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(57)  Thisinvention relates to a method for manufac-
turing a metal tubular blank suitable for forming into a
product comprising the steps of

e providing an essentially planar blank, said planar
blank having a first surface and a second surface;

e producing the tubular blank from the planar blank
whereby the second surface of the planar blank be-
comes the outside of the tubular blank;

wherein a first layer with a first friction influencing func-
tion is applied to at least part of the first side of the planar
blank and/or a second layer with a second friction influ-

Method for manufacturing a metal tubular blank, a tubular blank, and a product produced

encing function is applied to at least part of the second
side of the planar blank prior to forming the planar blank
into a tubular blank, so as to influence the friction be-
tween the tubular blank and forming tools which can be
used to form the tubular blank into the product, and
wherein the first and/or second layer are applied in the
form of a foil, a dry lubricant, a wax or an oil. The inven-
tion further relates to a tubular blank and a product pro-
duced from such a tubular blank.
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Description

[0001] Theinvention relates to a method for manufac-
turing a metal tubular blank suitable for forming into a
product. The invention further relates to a tubular blank
and a product produced from such a tubular blank.
[0002] Intheindustry, and in particular in the automo-
tive sector, forming is an important tool in manufacturing
complex shapes with as main materials steel and alu-
minium. Suppliers are urged to improve the formability
of their materials and to integrate their processes be-
cause of, amongst others, costs and environmental as-
pects. A part of this objective can be achieved using a
relative novel forming technology such as hydroforming.
A tubular blank is usually produced from a planar blank,
which is cut from a metal sheet. This planar blank is
formed into a tube which is then laser welded to form
the tubular blank. In a typical hydroforming operation a
tube, or a tubular blank, is bent into the overall shape
desired for the final part, and then placed between a pair
of dies. The dies provide a cavity around the tube or tu-
bular blank which has an interior shape matching the
exterior shape desired for the part. Then, the ends of
the tube or tubular blank are sealed and it is internally
pressurised to expand it into the shape of the dies' cav-
ity. By means of hydroforming different forming steps
can be integrated and much more complex shapes can
be formed which in turn saves costs and efforts com-
pared with conventionally made products. In order to ob-
tain complex shapes, means to influence the friction be-
tween the tube or tubular blank and the forming tools
are often used. These means may for instance comprise
in-line lubrication stations in the hydroforming line. Fric-
tion influencing means may also be applied manually.
These types of friction influencing means are complicat-
ed and/or expensive.

[0003] It is an object of the invention to influence the
friction during forming which is economically attractive.
It is also an object of the invention to reproducibly influ-
ence the friction during forming.

[0004] According to afirst aspect of the invention, one
or more of the objects are reached by a method for man-
ufacturing a metal tubular blank suitable for forming into
a product comprising the steps of

e providing an essentially planar blank, said planar
blank having a first surface and a second surface;

e producing the tubular blank from the planar blank
whereby the second surface of the planar blank be-
comes the outside of the tubular blank;

wherein a first layer with a first friction influencing
function is applied to at least part of the first side of the
planar blank and/or a second layer with a second friction
influencing function is applied to at least part of the sec-
ond side of the planar blank prior to forming the planar
blank into a tubular blank, so as to influence the friction
between the tubular blank and forming tools which can
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be used to form the tubular blank into the product, and
wherein the first and/or second layer are applied in the
form of a foil, a dry lubricant, a wax or an oil.

[0005] By the method according to the invention, the
tubular blank is already provided with a layer with a fric-
tion influencing function prior to entering the forming
line. Consequently there is no need to apply means with
a friction influencing function, such as a lubricant, in the
forming line, making in-line stations or manual applica-
tion of means with a friction influencing function obso-
lete. The method according to the invention also ena-
bles to apply the means with a friction influencing func-
tion in a controlled manner thereby making the applica-
tion of the means more reproducible, and thereby also
making the behaviour of the tubular blank during forming
more reproducible. This increases the stability and re-
producibility of the forming process and results in a more
reproducible formed product. Application of the layers
with the friction influencing function to the planar blank
is relatively straightforward and easily controlled, lead-
ing to an improved efficiency and quality of the friction
behaviour of the tubular blank during forming. By apply-
ing the first and/or second layer with a friction influenc-
ing function in the form of a foil, a dry lubricant, a wax
or an oil, a very controlled and reproducible application
is obtained.

[0006] In an embodiment of the invention the planar
blank is produced from a coil and the first and/or second
layer with a friction influencing function is applied to the
coil prior to producing the planar blank. The first and/or
second layer with a friction influencing function may
have been applied to the coil immediately prior to form-
ing of the planar blank, i.e. between decoiling and blank-
ing, but it may also have been applied prior to coiling of
the coil. The advantage of this embodiment is that the
first and/or second layer with a friction influencing func-
tion is applied to a large surface, thereby facilitating
quality control and reproducible application of the layer
or layers. This embodiment also enables to produce pla-
nar blanks and hence tubular blanks at a lower cost.
[0007] In an embodiment of the invention the foil is a
hydrocarbon such as polyethylene or a fluorocarbon
such as polytetrafluorethylene. This type of layer with a
friction influencing function functions as a lubricant. The
foil enables easy application to the coil or the planar
blank, for instance by known methods such as laminat-
ing or coextrusion of the foil, whereas it provides excel-
lent adhesion to the planar blank prior to or during form-
ing of the tubular blank and also during storage, han-
dling and forming of the tubular blank.

