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Description
Technical field of the invention

[0001] The invention relates to an A-pillar for a vehicle
including a first part extending as far as the windscreen
and supporting the door hinges and a second arcuate
part extending along the windscreen and continuing to-
wards the back in order to serve as a roof beam above
the door, the said second part consisting of two sections
with longitudinal flanges arranged in pairs and welded
together so as to form a closed profile.

Background of the invention

[0002] The pillar from which the front door of a vehicle
is normally suspended is referred to as an A-pillar. This
pillar extends up along the windscreen and is connected
to the roof beam above the doors. In the event of a lateral
collision, the passenger is protected by the door, as well
as by the A-pillar in front of the door, the B-pillar behind
the door, the sill member below the door and the roof
beam above the door. B-pillars the edges of which are
trimmed after forming and hardening are known from US
7 278 287 B2. The pillars are manufactured with soft edg-
es in order to reduce the wear of the edge-trimming tool.
[0003] A A-pillar for a vehicle according the preamble
of claim 1 is shown in WO03/035453A1.

Aim of the invention and brief description of the in-
vention

[0004] One aim of the invention is to improve the pro-
tection for passengers in the event of a lateral collision
against the front door. This is achieved in that at least
one ofthe sections forming the A-pillar is press-hardened
and has a breaking strength in excess of 1400 MPa and
both of the flanges in at least one pair of flanges welded
together have a breaking strength below 1100 MPa in a
portion situated above the door. This increases the pro-
tection for the passenger closest to the door. The inven-
tion is defined by the claims.

Brief description of the drawings
[0005]

Figure 1is a side view of the central part of the load-
bearing part of a passenger car.

Figure 2 is a section along the line 2-2 of Figure 1.
Figure 3 shows one of the components shown in
Figure 2.

Detailed description of illustrated embodiment of the
invention

[0006] Figure1isadiagram showing the load-bearing
parts of one side of a vehicle with a sill member 11 to
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which an A-pillar 12, a B-pillar 13 and a C-pillar 14 are
welded. The A-pillar has a lower part 15 adapted to sup-
port the hinges of the front door. This lower partis welded
to an upper part 16 extending up along the windscreen
and a cross member 17 above the windscreen is welded
between the A-pillars of both sides. The upper part 16 of
the A-pillar extends upwards in an arcuate manner in
order to serve as a roof beam 19 welded to the B-pillar
13 and continuing to the C-pillar 14. The upper part 16,
19 of the A-pillar can be manufactured in one piece and
is welded to the lower part 15 of the A-pillar at 20. Alter-
natively, it may be manufactured in two or more parts
and joined by welding.

[0007] As shown in Figure 2, the upper part 16, 19 of
the A-pillar consists of two open sections 23, 24 of sheet
steel, the outer longitudinal parts of which form flanges
25,26 and 27, 28 welded togetherin pairs by spotwelding
(spot welds 37,38) so as to give the pillar a closed profile.
All of the load-bearing side of the car shown in Figure 1
is covered by an outer panel 30 only indicated in Figure
2 and spot-welded to the A-pillar and to other load-bear-
ing parts.

[0008] Figure 3 shows the section 23. It is manufac-
tured by press hardening, i.e. it is hot-formed and hard-
ened from a flat blank of boron steelin one step in cooled
forming tools. It is hardened to a breaking strength in
excess of 1400 MPa, but certain parts of its flanges 25,
26 are not fully hardened and have a breaking strength
below 1100 MPa. It may advantageously be between 500
and 1000 MPa. This reduced strength can be achieved
in various ways, e.g. by heating part of the surfaces of
the tool pair bearing against the flanges, while cooling
the remaining parts of the tool pair. The outer parts 31,
32 of the flanges have the desired reduced breaking
strength and have transition zones 33, 34 to fully hard-
ened material. The section 23 may advantageously have
a sheet thickness of 1-1.5 mm.

[0009] The other section 24 can be manufactured in
the same manner with the same high strength and the
same lower strength in the flanges. However, this section
24 may also be cold-formed in a steel having a strength
below 1100 MPa, e.g. with a strength of 500-1000 MPa.
Flanges welded together in pairs advantageously have
approximately the same strength and ductility. The sec-
tion 24 may have a smaller sheet thickness than the sec-
tion 23, particularly if it is cold-formed.

