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A method of shaping and hardening a sheet steel blank

Technical field of the invention

The invention relates to a method of shaping and hardening a sheet-steel blank, composed of
separate sheets welded together, to give a product by heating the blank to the austenitising
range and hot-stamping the blank in a cooled tool pair, then hardening the formed product

while it remains in the tool pair.

Background of the invention

In press hardening, a sheet-steel blank is hot-stamped in a cooled tool pair into shape, then the
formed product is hardened while it remains in the tool pair. This is now the usual process for
producing high-strength products for the vehicle industry. This method results in a tensile
strenght of 1400 or 1500 MPa or more. It may be desirable to have a blank composed of two
or more sheets having different thicknesses and/or material properties so as to result in differ-
ent properties in different parts of the finished product and to reduce the weight. The different
sheets are usually laser-welded together to form a composite blank usually referred to as a
TWB (Tailor-Welded Blank) and this composite blank is then formed and hardened by press

hardening.

Object of the invention

One aim of the invention is to improve the properties of a product of this kind. In particular,
one aim is to reduce the risk of cracking around the weld in the event of a collision when the
product is a high-strength product for vehicles and to reduce the risk of crack formation and

other defects and indications of fracture during subsequent cutting across the joint.

Description of the invention

When the shaped product is maintained in the cooled tool pair so that it hardens, according to
the invention, the weld between two sheets is cooled at a reduced cooling rate in relation to
the areas on either side of the weld so that a narrow, soft area is formed along the weld. The
weld and the area immediately around the weld then have a lower martensite content than the
rest of the product, resulting in a narrow, soft area with lower yield point and tensile strength

and an elongation at break which is considerably higher than it would have been had the weld
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been hardened in the same manner as the rest of the product. The weld is critical in the event
of a collision, and crack formation at the weld could be devastating to the desired deformation
process and could reduce the energy absorption obtained by controlled deformation when the

invention is not applied.

The desired reduction of the cooling rate can be achieved by means of a gap between the tool
pair and the finished product alongside the weld. It is also possible to have a narrow heated

part of the tool pair alongside the weld.
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Claims

1. Method of shaping and hardening a sheet-steel blank, composed of separate sheets
welded together, to give a product by heating the blank to the austenitising range and
hot-stamping the blank in a cooled tool pair, then hardening the formed product while
it remains in the tool pair,
characterised in that the weld between two sheets is cooled at a reduced cooling rate
in relation to the areas on either side of the weld so that a narrow, soft area is formed

along the weld.

2. Method according to claim 1, characterised in that the cooling rate is reduced by

maintaining a gap between the tool pair and the finished product.
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