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problems of material weakening from thermal influ-
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WELDED JOINT BETWEEN SUBSTANTIALLY
MUTUALLY PERPENDICULAR SUPPORTING
FRAME COMPONENTS OF A VEHICLE
BODYWORK

BACKGROUND

From European patent document EP-PS 0 146 716 it
is known how to construct the supporting structure of a
vehicle body by using node connectors to join together
a plurality of extruded aluminum frame sections. The
node connectors are formed as cast light metal pieces.
Depending upon the node connection location, the ends
of the extruded aluminum sections are secured to the
cast node elements by mounting on a specially molded
support surface or are received within a shell enclosure
and are then welded in place. For certain connecting
regions, such as for example where two extruded alumi-
num sections are in a substantially, mutually perpendic-
ular abutment with one other, it is advisable and more
economical to make a direct connection without using
the cast node connectors.

In the case of heat treatable aluminum alloys, it is well
known that thermal welding produces a considerable
decrease in the strength of the welded aluminum piece
immediately adjacent the weld seam in the so-called
“zone of thermal influence.” In particular, 2 welded
joint oriented in a transverse direction with respect to
an extruded aluminum section is particularly critical
since the weld weakens the extruded aluminum section
in the transverse plane passing through it. Such joints
may fail and be torn off at heavily loaded connection
points, especially during an impact to the vehicle where
extremely high load conditions are present.

It is also known from European patent document
EP-PS 0 146 716 how to join the B post or B pillar
directly to the sill of the vehicle where both frame
elements are formed as extruded aluminum sections. A
surrounding weld seam applied in the usval manner is
not desirable here since this joint is particularly vulnera-
ble to a side impact and the resulting strength reduction
presents a danger that the B post will be torn off at the
joint connection with the sill. Accordingly, in order to
avoid weakness in the transverse direction of the B post,
a surrounding transverse weld seam should be avoided.
However, a weld seam joining the B post to the sill in
the interior of the vehicle is essential for reasons of
rigidity and for increasing fatigue strength since this
area of the joint is subjected to extremely high load
conditions.

German patent document DE 21 28 281 discloses a
welded joint between two extruded aluminum sections
which are fitted together at an angle whereby one or
more substantially triangular side pieces are fitted to the
comer regions formed by the two extruded aluminum
sections. The triangular piece is butt-welded in place
along adjacent lengthwise edges of the two extruded
aluminum sections. Moreover, the outer bearing edges
of the flush-mounted triangular pieces are also buit-
welded to each of the two extruded aluminum sections.
Such a welded joint, while adequate for support in a
vertical plane, is of limited use for the extremely heavy
loads associated with a side impact at the joint between
the sill and the B post since it does not surround the
piece in the transverse direction.

Accordingly, there is a definite need in the art for a
T-shaped welded joint connection between two mutu-
ally perpendicular extruded aluminum hollow section
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members, such as a longitudinal sill member and an
upstanding B post, which is capable of withstanding
heavy side loads.

THE INVENTION
DRAWINGS

The invention is best understood by reference to the
drawings in which:

FIG. 1 is an isometric view of a prior art joint con-
nection showing a surrounding transverse weld seam
between two aluminum bearers; and

FIG. 2 is an isometric view of a welded joint connec-
tion between two mutually perpendicular aluminum
bearers constructed in accordance with a preferred
embodiment of the present invention.

SUMMARY

According to the invention, a generally upright alu-
minum bearer such as a B post of a vehicle body is
inserted within an opening in the top wall of the length-
wise aluminum frame member or sill. The B post ex-
tends through the hollow interior of the sill and termi-
nates in abutment with an inner bottom sill wall to
achieve a positive locking engagement. A first trans-
verse weld seam joins an outward facing wall of the B
post to the upper wall of the sill at the opening. A con-
nection piece is used to join the inward facing wall of
the B post to the sill by at least two spaced apart weld
seams.

In a preferred embodiment of the invention, the con-
nection piece is formed as a plate member having a side
edge which lies against the B post and a bottom edge
disposed flush against the upper surface of the sill and
traveling in a lengthwise direction thereof. The respec-
tive weld seams are placed at the side and bottom edges.
It is advantageous to leave a spacing between the weld
seams so that the zones of thermal influence from the
welding do not immediately adjoin or overlap each
other.

The combination of the positive-locking insert con-
nection of the specified arrangement and the spacing
distance of the weld seams provide a dramatic increase
in the rigidity and strength at the critical joint connec-
tion between the sill and B post.

As a result, weaknesses caused by weld seams con-
necting the B post to the sill do not directly adjoin each
other. In particular, the problem of the unfavorable
surrounding weak spot, commonly found in the prior
art welded joint connections, is overcome. In addition,
as compared to transversely oriented weld seams, the
weld seams situated in the lengthwise direction of the B
post are much less critical in terms of strength. The
plate-like connection element lying against the B post at
the inside of the vehicle, in conjunction with the gener-
ally mutually perpendicular orientation of the spacing
between the weld seams, results in a stable assemblage
of parts which also substantially limits the penetration
of objects into the passenger space. Thus, the improved
welded joint of the present invention makes an impor-
tant contribution to the stability of the passenger space
in the particularly vulnerable side region. Furthermore,
this high stability and strength is achieved by simple
means and measures in an economical assembly.

A further increase in strength of the joint connection
is achieved by joining the bottom abutting end of the B
post to the inner bottom wall of the sill by a fourth, and
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preferably surrounding, weld seam. The plate-like con-
nection piece can also be made from aluminum alloy.

When the welded joint of the invention is used in the
body structure of a vehicle, an enhanced rigidity and
strength are achieved, especially for connection points
which must withstand a heavy load during an impact
without ripping off.