[0010] The flanges 25, 26 have this lower strength in
the region shown by the line 35 between the region for
the attachment of the cross member 17 and the region
for the attachment of the B-pillar 13. The flanges may
also have this lower strength in a portion immediately in
front of the C-pillar of the vehicle, as shown by the refer-
ence numeral 36, in order to protect the head of the back
seat passenger. Other parts of the flanges may advan-
tageously be fully hardened.

[0011] In the event of a lateral collision against a pillar
or a tree hitting the front door, the lower strength and
greater ductility of the flanges reduces the risk of crack
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formation leading to fracture of the A-pillar before it has
absorbed the maximum amount of energy by plastic de-
formation, thereby improving the protection for the pas-
senger sitting beside the door. The same thing applies
to the back seat passenger if the flanges have a soft zone
in front of the C-pillar.

Claims

1. A-pillarforavehicle including afirst part (15) extend-
ing as far as the windscreen and supporting the door
hinges and a second arcuate part (16) extending up
along the windscreen and continuing towards the
back in order to serve as a roof beam (19) above the
door, the said second part consisting of two sections
(23, 24) with longitudinal flanges (25, 26; 27, 28) ar-
ranged in pairs and welded together so as to form a
closed profile, characterised in that at least one of
the sections (23) is press-hardened and has a break-
ing strength in excess of 1400 MPa and both of the
flanges in at least one pair of flanges (25, 26; 27, 28)
welded together have a breaking strength below
1100 MPa in a portion (35) situated above the door.

2. A-pillar according to claim 1, characterised in that
the breaking strength of the flanges (25-28) in the
said portion (35) is between 500 and 1000 MPa.

3. A-pillar according to claim 1, characterised in that
the said portion (35) extends between the connection
of the B-pillar (13) to the A-pillar (16) and the con-
nection of a cross member (17) above the wind-
screen to the A-pillar.

4. A-pillar according to claim 1, characterised in that
the said one hat-shaped section (23) is press-hard-
ened and the other (24) is cold-formed.

5. A-pillar according to claim 1, characterised in that
both hat-shaped sections (23, 24) are press-hard-
ened.

6. A-pillaraccording to any one of the preceding claims,
characterised in that both pairs of flanges (25, 26;
27, 28) welded together have a breaking strength
below 1100 MPa at least in the portion (35) situated
above the door.

7. A-pillaraccording to any one of the preceding claims,
characterised in that the flanges also have a break-
ing strength in excess of 1400 MPa in the said portion
(35).

8. A-pillar according to any one of claims 1-7, charac-
terised in that the flanges also have a breaking
strength in excess of 1400 MPa in the said portion
(35) and in a portion in front of the C-pillar of the
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vehicle.

A-pillar according to any one of the preceding claims,
characterised in that the said portion (35) extends
from the region for the attachment of a cross member
above the windscreen to the region for the attach-
ment of the B-pillar.

Patentanspriiche

1.

A-Saule firr ein Fahrzeug, die einen ersten Teil (15),
der sich bis zur Windschutzscheibe erstreckt und die
Turscharniere stltzt, und einen zweiten bogenférmi-
gen Teil (16), der sich entlang der Windschutzschei-
be nach oben erstreckt und weiter nach hinten fiihrt,
um als ein Dachtrager (19) Uber der Tir zu dienen,
umfasst, wobei der zweite Teil aus zwei Bereichen
(23, 24) mit Langsflanschen (25, 26; 27, 28) besteht,
die in Paaren angeordnet und miteinander ver-
schweilt sind, um ein geschlossenes Profil zu bil-
den, dadurch gekennzeichnet, dass mindestens
einer der Bereiche (23) pressgehartet ist und eine
Bruchfestigkeit von Uber 1400 MPa aufweist, und
beide Flansche in mindestens einem Paar von Flan-
schen (25, 26; 27, 28) zusammengeschweillt eine
Bruchfestigkeit von unter 1100 MPa in einem Ab-
schnitt (35), der sich Gber der Tir befindet, aufwei-
sen.

A-Saule nach Anspruch 1, dadurch gekennzeich-
net, dass die Bruchfestigkeit der Flansche (25-28)
in dem Abschnitt (35) zwischen 500 und 1000 MPa
betragt.

