposite to the direction of the substantially horizontal lower portion
32 and substantially horizontal lower portion of the C-shaped longitudinal
beam M1.

Fig. 4 schematically illustrates a rear view of the vehicle V in fig. 1.
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The vehicle V has a vehicle body portion 2 in the shape of a tippable load
carrying body 2. As described with reference to fig. 1 the vehicle V comprises
a vehicle chassis comprising a main frame M and an auxiliary frame A. The
vehicle chassis is configured to support the tippable load carrying body 2 by
means of the auxiliary frame A. The auxiliary frame A is thus configured to
support the tippable load carrying body 2. In fig. 4 the rear wheel axle X3 with
the rear wheels LT, RT is shown.

As described with reference to fig. 2 the main frame M comprises a left
longitudinal beam M1 and a right longitudinal beam M2. The left and right
longitudinal beams M1, M2 are arranged to run in the longitudinal direction of
the vehicle V at a distance from each other.

According to this embodiment the longitudinal beams M1, M2 have a C-shaped
cross sectional profile. The longitudinal beams M1, M2 are configured to run
at a distance from each other with the respective C-opening facing each other.
The C-shaped longitudinal beams M1, M2 are thus arranged standing with its
lower and upper essentially horizontal portions extending in the transversal
extension of the vehicle V and the essentially straight web portion connecting
the upper and lower essentially horizontal portions is extending in a direction
essentially orthogonal to the longitudinal and transversal extension of the
vehicle. The longitudinal beams M1, M2 are supported by the wheel axles of

the vehicle V.

The auxiliary frame A comprises a left beam member A1 and a right beam
member A2. The left and right beam members A1, A2 are configured to be
attached to the longitudinal beams M1, M2 of the main frame M. The left beam
member A1 is configured to be attached to an upper outer portion of the left
longitudinal beam M1. The right beam member A2 is configured to be attached
to an upper outer portion of the right longitudinal beam M2. The left and right
beam members A1, A2 are arranged to run in the longitudinal direction of the

vehicle V along the left and right longitudinal beams M1, M2.
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The respective beam member A1, A2 has a cross sectional profile having a
straight web portion 10 and a hook shaped end portion 20. The straight web
portion 10 of the left beam member A1 is attached to the left longitudinal beam
M1 and the straight web portion 10 of the right beam member A2 is attached
to the right longitudinal beam of the main frame M of the chassis of a vehicle
V.

The hook shaped end portion 20 of the respective beam member A1, A2 is
configured for supporting the vehicle body portion 2, e.g. a tippable load
carrying body 2. The left and right beam members A1, A2 are thus arranged
to run in the longitudinal direction of the vehicle V at a distance from each
other.

In this embodiment the straight web portion 10 of the respective beam member
A1, A2 is configured to be arranged substantially vertically to constitute a lower
portion of the auxiliary frame A. The straight web portion 10 of the respective
beam member A1, A2 is thus extending in a direction essentially orthogonal to
the longitudinal and transversal extension of the vehicle V. A lower portion of
the straight web portion 10 of the respective beam member A1, A2 is attached
to the outer side of an upper portion of the straight web portion of the respective
C-shaped longitudinal beams M1, M2.

In this embodiment the hook shaped end portion 20 of the respective beam
member A1, A2 is configured to extend laterally from the web portion 10 and
constitute a substantially horizontal support portion.

In this embodiment the respective beam member A1, A2 is configured to
extend upwardly from the respective longitudinal beam M1, M2 of the main
frame M. In this embodiment the respective beam member A1, A2 is
configured to extend upwardly from the respective longitudinal beam M1, M2
of the main frame M so that the hook shaped end portion 20 is above the level
of the vehicle wheels, here illustrated with the wheels LT, RT.
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The opening of the hook shaped end portion 20 of the respective beam
member A1, A2 are facing each other.

The foregoing description of the preferred embodiments of the present
invention has been provided for the purposes of illustration and description. It
is not intended to be exhaustive or to limit the invention to the precise forms
disclosed. Obviously, many modifications and variations will be apparent to
practitioners skilled in the art. The embodiments were chosen and described
in order to best explain the principles of the invention and its practical
applications, thereby enabling others skilled in the art to understand the
invention for various embodiments and with the various modifications as are

suited to the particular use contemplated.
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CLAIMS

1. An auxiliary frame (A) for supporting a vehicle body portion (2) of a vehicle
(V), the auxiliary frame (A) comprising two beam members (A1, A2) configured
to be attached to longitudinal beams (M1, M2) of a main frame (M) of a vehicle
chassis (C), wherein the respective beam member (A1, A2) is configured to
extend upwardly from a longitudinal beam (M1, M2) of the main frame (M),
characterized in that the respective beam member (A1, A2) has a cross
sectional profile having a straight web portion (10) and a hook shaped end
portion (20), the straight web portion (10) being configured to be attached to a
longitudinal beam (M1, M2) of the main frame (M) and the hook shaped end
portion (20) being configured for supporting the vehicle body portion (2).

2. The auxiliary frame according to claim 1, wherein the straight web portion
(10) is configured to be arranged substantially vertically to constitute a lower
portion of the auxiliary frame (A).

3. The auxiliary frame according to claim 1 or 2, wherein the hook shaped
end portion (20) is configured to extend laterally from the web portion and

constitute a substantially horizontal support portion.

4. The auxiliary frame according to any of claims 1-3, wherein the hook
shaped end portion (20) comprises a substantially horizontal lower portion (22)
extending laterally from the straight web portion (10), a substantially horizontal
upper portion (24) and an intermediate curved portion (26) connecting the
lower and upper portions (22, 24).

5. The auxiliary frame according to any of claims 1-4, wherein the straight
web portion (10) is configured to be attached to a web portion (36) of a

longitudinal beam by means of screw joint members (J).

6. The auxiliary frame according to any of claims 1-5, wherein the respective
beam member (A1, A2) is configured to be connected to longitudinal beams
(M1, M2) having a C-shaped cross sectional profile and running at a distance
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from each other with the respective C-opening (O1) facing each other, wherein
the opening (O2) of the hook shaped end portion (20) of the respective beam
(A1, A2) member are facing each other.

7. Avehicle (V1) comprising an auxiliary frame (A) according to any of claims
5 1-6.
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