A further improvement for the joint stability may be
achieved by providing an additional weld seam in a
lengthwise slot, provided to the plate-like connection
piece, possibly as an addition to either one or both of the
side and bottom edge weld seams.

DETAILED DESCRIPTION OF THE BEST
MODE

The following detailed description illustrates the
invention by way of example, not by way of limitation
of the principles of the invention. This description will
clearly enable one skilled in the art to make and use the
invention, and describes several embodiments, adapta-
tions, variations, alternatives and uses of the invention,
including what we presently believe is the best mode of
carrying out the invention.

FIG. 1 shows an example of a prior art welded joint
connection between two extruded aluminum bearers 1’
and 2’ of a vehicle bodywork. In this example, alumi-
num bearer 1’ represents a B post or B pillar of a vehicle
bodywork while the transversely and horizontally dis-
posed second aluminum bearer 2’ represents a part of
the sill of a vehicle.

A conventional and familiar joint between the B post
1’ and the sill 2’ is made by the positive locking insertion
of the B post 1’ within an opening 3' in the larger section
of the sill 2. The B post 1’ is connected at its lower end
to the inside bottom wall of the sill 1’ by means of a
weld seam 4. An additional connection is produced by
a weld seam 5’ which connects the B post 1’ to the sill
2’ along the perimeter of the opening 3’ formed in an
upper surface of the sill 2'.

As will be appreciated by those having skill in the art,
when heat treated extruded aluminum alloy bearers are
used, this surrounding transverse weld results in a sur-
rounding weak spot, due to the considerable decrease in
strength caused by the welding process.

FIG. 2 shows an improved welded joint connection
between a B post 1 and a sill 2 of a vehicle constructed
in accordance with one embodiment of the present
invention. Once again, the B post 1 is inserted within an
opening 3 of the sill 2 to achieve a positive locking
engagement. The B post 1 is also joined at its bottom
end to the bottom wall of the sill 2 by means of a weld
seam 4.

However, unlike the welded joint connection of the
prior art, there is no surrounding transverse weld seam
in the region of the opening 3. The B post 1 is connected
to the sill 2 in the region of the opening 3 along an
outward facing surface thereof (i.e., along a surface of
the B post oriented along the outside of the vehicle) by
means of a weld seam 6. As is seen in FIG. 2, the weld
seam 6, if desired, may also be continued somewhat
around and along the side regions of the B post 2.

The conventional transverse weld §' of the prior art,
(FIG. 1) is replaced by a plate-like connection piece 7
which joins the B post 1 to the sill 2 along its inward
facing surface (i.e., that portion of the B post which
faces the passenger compartment) and is positioned
with one bottom edge mounted flush in the lengthwise
direction of the sill 2 and is joined thereto by a weld
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seam 8. The vertical side edge of the connection piece 7
is used as a bearing edge, oriented lengthwise to the B
post 1 and is connected to the B post 1 by weld seam 9.
For increased strength of the joint, an additional weld
seam 10 is preferably placed parallel to weld seam 9 at
a lengthwise slot formed in the connection piece 7 as
shown. The weld seams 6, 8, 9 and 10 are preferably
spaced apart from each other at sufficient distances to
ensure that the critical zones of thermal influence asso-
ciated with each weld seam which result from the weld-
ing process do not touch or overlap each other.

Thus, the welded joint of the invention as above
described results in a tough weld connection between
an aluminum bearer and a structural piece connected
thereto which is both simple and economical to con-
struct.

It should be understood that various modifications
within the scope of this invention can be made by one of
ordinary skill in the art without departing from the
spirit thereof. We therefore wish our invention to be
defined by the scope of the appended claims as broadly
as the prior art will permit, and in view of the specifica-
tion if need be.

We claim:

1. A welded joint connection between two mutually,
substantially perpendicular extruded light metal hol-
low-bodied sections comprising in operative combina-
tion:

a) a first horizontally oriented hollow-bodied section
member having an opening along an upper surface
thereof;

b) a second substantially vertically oriented hollow-
bodied section member having an inward facing
side wall and an outward facing side wall and one
end portion receivingly engaged within said open-
ing of said first section member;

c) a connection piece disposed adjacent said opening,
said connection piece having a vertical side surface
joined to said inward facing side wall of said sec-
ond section member by a first weld seam, and a
horizontal bottom surface disposed flush with, and
in the lengthwise direction of, said upper surface of
said first section member and joined thereto by a
second weld seam;

d) a third transverse weld seam for joining said out-
ward facing side wall of said second section mem-
ber to said first section member at said opening; and

e) said first, second and third weld seams being
spaced sufficiently apart from one another such
that each respective zone of thermal influence asso-
ciated with said first, second and third weld seams
do not touch or overlap one another.

2. A welded joint connection as in claim 1 for use in

a motor vehicle bodywork wherein said first section
member is a longitudinal bearer member and said sec-
ond section member is a B post.

3. A welded joint connection as in claim 1 wherein
said connection piece is a plate-like member which lays
substantially flat against said inward facing side wall of
said second section member and includes at least one
slot for receiving a fourth weld seam for joining said
connector piece to said second section member.

4. A welded joint connection as in claim 3 wherein
said one end portion of said second section member
includes a terminal end abutting against a bottom inner
wall of said first section member and is connected
thereto by a fifth weld seam.
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5. A welded joint connection as in claim 2 wherein
said connection piece is a plate-like member which lays
substantially flat against said inward facing side wall of
said second section member and includes at least one
slot for receiving a fourth weld seam for joining said
connector piece to said second section member.

6. A welded joint connection as in claim 5 wherein
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said one end portion of said second section member
includes a terminal end abutting against a bottom inner
wall of said first section member and is connected
thereto by a fifth weld seam.
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