A-Saule nach Anspruch 1, dadurch gekennzeich-
net, dass sich der Abschnitt (35) zwischen der Ver-
bindung der B-Saule (13) mit der A-Saule (16) und
der Verbindung eines Quertragers (17) Uber der
Windschutzscheibe mit der A-Séule erstreckt.

A-Saule nach Anspruch 1, dadurch gekennzeich-
net, dass ein hutformiger Bereich (23) pressgehar-
tet ist und der andere (24) kaltgeformt ist.

A-Saule nach Anspruch 1, dadurch gekennzeich-
net, dass beide hutformigen Bereiche (23, 24)
pressgehartet sind.

A-Saule nach einem der vorhergehenden Anspru-
che, dadurch gekennzeichnet, dass beide Paare
von Flanschen (25, 26; 27, 28) zusammenge-
schweilt zumindest in dem sich Uber der Tir befin-
denden Abschnitt (35) eine Bruchfestigkeit unter
1100 MPa aufweisen.

A-Saule nach einem der vorhergehenden Anspru-
che, dadurch gekennzeichnet, dass die Flansche
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in dem Abschnitt (35) auch eine Bruchfestigkeit von
Uber 1400 MPa aufweisen.

A-Saule nach einem der Anspriiche 1-7, dadurch
gekennzeichnet, dass die Flansche in dem Ab-
schnitt (35) und in einem Abschnitt vor der C-Saule
des Fahrzeugs auch eine Bruchfestigkeit von tber
1400 MPa aufweisen.

A-Saule nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, dass sich der Ab-
schnitt (35) von der Region flr die Befestigung eines
Quertragers Uber der Windschutzscheibe zu der Re-
gion fir die Befestigung der B-Saule erstreckt.

Revendications

Pied avant pour un véhicule comprenant une pre-
miere partie (15) s’étendant jusqu’au pare-brise et
supportant les charniéresde portiére et une seconde
partie arquée (16) s’étendant vers le haut le long du
pare-brise et continuant en direction de l'arriere de
facon a servir de poutre de pavillon (19) au-dessus
de la portiére, ladite seconde partie étant constituée
de deux sections (23, 24) comportant des ailes lon-
gitudinales (25, 26 ; 27, 28) disposées par paires et
soudées les unes aux autres de fagon a former un
profil fermé, caractérisé en ce qu’au moins unedes
sections (23) est estampée a chaud et présente une
résistance a la rupture supérieure a 1400 MPa et les
deux ailes au sein d’au moins une paire d’ailes (25,
26 ; 27, 28) soudées 'une a 'autre présentent une
résistance a la rupture inférieure a 1100 MPa dans
une partie (35) située au-dessus de la portiere.

Pied avant selon la revendication 1, caractérisé en
ce que la résistance a la rupture des ailes (25 a 28)
dans ladite partie (35) estcomprise entre 500 et 1000
MPa.

Pied avant selon la revendication 1, caractérisé en
ce que ladite partie (35) s’étend entre le raccorde-
ment du pied milieu (13) au pied avant (16) et le
raccordement d’'une traverse (17) au-dessus du pa-
re-brise au pied avant.

Pied avant selon la revendication 1, caractérisé en
ce que ladite section (23) en forme de chapeau est
estampée a chaud et 'autre (24) est formée a froid.

Pied avant selon la revendication 1, caractérisé en
ce que les deux sections (23, 24) en forme de cha-
peau sont estampées a chaud.

Pied avant selon 'une quelconque des revendica-
tions précédentes, caractérisé en ce que les deux
paires d’'ailes (25, 26 ; 27, 28) soudées les unes aux
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autres présentent une résistance a la rupture infé-
rieure 2 1100 MPa au moinsdans la partie (35) située
au-dessus de la portiere.

Pied avant selon 'une quelconque des revendica-
tions précédentes, caractérisé en ce que les ailes
présentent également une résistance a la rupture
supérieure a 1400 MPa dans ladite partie (35).

Pied avant selon 'une quelconque des revendica-
tions 1 a 7, caractérisé en ce que les ailes présen-
tent également une résistance a la rupture supérieu-
re a 1400 MPa dans ladite partie (35) et dans une
partie se trouvant devant le pied arriére du véhicule.

Pied avant selon 'une quelconque des revendica-
tions précédentes, caractérisé en ce que ladite par-
tie (35) s’étend de la région prévue pour la fixation
d’une traverse au-dessus du pare-brise a la région
prévue pour la fixation du pied milieu.
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