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A method of shaping and hardening a sheet steel blank

Field of the invention

The invention pertains to a method of shaping and hardening a sheet steel blank into
a product by heating the blank to the austenite state and hot-shaping the blank in a
cooled pair of dies and hardening the shaped product while it is still inside the pair of
dies, wherein one cools a portion of the product at a reduced cooling rate so that this
part does not obtain the same high proportion of martensite as the rest of the
product.

Background of the invention

WO 2006/038868 describes a way of using the press-hardening process to obtain
soft regions by reducing the cooling rate in these regions so that they do not obtain
the same high proportion of martensite as the rest of the product, while the product
otherwise remains predominantly martensitic. One can reduce the cooling rate in
these regions by having gaps between the pair of shaping dies and the shaped
product. Alternatively, one can prevent quick cooling of these regions in other ways,
for example, by heating a portion of the pair of dies while the rest of the pair of dies
are cooled as usual. The press-hardening process normally makes use of boron steel
and one achieves a tensile strength of 1500 MPa or higher. In the vehicle industry,
when one uses press-hardened beams with relatively short soft sections in order to
control the course of deformation during a collision, these regions will be exposed to
large deformation. It is therefore important that the material in these regions have
large elongation at rupture. In the press-hardening process, one heats up to the
austenite state and gets the same result for the hardened material whether one uses
a starting material that was annealed or not. Therefore, one uses the cheaper non-

annealed material.
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Object of the invention and description of the invention

One purpose of the invention is to use the press-hardening process to make a heat-
shaped and hardened products of sheet steel which have soft portions with an
elongation at rupture that is better then achieved heretofore.

This is accomplished, according to the invention, by using a blank of annealed sheet.

It can be a blank of cold-rolled and recrystallisation-annealed or soft-annealed sheet.

A soft portion of a finished product, which is cooled at a lower rate and thus do not
obtain the same high proportion of martensite as the rest of the product, have a lower
yield strength and a lower tensile strength whether the starting material is annealed
or not. It has been found, surprisingly, that the elongation at rupture is better when
annealed starting material is used, than non-annealed, even though the blank is
heated during the process to the austenitisation temperature range and hot-shaped
in the austenitic state. Preferably, one achieves the lower cooling rate by holding
portions of the pair of dies at an elevated temperature, for example, by induction
heating, but one can achieve the lower cooling rate in other ways, for example, by
gaps between the pair of dies and the shaped product.

The invention is defined by the patent claims.
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Patent claims

1. Method of shaping and hardening a sheet steel blank into a product by heating
the blank to the austenite state and hot-shaping the blank in a cooled pair of
dies and hardening the shaped product while it is still inside the pair of dies,
wherein one cools a portion of the product at a reduced cooling rate so that
this portion does not obtain the same high proportion of martensite as the rest
of the product, characterised in that one uses a blank of annealed sheet

steel.

2. Method according to claim 1, characterised in that one uses gaps between

the pair of dies and the shaped product to reduce the cooling rate.

3. Method according to claim 1, characterised in that one holds certain portions
of the pair of dies at an elevated temperature to reduce the cooling rate of

portions of the shaped product.

4. Method according to claim 3, characterised in that one uses induction

heating to hold the elevated temperature.

5. Method according to any of the preceding claims, characterised in that one

uses a blank of recrystallisation-annealed sheet steel.

6. Method according to any of the preceding claims, characterised in that one

uses a blank of soft-annealed sheet steel.

7. Method according to any of the preceding claims, characterised in that one

uses a blank of cold-rolled sheet.
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