[0008] In an embodiment of the invention the blank is
essentially quadrangular, such as essentially rectangu-
lar or essentially tapered. This type of lubricated blank
will resultin an essentially cylindrical tubular blank or an
essentially conical tubular blank. The latter facilitates
forming sloping shapes in the formed product.

[0009] In a further embodiment of the invention the
planar blank comprises at least a first blank portion and
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a second blank portion and wherein the first blank por-
tion has different geometrical dimensions than the sec-
ond blank portion and/or wherein the first blank portion
is made from a different material than the second blank
portion and/or wherein the material of the first blank por-
tion has different properties than the material of the sec-
ond blank portion. After producing a tubular blank from
this planar blank, this tubular blank enables combining
portions having different characteristics in terms of re-
sponse to the forming and/or the properties of the
formed product. It will be clear that the invention also
encompasses tubular blanks made from planar blanks
having more than two blank portions, which blank por-
tions may all have different characteristics. In principle,
there is no limit to the number of blank portions in a pla-
nar blank for a tailored tubular blank. The planar blanks
comprising a plurality of blank portions, i.e. at least two,
can be produced by joining together a corresponding
number of planar blank portions, each produced from
metal sheet, by means of a joining technique such as
welding for example laser-welding.

[0010] This embodiment enables to choose the ge-
ometry, for instance the thickness of the blank portion,
or the type of material, or the properties of the material,
independently of the geometry, the type of material, or
the properties of the material of the second blank por-
tion. As an example, the strength of the first blank por-
tion may be chosen differently from that of the second
blank portion because of local strength requirements in
the final formed product. Also it may be desired to use
material for the first blank portion having different resist-
ance to corrosion than the material of the second blank
portion because of local requirements for corrosion re-
sistance in the final formed product. Again it will be clear
that the invention also encompasses tubular blanks
made from planar blanks having more than two blank
portions, which blank portions may all have different
characteristics.

[0011] In an embodiment of the invention, the aim of
at least one of the layers with a friction influencing func-
tion is to decrease the friction between the tubular blank
and the forming tools which can be used to form the tu-
bular blank into a product. Decreasing the friction facil-
itates forming the tubular blank into a product. It may
also reduce the forces required to form the tubular blank
into a product during the forming process. In a preferred
embodiment of the invention at least the function of the
second layer with a friction influencing factor is to de-
crease the friction between the tubular blank and the
forming tools which can be used to form the tubular
blank into a product. The second layer, being on the out-
er surface of the tubular blank, is likely to benefit from a
reduced friction in terms of reducing the process forces
during forming, but also in terms of a reduced wear of
the outer surface and the forming tools.

[0012] In an embodiment of the invention the tubular
blank, manufactured as described hereinabove, is
formed into a product at least partly by hydroforming.
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The tailored friction on the inside and/or the outside pro-
vides a hydroformed product with the required surface,
dimensions and properties.

[0013] According to a second aspect of the invention,
a tubular blank is provided which is obtained using the
method in accordance with any one of the methods de-
scribed hereinabove.

[0014] According to a third aspect of the invention, a
product is provided obtained by hydroforming a tubular
blank which tubular blank is obtained using any one of
the methods described hereinabove.

[0015] Specific embodiments of the present invention
will now be explained by the following non-limitative ex-
amples.

[0016] Inthe forming process of a bent tube, a tubular
blank may be produced from a planar blank produced
from a metal sheet such as a steel with a thickness of
about 1.3 mm, which is provided with a first layer with a
first friction influencing function on the first side of the
planar blank and a second layer with a second friction
influencing function is applied to the second side of the
planar blank prior to forming the planar blank into a tu-
bular blank. The friction influencing function is chosen
so as to reduce the friction on the second surface (i.e.
the outside of the tubular blank) and to increase the fric-
tion on the first surface (i.e. the inside of the tubular
blank), so as to influence the friction between the tubular
blank and forming tools which can be used to form the
tubular blank into the product. When inserting a bending
rod into the tubular blank, the increased friction on the
inside of the tubular blank provides a firm grip of the
bending rod to the tubular blank, whereas the reduced
friction on the outside of the tubular blank provides a
smooth surface. It should be noted that there are also
instances where bending requires low friction on the in-
side of the tube. High friction levels on the outside may
be beneficial for obtaining more grip during bending. It
will be clear that the nature of the friction influencing lay-
er may be chosen so as to obtain the required friction
properties during processing of the tubular blank.
[0017] In the forming process of a hydroformed prod-
uct, a tubular blank may be produced from a planar
blank, which is provided with a layer with a friction influ-
encing function on the second side of the planar blank
prior to forming the planar blank into a tubular blank. The
friction influencing function is chosen so as to reduce
the friction on the second surface (i.e. the outside of the
tubular blank) so as to influence the friction between the
tubular blank and the hydroforming tools used to form
the tubular blank into the hydroformed product. The re-
duced friction on the outside of the tubular blank pro-
vides a smooth surface whilst also limiting the process
forces.

