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(54) Title: A B-PILLAR FOR A VEHICLE

(57) Abstract: A B-pillar (12) for a vehicle is fastened between a roof mem-
ber (13) and a sill member (15) of the vehicle. The pillar has a martensitic

Flgl

structure and the steel has an tensile strength of at least 1300 MPa. Close
to the lower fastening portion (14) there is a soft portion (20) with a tensile

strength of less than 800 MPa. This soft portion has a height of at least 30

mm, extend over less than 1/3 of the pillar height, and is so positioned that
the lower fastening portion is martensitic.
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B-pillar for a vehicle and a method of making such

Technical field

The invention relates to a B-pillar for a vehicle with an upper fastening portion for fastening to a
roof member and a lower fastening portion for fastening to a sill member, the main portion of the
B-pillar of predominantly martensitic structure having an ultimate strength of at least 1300 MPa
and a less strong lower portion of the pillar having an tensile strength of not more than 800 MPa

and only a small proportion of martensite.

Background to and purpose and object of the invention

The pillar to the rear of the forward door of a vehicle is called a B-pillar. The pillar is
substantially intended to provide protection in lateral collisions, and controlled deformation of it
in a lateral collision is desired for best possible passenger protection. EP-1 180 470 A1 refers to
a B-pillar which has a soft lower portion and promotes a controlled mode of deformation. US
6,820,924 refers to a B-pillar which has two very narrow soft band as deformation triggers at a

distance from the lower fastening portion of the pillar.

The object of the invention is to further improve a B-pillar, and in accordance with the invention
the less strong portion has a height of at least 30 mm, extends less than 1/3 of total height of the
pillar, and is so positioned that the lower fastening portion is predominantly martensitic. The

invention is defined by the claims.

Brief description of the drawings

Figure 1 depicts a B-pillar in perspective as an example of the invention.

Figure 2 depicts the same B-pillar in side view.

Figure 3 is a cross-section through the pillar, showing sheetmetal which covers it on the inside
and the outside.

Figure 4 depicts schematically the deformation of the B-pillar in a lateral collision.

Description of depicted and preferred embodiment example of the invention
The B-pillar 11 depicted in the drawings is shaped from a planar steel blank and is of
substantially hat-beam shape with varying cross-section along its length. The top of the pillar

has a transverse profile constituting a fastening portion 12 adapted to being welded to the
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vehicle’s longitudinal roof member 13. The bottom of the pillar has a transverse profile

constituting a fastening portion adapted to being welded to the vehicle’s sill member 15. The

roof member 13 and the sill member 15 are not depicted in Figure 1.

The pillar 11 has various necessary holes, e.g. fastening holes 16 for fastening the hinge of the
rear door, fastening holes 17 for fastening the striker plate for the lock of the rear door, and a
hole 18 for cable leadthrough.

The major length of the pillar is hardened into predominantly martensitic structure and the steel
has a tensile strength of at least 1300 MPa, preferably at least 1400 MPa, but the pillar has a
softer transverse band 20 with an tensile strength of less than 800 MPa. This band has a different
structure, e.g. a mixture of perlite, ferrite, bainite and annealed martensite. The band has a height
h of at least 30 mm and extends less than 1/3, or preferably less than %, of the total height of the
pillar. On both sides of the band there are transition zones to the unannealed martensite

structure. The soft band 20 should not reach to the lowest portion of the pillar, since at least the

fastening portion 14 to the sill should be predominantly martensitic and of high strength.

Figure 4 depicts schematically the deformation of the pillar when subjected to a collision load
represented by an arrow in the diagram. The relatively narrow band 20 may have a height of less
than 400 mm or less than 200 mm and is situated in the lower half, or preferably the lowest third,
of the pillar, and the low positioning of the band promotes the desired deformation behaviour
protecting the passenger’s hip area without weakening the fastening of the pillar to the sill

member. The original state of the pillar is represented by a broken line.

The pillar 11 is with advantage made by the press-hardening method, i.e. it is hot-formed in a
cooled pair of tools and maintained in the tools with the tools serving as a fixture until the pillar
has hardened. There are various different ways of preventing rapid cooling, and hence
preventing hardening, of the band 20. Some ways of preventing rapid cooling of specific portions
of the product in the press-hardening method, such as the use of recesses or inserts in the pair of
tools or heating of specific parts of the pair of tools, is described in GB 2313848 and US
3,703,093.
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In a preferred method, a blank of flat sheet steel is heated in a furnace to austenitic state and

moved into a cooled pair of shaping tools and stamped into shape. The shaped pillar is then
maintained in the tools until it has hardened into an essentially martensitic structure with a tensile
strength of at least 1300 MPa. A portion of each tool adjacent the portion 20 of the pillar is
heated and kept at such a temperature that the portion 20 is prevented from rapid cooling and will
only reach a tensile strength of less than 800 MPa.

The press-hardening method does not result in the surface finish and tolerances desired for
painted sheetmetal surfaces. The painted side 21 of the bodywork is therefore usually form-
pressed in such a way that it conceals the pillar 11, as illustrated in Figure 3. The vehicle side 21
is spot-welded or bonded to side flanges 22, 23 of the pillar 11. Thin sheetmetal 24 is also
usually fastened on the inside and is thereafter covered with upholstery, but the pillar 11
constitutes the structural B-pillar. On a completed vehicle, the pillar 11 will therefore not be
visible and what is visible will be the sheetmetal 21 on the outside and the upholstery on the
inside. This unit is then referred to as the B-pillar although it is only the portion 11 which is the
structural pillar, although the sheet 24 contributes somewhat to the strength by preventing the hat

profile from flatten out..
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Claims

1.

A B-pillar for a vehicle, comprising an upper fastening portion (12) for fastening to a roof
member (13), and a lower fastening portion (14) for fastening to a sill member (15), the
main portion of the B-pillar being of predominantly martensitic structure with a tensile
strength of at least 1300 MPa and a less strong lower portion (20) of the pillar having a
tensile strength of not more than 800 MPa, characterised in that the less strong portion
(20) has a height of more than 30 mm, extends less than 1/3 of total height of the pillar,

and is so positioned that the lower fastening portion (14) is predominantly martensitic.

A B-pillar according to claim 1, characterised in that the less strong portion (14) has a

height of less than V4 of the total height of the pillar.

. A B-pillar according to claim 1, characterised in that the less strong portion has a height

of between 50 and 200 mm.

A B-pillar according to any one of the above claims, characterised in that the B-pillar

has an tensile strength of at least 1400 MPa.

A method of shaping a B-pillar for a vehicle by hot-shaping an austenitic blank of sheet
steel in a cooled pair of tools and keeping the shaped pillar in the cooled pair of tools
until it has hardened into an essentially martensitic structure with a tensile strength of at
least 1300 MPa,

characterised in

that a portion (20) with a height of 30-400 mm is prevented from rapid cooling such that
it will reach a tensile strength of less than 800 MPa and said portion is positioned at the
lower half of the pillar above a bottom portion (14), which will have a tensile strength of
at least 1300 MPa.
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