[0018] In the forming process of a hydroformed prod-
uct, a tubular blank may be produced from a planar
blank, wherein the planar blank has a plurality of blank
portions. In a specific example, a planar blank may com-
prise three blank portions, such as a first blank portion
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of 2 mm aluminium with a proof stress of 150 MPa, a
second blank portion comprising a 1 mm high strength
low alloy steel with a tensile strength of above 600 MPa
and a third blank portion comprising an 1.5 mm auste-
nitic stainless steel with excellent corrosion resistance.
The tubular blank, and the final product which is made
from it, is provided with a layer of friction influencing
function which is applied to the second surface of the
planar blank comprising a plurality of blank portions, and
which function is chosen so as to reduce the friction.
When forming the tubular blank into a product by hydro-
forming, the choice of the layer with the friction influenc-
ing function, enables perfect process control and yields
a product with the required surface properties, dimen-
sions and properties.

[0019] It will be clear to the skilled person that the
number and characteristics of the blank portions is to be
tailored to the needs of the final product and the forming
process.

[0020] In the forming process of a hydroformed prod-
uct, a tubular blank may be produced from a planar
blank, which is provided on its second surface with a
first layer with a first friction influencing function on part
of the first side and with another layer with a another
friction influencing function on at least part of the second
surface wherein the two layers each with their respec-
tive friction influencing function may at least partly over-
lap. This way a combination of friction influencing func-
tions may be obtained on the same surface, thereby fur-
ther extending the possibilities for improvement of proc-
ess control and quality of the hydroformed product as to
the required surface properties, dimensions and prop-
erties.

[0021] It will be clear that similar or different combina-
tion of friction influencing functions may be obtained on
the first surface as well. It is even possible to obtain sim-
ilar or different combination of friction influencing func-
tions on both surfaces of the tubular blank. This combi-
nation of friction influencing functions on the same sur-
face may also be combined with tubular blanks made
from planar blanks comprising a plurality, for instance
two, or three or four, or even more, blank portions. It may
be beneficial to choose a friction influencing function of
a layer depending on the properties or material of the
respective blank portion. It should be noted that it is also
part of the invention to provide one or more layers with
a friction influencing function on the first side or the sec-
ond side of the planar blank only. This enables a reduc-
tion in the use of the layer with a friction influencing func-
tion such as a lubricant, thereby also reducing costs.
[0022] It should be noted that the layer or layers with
the friction influencing function can be used to increase
the friction in certain areas of the tubular blank, thus en-
abling a controlled material flow, which could be bene-
ficial to reduce or increase strain levels in certain areas
of the product.

[0023] Itis of course to be understood that the present
invention is not limited to the described embodiments
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and examples described above, but encompasses any
and all embodiments within the scope of the description
and the following claims.

Claims

1. Method for manufacturing a metal tubular blank
suitable for forming into a product comprising the
steps of

* providing an essentially planar blank, said pla-
nar blank having a first surface and a second
surface;

* producing the tubular blank from the planar
blank whereby the second surface of the planar
blank becomes the outside of the tubular blank;

wherein a first layer with a first friction influencing
function is applied to at least part of the first side of
the planar blank and/or a second layer with a sec-
ond friction influencing function is applied to at least
part of the second side of the planar blank prior to
forming the planar blank into a tubular blank, so as
to influence the friction between the tubular blank
and forming tools which can be used to form the
tubular blank into the product, and wherein the first
and/or second layer are applied in the form of a foil,
a dry lubricant, a wax or an oil.

2. Method according to claim 1, wherein the blank is
produced from a coil and wherein the first and/or
second layer is applied to the coil prior to producing
the blank.

3. Method according to claim 1 or 2, wherein the foil
is a hydrocarbon such as polyethylene or a fluoro-
carbon such as polytetrafluorethylene.

4. Method according to any of the claims 1 to 3.,

wherein the planar blank is essentially quadrangu-
lar such as essentially rectangular or essentially ta-
pered.

5. Method according to any of the claims 1 to 4, where-
in the planar blank comprises at least a first blank
portion and a second blank portion and wherein the
first blank portion has different geometrical dimen-
sions than the second blank portion and/or wherein
the first blank portion is made from a different ma-
terial than the second blank portion and/or wherein
the material of the first blank portion has different
properties than the material of the second blank
portion.

6. Method according to any of the claims 1 to 5, where-
in at least one of the layers with a friction influencing
function decreases the friction between the tubular
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blank and the forming tools which can be used to
form the tubular blank into a product.

Method according to claim 6, wherein at least the
second layer with a friction influencing factor de- %
creases the friction between the tubular blank and

the forming tools which can be used to form the tu-
bular blank into a product.

Tubular blank obtained using the method in accord- 70
ance with any one of claims 1 to 7.

Product obtained by hydroforming a tubular blank

according to claim 8.
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